
C I T A T I O N    L I N K S

Copyright© 2022, the Authors | Publishing Rights, ASPI. This open-access article is published under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in any medium or format) 
and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

Aims A significant number of chemical events happen every year in Iran, which may require 
admission and management of victims in the hospital. The results of studies have shown 
that Iranian hospitals, like many developing countries, are not sufficiently prepared for 
these events. The aim of this study was to explain the challenges of hospital preparedness in 
chemical events in Iran.
Participants & Methods This qualitative research was conducted with the content analysis 
approach in Tehran. Ten participants were enrolled using purposive sampling. Data collection 
was through in-depth and semi-structured interviews and continued until reaching data 
saturation. The selected interviewees consisted of physicians, nurses, members of the 
Hospital Risk Management Committee, and experts of Health in Emergencies and Disasters, 
who had experience in responding to and treating chemical casualties. All interviews were 
recorded, transcribed, imported into the MAXQDA 10 software, and analyzed using the 
Graneheim and Lundman method. 
Findings The main theme was “Lack of priority of chemical events for policy makers”. Five 
categories and eleven sub-categories were extracted. Categories relating to challenges of 
hospital preparedness in the management of chemical casualties included “Lack of updated 
plans and protocols”, “Ineffective training”, “Organizational challenges”, “Lack of legal and 
financial support”, and “Lack of infrastructure and decontamination equipment”. 
Conclusion Iranian hospitals are facing challenges to acquire and maintain preparedness 
in response to chemical events. Therefore, national standards for hospital response to 
chemical events should be agreed upon by policy makers, and their implementation should 
be evaluated in hospital accreditation.
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Introduction 
Iran, as a developing country, has experienced the 
industrialization process very quickly over the past 
decades. Technological advances, discovery, and use 
of thousands of chemical substances are an integral 
part of the industrialization process of this country 
[1, 2]. Intensive industrialization without providing 
adequate infrastructure to prevent industrial 
incidents has brought problems to countries [3, 4]. 
There have been 40 cases of chemical incidents 
caused by hazardous materials in the country during 
2018 to 2020 [5]. The last decade has seen an 
increasing trend in the occurrence of chemical 
events in Iran, so more than 230 people were 
admitted to hospitals in Zahedan city due to the 
release of toxic gases in 2014 [6]. The worst chemical 
incident in Iran was the explosion of a train at 
Neyshabouri station in 2004, which resulted in more 
than 300 deaths and more than 450 injuries so that 
all humans and animals in the scene up to a radius of 
500 meters perished [7].  
In addition to industrial incidents, the intentional 
release of chemical agents (industrial agents and 
those specifically made to harm human health) 
also happens around the world [8], and there is 
enough evidence of the danger of terrorist 
activities, especially in the last decade in the 
country. Whether intentional or unintentional, 
chemical incidents are important from different 
aspects, including economic, political, social, 
security, and medical. Injuries arising from 
chemical incidents require special medical care, 
including triage, decontamination, antidote 
administration, trauma care, proper use of 
Personal Protective Equipment (PPE), and 
prevention of secondary contamination of 
healthcare personnel [9, 10]. 
Until recent years, chemical accidents were 
considered rare cases, so any planning, training, 
and allocating equipment for treatment of 
chemical injuries were left only to certain 
hospitals [8]. Since it is not clear where and when 
these incidents will occur, it is obvious that all 
hospitals should be prepared to deal with 
chemical incidents. The results of a study aimed to 
evaluate the level of preparedness, capacity, and 
ability to respond to Chemical, Biological, 
Radiological, and Nuclear (CBRN) incidents in 
Teaching Hospitals of Isfahan showed that only 
one of the hospitals, which had a specialized 
emergency department to deal with CBRN 
incidents, had the necessary preparedness to deal 
with the mentioned incidents [11]. Also, the results 
of another study showed that medical centers do 
not have the preparedness necessary to manage 
chemical incidents. In addition, they reported a 
lack of planning for the prevention, preparedness, 
and rehabilitation of chemical incidents in the 
study areas and at the national level [6].  

The fact is that there are hidden aspects of the 
challenges related to hospital preparedness in 
response to chemical events in the country, which 
are unknown and have not been studied. In 
developing countries and Iran, studies were 
conducted to determine the degree of hospital 
preparedness in response to chemical events, the 
results of which indicate the inadequacy of hospital 
preparedness in dealing with these events [6, 11, 12]. 
On the other hand, the literature review revealed 
that no study has been conducted with a qualitative 
approach to explain the challenges of hospital 
preparedness in dealing with chemical events in 
Iran. Considering the cultural, social, and economic 
differences of societies, the present study aimed to 
explain the challenges of hospital preparedness in 
chemical events. 
 

Participants and Methods 
Study design and sampling  
The present qualitative research was conducted 
with the content analysis approach to identify the 
challenges of hospital preparedness in chemical 
events from March to August 2021 in Tehran. A 
purposive sampling technique was used for 10 key 
informants in the field of incidents and disasters. 
The participants were selected with the maximum 
variation in age, gender, and educational level. The 
selected interviewees consisted of physicians, 
nurses, members of the Hospital risk management 
committee, and experts of Health in Emergencies 
and Disasters, who had at least one experience in the 
medical response to chemical events. Most of them 
had managerial and policy-making roles in hospitals, 
some of them had experience in treating chemical 
victims in the Iraq war against Iran, and some of 
them volunteered to treat chemical victims in Syria. 
The exclusion criterion was withdrawing from the 
study at any time during the study. 
Data collection   
Face-to-face, semi-structured and in-depth 
interviews were held with total privacy for 
participants. The time and place of the interview 
was determined with the coordination of the 
participants. All the interviews were conducted by 
the same trained member of the research team. The 
duration of the interviews lasted between 50-80 
minutes. The interview questions and guide were 
compiled based on reviewing the literature and the 
opinions of experts and were pilot tested in two 
interviews. The interview guide included open-
ended questions such as “what challenges did you 
have in response to chemical events?”, “What are the 
management problems that you have experienced or 
may experience during a chemical event?”, “What 
are the weaknesses in assessing a hospital’s 
performance of chemical events?” If necessary, the 
probing question was used, “Can you explain more 
about what you mean?” Interviews continued until 
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data saturation. After eight interviews, no new data 
was added, but two additional interviews were 
conducted to ensure data saturation. All interviews 
were recorded, transcribed, imported into the 
MAXQDA 10 Software. Finally, data were analyzed 
using Graneheim and Lundman's method [13]. The 
recorded audio file was transcribed immediately 
after each interview. The interviewer listened to the 
recorded statements and reread several times to 
understand better the feelings and experiences of 
the participants. Then the interviews were analyzed 
and coded line by line and the initial codes were 
extracted. 326 initial codes were merged with each 
other based on their similarities, and in the next 
step, the merged codes were placed in categories 
and subcategories. The most homogeneity was 
observed within the categories and the most 
heterogeneity between the categories. 
Rigor 
The trustworthiness of this research was confirmed 
through credibility, dependability, conformability, 
and transferability. To enhance the research's 
credibility, the researcher tried to collect data by 
establishing proper communication, allocating 
enough time, and gaining the trust of the 
participants, and deeply examined the interviews by 
repeatedly reading them and immersing in the data. 
The researcher also tried to increase research 
credibility with data triangulation and peer checks. 
To enhance the research transferability, the 
maximum variation of participants was considered 
based on age, gender, and educational level. To 
respect the research's dependability, the researcher 
provided the interviews and codes to two of the 
participants, and the clarification of issues was done 
via member checks. Providing examples of 
participants' statements also increased the 
research's dependability. To enhance the research 
conformability, the researcher made some parts of 
the interviews available to the experts of qualitative 
research and the supervising professors and applied 
their comments.  
 

Findings   
The participants (n=10) consisted of physicians 
(n=5), nurses (n=2), experts of Health in 
Emergencies and Disasters (n=2), and incident 
managers (n= 1). The majority of participants were 
men, and the age range was 38-63 years (Table 1).  
 
Table 1) Characteristics of participants 
Participant Sex Educational level Workplace 

P1 Male 
PhD in the Health in 
Emergencies and 
Disasters 

Crisis management 
organization, and 
hospital 

P2 Male 
Emergency medicine 
doctor 

Hospital 

P3 Male 
Emergency medicine 
doctor 

Hospital 

P4 Male General practitioner 
Red Crescent 
Organization  and 
Hospital 

P5 Male Pulmonologist 
Chemical Injuries 
Research Center 

P6 Male PhD in nursing 
Faculty member of 
the University of 
Medical Sciences 

P7 Male Ophthalmologist 

Hospital, and 
Faculty member of 
the University of 
Medical Sciences 

P8 Female 

PhD in the Health in 
Emergencies and 
Disasters 

Faculty member of 
the University of 
Medical Sciences 

P9 Female 
Master's degree in 
disaster management 

Chemical Injuries 
Research Center 

P10 Male 
Master's degree in 
nursing 

Hospital 

 
The study findings included 11 sub-categories and 5 
main categories under one theme, as depicted in 
Table 2. 
 
Table 2) Categories and subcategories 
Main theme Main categories Subcategories 

Lack of 
priority of 
chemical 
events for 
policy 
makers 

Lack of updated plans 
and protocols 

- Failure to perform a risk 
assessment of hazardous 
materials 
- Lack of standard 
operating procedures and 
protocols 

Ineffective training 

- Lack of holding chemical 
education courses 
- Failure to evaluate the 
training course 

Organizational 
challenges 

- Lack of decontamination 
team 
- Lack of hospital leveling 

Lack of legal and 
financial support 

- Lack of chemical 
standards in hospital 
accreditation 
- Failure to allocate budget 
for hospitals to get 
preparedness 

Lack of infrastructure 
and decontamination 
equipment 

- Lack of hospital 
decontamination 
infrastructure 
- Lack of personal 
protective equipment 
- Lack of antidote and 
medical supplies 

 
A) Lack of updated plans and protocols 
The first category extracted from the data was 
related to the “Lack of updated plans and protocols”, 
consisting of two subcategories, “Failure to perform 
a risk assessment of hazardous materials” and “Lack 
of standard operating procedures and protocols”. 

•  Failure to perform risk assessment of 
hazardous materials 
To deal with chemical incidents, the hospital must 
have plans and protocols, and they must be up-to-
date and aimed at assessing the risk of chemical 
hazards. Lack of risk assessment and lack of 
knowledge of the consequences of a chemical 
incident is among the most important reasons for 
the lack of hospital preparedness. In this regard, one 
of the participants said: 
“The things we forget is that we don't do a risk 
assessment at all. Risk assessment is very important. 
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How can I prepare my hospital if I don't know what 
the sources of chemical incidents threatening my 
hospital?” (P2) 
Another participant stated that, in addition to 
identifying out-of-hospital chemical hazards, in-
hospital chemical substances should also be 
identified: 
“In one of the hospitals in Tehran, where fires 
happen several times a year, if a fire occurs, for 
example, in the operating room, laboratory, or 
radiology ward of the same hospital, a chemical 
incident may occur because inside the hospital there 
are many chemicals that are not considered in the 
risk assessment.” (P3) 
• Lack of standard operating procedures and 
protocols 
Most of the participants stated that the protocols of 
the hospital in response to chemical incidents do not 
have the necessary comprehensiveness and integrity 
and that each hospital operates independently, and 
there is no standard and uniform protocol and 
instruction in this field for all hospitals. One of the 
participants said: 
“According to the request of one of the referral 
hospitals in the chemical research center, we 
developed 24 operating procedures and protocols, 
which remained at the level of the same hospital and 
were not nationalized.” (P1) 
Another participant stated that we must have 
standard and up-to-date operating procedures to 
effectively respond to chemical incidents. 
“We must have standard operating procedures for 
decontamination of the victims, treatment of lung, 
eye and skin injuries, burial and disposal of 
contaminated clothes, a plan for how to discharge 
sewage contaminated with chemicals that do not 
enter the municipal wastewater, but unfortunately, 
the lack of such standard operating procedures is 
evident.” (P9) 
B) Ineffective training 
The second category resulting from the study data 
was “Ineffective training”, consisting of two 
subcategories, “Lack of holding chemical education 
courses” and “Failure to evaluate the training 
course”. 
• Lack of holding chemical education courses 
The participants considered training as one of the 
most important effective factors in hospital 
preparedness in response to chemical incidents, but 
they stated that these trainings are held in very few 
hospitals. One of them stated: 
“I teach topics related to crisis management in many 
hospitals, but apart from military hospitals, only one 
or two hospitals across the country requested to 
teach chemical topics.” (P8) 
• Failure to evaluate the training course 
Another challenge in this field is that the employees 
do not take the training seriously, and the training is 
more of a show and not effective. One of the 
participants said: 

“Hospital managers these courses only to get points 
in accreditation and some employees also 
participate to get certificates, and the effectiveness 
of such training is not evaluated.” (P10) 
C) Organizational challenges 
The third extracted category was related to 
“Organizational challenges”, consisting of two sub-
categories, “Lack of decontamination team” and 
“Lack of hospital leveling”. 
• Lack of decontamination team 
The participants emphasized that the formation of 
decontamination teams and their training can play 
an important role in managing these incidents. One 
of the current challenges is the lack of 
decontamination teams at the university and 
hospital levels. In this regard, one of the participants 
said: 
“All chemical plants are located in the south of 
Tehran, which has a population of about two million 
and has had numerous chemical incidents, and so, at 
least one special HAZMAT team is needed only in the 
south of Tehran.” (P4) 
• Lack of hospital leveling   
According to most of the participants, one of the 
important challenges in organizing is the lack of 
hospital leveling, as they believed that all hospitals 
in the country can't be prepared at the same level 
and in the same way, and it will result in a huge cost; 
therefore, the hospitals should be classified into 
different levels based on equipment, staff training, 
and other preparedness requirements. 
“Hospitals should be classified into three levels, one, 
two, and three, so that the level three should have 
the least preparedness, for example, Personal 
Protective Equipment (PPE) only one or two series 
and basic training of emergency personnel, the level 
two should have higher preparedness, for example, 
PPE with more number, more specialized training 
and team formation, and the level one, which is a 
specialized hospital, must have the highest level of 
preparedness, for example, a large number of PPE, 
decontamination infrastructure, separate waste, and 
sewage disposal system, chemical emergency 
department and skilled specialized team.” (P7) 
 
D) Lack of legal and financial support 
The fifth category extracted from the study data is 
"Lack of financial and legal support", consisting of 
two subcategories, “Lack of chemical standards in 
hospital accreditation” and “Failure to allocate 
budget for hospitals to get preparedness”. 
• Lack of chemical standards in hospital 
accreditation   
Developing standards is one of the factors that can 
increase the level of hospital preparedness in 
responding to incidents. In 2009, the Joint 
Commission for Accreditation of Health and Medical 
Centers developed accreditation standards related 
to hospital crisis management. This framework has 
specified the minimum level of preparedness versus 
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disasters with the approach of all hazards. Since 
accreditation is an important factor in paying the 
costs of providing services, it is one of the strongest 
motivations for hospital managers to obtain 
preparedness in responding to disasters. In this 
regard, one of the participants said: 
“The Ministry of Health, Medical Education should 
include the standards of chemical incidents in the 
accreditation criteria that rank hospitals. Based on 
that, if the hospital was not ready, it should not 
provide its needs and budget, because the  
hospital's expenses are financed through 
accreditation.” (P6) 
• Failure to allocate budget for hospitals to get 
preparedness 
According to the findings from the study, budget 
allocation was the start of providing equipment and 
infrastructure and even conducting training courses. 
There is still no budget for hospitals for such 
Incidents, and this can be considered an important 
reason for the hospital not being ready. One of the 
participants stated: 
“One of the problems is that when the equipment is 
not used and the time goes by, there must be a 
budget to buy again, and no one provides the budget 
to replace it.” (P8) 
E) Lack of infrastructure and decontamination 
equipment 
The fourth category was related to “Lack of 
infrastructure and decontamination equipment”, 
consisting of subcategories, “Lack of hospital 
decontamination infrastructure”, “Lack of personal 
protective equipment”, and “Lack of antidote and 
medical supplies”.  
• Lack of hospital decontamination 
infrastructure 
The participants stated that the infrastructure of 
our hospitals has not been designed for response to 
chemical incidents. 
“Hospitals' emergency department should be 
designed in such a way that it can quickly become a 
chemical emergency department in case of 
chemical incidents, that it must have a 
decontamination infrastructure and that the 
wastewater from washing the victims must be 
collected in a container, the ventilation system 
must be suitable, and the entrance and exit doors 
must be separate.” (P5) 
• Lack of personal protective equipment 
Many participants complained about the lack of 
standard PPE, and one of them said: 
“Decontamination of a chemical victim who enters 
the hospital is very important. The person who 
visits the patient should not be contaminated 
himself, so we need some protective equipment; for 
example, PPE for chemical incidents must be up to 
date. Therefore, we must use type A or finally type 
B clothes, but now in the hospital where I am the 
vice president of treatment, and it is a referral 
hospital, we use type C.” (P1) 

• Lack of antidote and medical supplies 
Several participants stated that although a low cost 
is needed to provide antidotes, there are not enough 
antidotes available in the hospital. One of the 
participants said: 
“A few simple antidotes, including amyl nitrite, 
sodium thiosulfate, and sodium nitrite should be 
available as a kit inside the hospital, which is not. 
For example, after contamination with cyanide 
compounds, you don't have much time, and the 
patient dies during the time you want to get the 
antidote from another hospital. During the Syrian 
chemical war, when I volunteered in one of the 
Syrian hospitals, these kits were available to 
doctors.” (P4) 
 

Discussion 
This study aimed to explain the challenges of 
hospital preparedness in chemical events. 
Preparedness is one of the basic stages of the crisis 
management cycle in the time before the crisis and 
covers all programs and activities that enable any 
organization to respond quickly and effectively to 
crises [14-19]. Obtaining and maintaining a suitable 
level of preparedness are considered challenges for 
most hospitals in the world [12, 17, 18]. There is a need 
for more effort to develop and maintain such 
preparedness for incidents that do not happen 
predominantly [19]. 
The first category extracted from this qualitative 
study was “Lack of updated plans and protocols”. 
Our findings showed that hospitals lack a coherent 
plan to deal with chemical events and do not assess 
the risk of hazardous substances. Barbara et al. 
reported that one of the challenges of hospital 
preparedness is the traditional planning 
assumptions that are based on conventional wisdom 
rather than evidence- and experience-based [17]. 
Planning is the foundation of hospital preparedness 
and has a great impact on the hospital's response to 
incidents [20, 21]. To respond to chemical incidents, 
hospitals must observe certain considerations in the 
planning process [22], and the planning process must 
be carried out according to the evaluation and 
identification of hazardous substances and risk 
assessment [23, 24]. The results of a study on the 
development of a risk management program showed 
that monitoring the hospital's performance in 
disasters and making the necessary reforms with the 
aim of developing and updating risk management 
programs will improve resilience in dealing with 
risk [25]. Threat identification and risk assessment 
are essential components of hospital preparedness 
to deal with disasters and emergencies. Medical 
personnel should be aware of chemical incidents 
that are likely to occur in their geographical area, 
and they should be aware of the characteristics of 
possible incidents [20]. The results of a study showed 
that in the largest non-nuclear explosion in modern 
history took place on August 4, 2020, in Beirut, 
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Lebanon, at the preparedness level, government 
agencies failed to adequately identify the hazard risk 
associated with the storage of large volumes of 
explosive chemicals in an urban site [26]. The results 
of another study showed that knowing the origin of 
chemical events (hospital and outside the hospital), 
estimating the vulnerability of hospitals against 
these incidents, and information about the 
consequences of chemical events can be a wide view 
for managers and policymakers in this field [27]. 
The second category was “Ineffective training”. The 
training of medical personnel is an important part of 
the preparation of hospitals in disasters, since 
chemical events happen suddenly and their 
incidence rate is relatively low compared to other 
events, it causes that most of the medical personnel 
do not have the necessary experience and 
preparation in this field. In the present study, most 
of the interviews focused on the importance of 
training and practice for healthcare providers, 
pointing out that training programs were 
implemented for a limited number of hospitals and 
had little impact on hospital preparedness. The 
results of a study conducted in the last two years is 
consistent with the results of the present study, 
stating that the biggest challenge facing hospital 
preparedness in dealing with chemical incidents is 
low scores in training and practice. The results of a 
study showed that the barriers to achieving proper 
training were lack of suitable training locations, lack 
of relevant and accessible training courses, and lack 
of funds to train a large number of employees [28]. It 
should be noted that improving knowledge serves as 
a basis for performance, but it is not enough to ensure 
proper performance, so it is necessary to evaluate the 
knowledge and actual performance of healthcare 
workers [25]. In this regard, a study with the Delphi 
technique related to the management of chemical 
incidents suggests a national training standard that 
should be implemented for all medical and nursing 
personnel in the emergency department [22]. A survey 
had reported that medical staff needs to be trained in 
the safe use of personal protective equipment to treat 
CBRN casualties. They also need to learn the 
procedures for decontaminating patients who have 
been exposed to chemical agents [24].  
The third category obtained in this study was 
“Organizational challenges”, which takes account of 
the sub-categories of “Lack of decontamination 
team” and “Lack of hospital leveling”. Hospitals 
should train ready and skilled teams to carry out 
decontamination, treatment and care of chemical 
victims and the design of these teams should be such 
that there are trained people in the composition of 
these teams in all shifts. The lack of decontamination 
team in the country's hospitals is another challenge 
raised by the participants. The results of the studies 
considered the existence of these teams as a 
necessity in hospital preparedness in dealing with 
chemical incidents [19, 26]. 

Although most industrial incidents cause a few 
people to be injured, the likelihood of contamination 
of emergency workers and hospital facilities is 
always raised as a concern. Accordingly, most 
medical centers prefer to have a team to respond to 
internal disasters and injured people who either 
refer to the hospital themselves or are referred to 
the hospital after decontamination [27]. Based on the 
experiences of the participants, hospitals should be 
divided into different levels based on their capacity 
and specialized field of activity. Leveling is a suitable 
way to reduce the cost of hospital preparedness, 
because the preparedness of all hospitals in the 
country will not be at the same practical level, and 
the authorities refuse to accept the allocation of 
huge budgets for these incidents; therefore, there 
will be no progress in hospital preparedness. In this 
regard, the results of Siman-Tov et al.’s study 
showed that the preparedness level of hospitals is 
promoted according to the geographical location, 
being in an urban or suburban area and proximity to 
another hospital [29]. 
The fourth category was “Lack of legal and financial 
support”. Participants believed that the standards of 
medical response to chemical incidents should be 
part of the accreditation criteria of hospitals and the 
Ministry of Health should approve a budget for the 
hospital preparedness for unconventional incidents. 
According to the results of Barbara et al.'s study, the 
Ministry of Health in the leading countries is obliged 
to provide equipment and infrastructure suitable for 
these incidents to all hospitals in the field of dealing 
with CBRN incidents [17]. In this regard, results of 
Bennett study showed that the majority of hospitals 
was not part of a larger health system and had not 
received any federal funding for preparedness 
efforts. It is conceivable that these factors may 
indicate that hospitals are constrained by the 
availability and capacity of existing resources 
required for the preparedness of hospitals for 
managing victims exposed to chemical or biological 
warfare agents [30].  
The fifth category in this study was "Lack of 
infrastructure and decontamination equipment”, 
encompassing the subcategories of “Lack of 
decontamination infrastructure" and "Lack of 
antidote and PPE”. Considering that the chemical 
victims themselves are the cause of the spread of 
harmful agents, therefore, special places should be 
provided for the infected victims until they are 
transferred to the normal department for continued 
care after decontamination. Williams et al. cited the 
important role of the hospital physical space in 
preparedness to deal with chemical incidents, and 
argued that the researches have emphasized the 
necessity of physical preparedness in the response 
to chemical incidents so that if the hospital lacks a 
permanent and specified site for decontamination, it 
should be able to establish a temporary 
decontamination location within 15 minutes [31]. The 
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results of past studies show that the lack of primary 
decontamination on the incident scene has led to 
secondary contact and contamination of hospital 
staff. To this end, it is important to establish the 
decontamination infrastructure in the emergency 
department of the hospital [19].  
One of the other important factors in preparedness 
for chemical incidents is adequate, accessible and 
up-to-date storage of antidotes and PPE. In this 
regard, studies have shown that high costs were 
imposed on the hospital to provide antidotes and 
PPE for incidents with low probability of occurrence, 
so this is the challenge of most hospitals around the 
world, especially in developing countries [32, 33]. 
However, the results of studies in leading countries 
in the management of CBRN incidents are 
inconsistent with ours, stating that antidotes for 
chemical agents are available in all hospitals, but 
their challenges are storing antidotes and 
equipment in a place close to the emergency 
department, preventing their expiration date and 
ensuring the appropriate amount of stock over time 
[29]. 
According to the characteristics of qualitative 
Research, the generalization of the results of this 
study is limited only to the study environment. 
Similar studies are suggested to determine the 
causes of forgetting the experiences of Iraq's 
imposed war against Iran and not prioritizing 
chemical events and terrorism from the perspective 
of policymakers with the use of other methods, such 
as quantitative studies and interviews with 
informants. 
 

Conclusion 
Iranian hospitals are not sufficiently prepared to 
respond to chemical incidents like many hospitals in 
the world. Preparedness strategies should be 
designed according to the capacity and level of the 
hospital. National protocols and standards for 
preparedness to respond to chemical incidents 
should be developed and kept up to date. On the other 
hand, providing appropriate strategies such as 
effective training, increasing the risk understanding 
of policymakers and managers, and most importantly, 
including the standards of responding to chemical 
incidents in the accreditation criteria of hospitals can 
provide the necessary conditions for hospital 
preparedness in dealing with these incidents. 
Therefore, there is a need to design and implement 
incentive mechanisms for both medical facilities and 
authorities to create preparedness before such 
incidents occur and maintain it over time. 
 
Acknowledgements: We sincerely thank all participants 
in the research for their valuable experiences and the 
distinguished referees who contributed to the quality of 
this paper with their constructive comments.  
Ethical Permission: To comply with ethical 
considerations, the participants signed a written informed 

consent to freely leave the study at any time. They were 
also assured about confidentiality concerning non-
disclosure of personal information and preservation of the 
recorded voice. 
Conflict of Interests: The authors declare no potential 
conflict of interest. 
Authors’ Contribution: Teymouri F (First Author), 
Introduction Writer/Main Researcher/Discussion Writer 
(30%); Zareiyan A (Second Author), 
Methodologist/Statistical Analyst/Discussion Writer 
(30%); Pishgooie AH (Third Author), Introduction 
Writer/Assistant Researcher (20%); Bagheri H (Fourth 
Author), Introduction Writer/Assistant Researcher (20%) 
Funding: The present study was funded by AJA University 
of Medical Sciences. 

 
References 
1- Mahdavi A, Azizmohammadlou H. The effects of 
industrialization on social capital: the case of Iran. Int J Soc 
Econ. 2013;40(9):777-96. 
2- Ardalan A, Fatemi F, Aguirre B, Mansouri N, 
Mohammdfam I. Assessing human vulnerability in 
industrial chemical accidents: a qualitative and 
quantitative methodological approach. Environ Monit 
Assess. 2019;191(8):506. 
3- Duan W, Chen G, Ye Q, Chen Q. The situation of 
hazardous chemical accidents in China between 2000 and 
2006. J Hazard Mater. 2011;186(2-3):1489-94. 
4- Anan H, Otomo Y, Homma M, Oshiro K, Kondo H, 
Shimamura F, et al. Proposal for reforming prehospital 
response to chemical terrorism disasters in Japan: Going 
back to the basics of saving the lives of the injured by 
securing the safety of the rescue team. Prehosp Disaster 
Med. 2020;35(1):88-91. 
5- Gelvardi FS, Khoshmanesh B, Fatemi F, Alizadeh SS, 
Gilani N. Analyzing the hazardous chemical accident in 
Iran: A statistical investigation. Int J Occup Hygiene. 
2020;12(2):140-53. 
6- Fatemi F, Ardalan A, Mansouri N, Aguirre B, 
Mohammdfam I. Industrial chemical accidents: a growing 
health hazard in the Islamic Republic of Iran. East 
Mediterr Health J. 2019;25(1):5-11. 
7- Jahangiri K, Ghodsi H, Khodadadizadeh A, Nezhad SY. 
Pattern and nature of Neyshabur train explosion blast 
injuries. World J Emerg Surg. 2018;13(3):1-5. 
8- Clarke SFJ, Chilcott RP, Wilson JC, Kamanyire R, Baker 
DJ, Hallett A. Decontamination of multiple casualties who 
are chemically contaminated: A challenge for acute 
hospitals. Prehosp Disaster Med. 2008;23(2):175-81. 
9- Hasani-Sharamin P, Bagheri H, Salesi M, Dadashi F, 
Rouhollahei M, Poorheidary G, et al. Necessary indicators 
for developing a Hazmat response team of the Iranian 
Health System. Adv J Emerg Med. 2020;4(4):e86. 
10- Moradi Majd P, Seyedin H, Bagheri H, Tavakoli N. 
Hospital preparedness plans for chemical incidents and 
threats: A systematic review. Disaster Med Public Health 
Prep. 2020;14(4):477-85. 
11- Yarmohammadian M, Nasr Isfahani M, Anbari E. 
Assessment of preparedness and response of teaching 
hospitals of Isfahan, Iran, to chemical, biological, 
radiological, and nuclear incidents. Health Inf Manag. 
2016;12(6):777-84. 
12- Azeem AR, Sharif MW, Akhtar A, Sohail CS, Dar AA, 
Khan M, et al. Perception of preparedness of health care 
professionals in case of a nuclear, chemical, biological 



Hospital Preparedness Challenges in Chemical Incidents: A Qualitative Study                                                                    384 

Iranian Journal of War and Public Health                                                                                                      Fall 2022, Volume 14, Issue 4 

attack/emergency in a tertiary care hospital. Cureus. 
2019;11(5):e4657. 
13- Graneheim UH, Lundman B. Qualitative content 
analysis in nursing research: concepts, procedures and 
measures to achieve trustworthiness. Nurse Educ Today. 
2004;24(2):105-12. 
14- Saeid M, Khankeh H, Habibisoola A, Mohammadali M, 
Hamidkolg G, Dadkhah B. Investigating hospital 
preparedness in Ardabil Province against unexpected 
accidents. Health Emerg Disaster. 2019;4(3):127-34. 
15- Sharififar S, Jahangiri K, Zareiyan A, Khoshvaghti A. 
Factors affecting hospital response in biological disasters: 
A qualitative study. Med J Islam Repub of Iran. 2020;34:21. 
16- Aminizadeh M, Farrokhi M, Ebadi A, Masoumi GR, 
Kolivand P, Khankeh HR. Hospital management 
preparedness tools in biological events: A scoping review. 
J Educ Health Promot. 2019;8:234. 
17- Barbera JA, Yeatts DJ, Macintyre AG. Challenge of 
hospital emergency preparedness: analysis and 
recommendations. Disaster Med Public Health Prep. 
2009;3(2 Suppl):S74-82. 
18- Nekoie-Moghadam M, Kurland L, Moosazadeh M, 
Ingrassia PL, Della Corte F, Djalali A. Tools and checklists 
used for the evaluation of hospital disaster preparedness: 
A systematic review. Disaster Med Public Health Prep. 
2016;10(5):781-8. 
19- Belsky JB, Klausner HA, Karson J, Dunne RB. Survey of 
emergency department chemical hazard preparedness in 
Michigan, USA: A seven year comparison. Prehosp Disaster 
Med. 2016;31(2):224-7. 
20- Olivieri C, Ingrassia PL, Della Corte F, Carenzo L, 
Sapori J-M, Gabilly L, et al. Hospital preparedness and 
response in CBRN emergencies: TIER assessment tool. Eur 
J Emerg Med. 2017;24(5):366-70. 
21- Aminizadeh M, Farrokhi M, Ebadi A, Masoumi G, 
Kolivand P, Khankeh H. Hospital preparedness challenges 
in biological disasters: A qualitative study. Disaster Med 
Public Health Prep. 2022;16(3):956-60. 
22- Crawford IW, Mackway-Jones K, Russell DR, Carley SD. 
Delphi based consensus study into planning for chemical 
incidents. Emerg Med J. 2004;21(1):24-8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23- Horby P, Murray V, Cummins A, Mackway-Jones K, 
Euripidou R. The capability of accident and emergency 
departments to safely decontaminate victims of chemical 
incidents. J Accid Emerg Med. 2000;17(5):344-7. 
24- Djalali A, Della Corte F, Segond F, Metzger MH, Gabilly L, 
Grieger F, et al. TIER competency-based training course for 
the first receivers of CBRN casualties: a European 
perspective. Eur J Emerg Med. 2017;24(5):371-6. 
25- VanVactor JD. Healthcare logistics in disaster planning 
and emergency management: A perspective. J Bus Contin 
Emer Plan. 2017;10(2):157-76. 
26- El Sayed MJ. Beirut ammonium nitrate explosion: a 
man-made disaster in times of the COVID-19 pandemic. 
Disaster Med Public Health Prep. 2022;16(3):1203-7. 
27- Seyedin H, Moradimajd P, Bagheri H, Dolatabadi ZA, 
Nasiri A. Providing a chemical events and threat's 
preparedness model for hospitals in the country: A 
qualitative study. J Milit Med. 2021;23(3):220-7. [Persian] 
28- Treat KN, Williams JM, Furbee PM, Manley WG, Russell 
FK, Stamper Jr CD. Hospital preparedness for weapons of 
mass destruction incidents: an initial assessment. Ann 
Emerg Med. 2001;38(5):562-5. 
29- Siman-Tov M, Davidson B, Adini B. Maintaining 
preparedness to severe though infrequent threats—Can it 
be done? Int J Environ Res Public Health. 2020;17(7):2385. 
30- Bennett RL. Chemical or biological terrorist attacks: An 
analysis of the preparedness of hospitals for managing 
victims affected by chemical or biological weapons of mass 
destruction. Int J Environ Res Public Health. 2006;3(1):67-
75. 
31- Williams J, Walter D, Challen K. Preparedness of 
emergency departments in northwest England for 
managing chemical incidents: a structured interview 
survey. BMC Emerg Med. 2007;7:20. 
32- Mortelmans LJM, Gaakeer MI, Dieltiens G, Anseeuw K, 
Sabbe MB. Are Dutch hospitals prepared for chemical, 
biological, or radionuclear incidents? A survey study. 
Prehosp Disaster Med. 2017;32(5):483-91. 
33- Case GG, West BM, McHugh CJ. Hospital preparedness 
for biological and chemical terrorism in central New Jersey. 
N J Med. 2001;98(11):23-33. 

 


