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Abstract
Background Road traffic accidents (RTAs) are predicted to become the world’s seventh leading cause of death by 
2030. Given the significant impact of RTAs on public health, effective hospital preparedness plays a pivotal role in 
managing and mitigating associated health and life-threatening issues. This study aims to meticulously evaluate the 
preparedness of selected hospitals in western Iran to handle road traffic accidents with mass casualties (RTAs-MC).

Methods The study employed a descriptive-analytical approach, utilizing a reliable and valid questionnaire to 
measure hospitals’ preparedness levels. Descriptive statistics (frequency distribution and mean) were utilized 
to provide an overview of the data, followed by analytical statistics (Spearman correlation test) to examine the 
relationship between hospital preparedness and its dimensions with the hospital profile. Data analysis, performed 
using SPSS software, categorized preparedness levels as weak, moderate, or high.

Results The study found that hospitals in Kurdistan province had a favorable preparedness level (70.30) to respond 
to RTAs-MC. The cooperation and coordination domain had the highest preparedness level (98.75), while the human 
resource management (59.44) and training and exercise (54.00) domains had the lowest preparedness levels. The 
analysis revealed a significant relationship between hospital preparedness and hospital profile, including factors such 
as hospital specialty, number of beds, ambulances, staff, and specialized personnel, such as emergency medicine 
specialists.

Conclusion Enhancing preparedness for RTAs-MC necessitates developing response plans to improve hospital 
profile, considering the region’s geographic and topographic features, utilizing past experiences and lessons learned, 
implementing of Hospital Incident Command System (HICS), providing medical infrastructure and equipment, 
establishing communication channels, promoting cooperation and coordination, and creating training and exercise 
programs.
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Background
Road traffic accidents (RTAs) are one of the most signifi-
cant public health issues in the world today [1, 2], with 
considerable adverse effects on the health of individuals 
and communities [3]. Every year, 1.35 million people are 
killed or disabled due to traffic accidents worldwide [1]. 
Unfortunately, traffic accidents affect mainly the lives and 
health of children, youth, and individuals of working age. 
Besides the medical costs for the injured and disabled, 
traffic accidents have significant economic consequences 
for societies [3]. The health effects of RTAs are of even 
greater importance in developing countries [2]. In fact, 
in 2019, 93% of deaths related to RTAs occurred in low- 
and middle-income countries, resulting in approximately 
1.3 million deaths [1].

The growth of this problem suggests the possibility of 
an increase in health problems, mortality, and medical 
issues resulting from it in the coming years. According 
to estimations, by 2030, RTAs will be the seventh lead-
ing cause of death globally [1]. Even if appropriate actions 
are not taken, it may become one of the top five leading 
causes of death worldwide [2, 4]. In addition, the non-
fatal consequences and injuries resulting from traffic 
accidents can lead to a rise in general medical problems 
in different regions of the world [2]. The consequences of 
traffic accidents occupy hospital beds, increase the need 
for financial, medical, and public health resources for the 
treatment of traffic injury victims, and ultimately endan-
ger the capacity of healthcare systems [3].

Hospitals play a vital role in providing medical care 
and first aid facilities on busy roads and streets during 
RTAs [5]. Since RTAs can lead to the death or injury of 
one or more individuals [2], the first place where traffic 
injury victims go or need services is hospitals and health-
care centers [6]. In other words, hospitals provide ambu-
lances and trained healthcare personnel to transport and 
transfer injured individuals. In addition to providing 
emergency care to traffic injury victims at the time of the 
accident, the healthcare system also provides rehabilita-
tion services for these victims [5].

The increase in the burden of hospital patients and 
the need for timely and effective provision of medical 
services by hospitals highlight the importance of hospi-
tal preparedness during RTAs, especially those result-
ing in mass casualty incidents (MCIs) [6]. In addition, 
to improve preparedness for emergencies and in line 
with international commitments, countries are encour-
aged to improve their healthcare systems and strengthen 
national capacity for emergency health management, 
crisis response, and flexibility in healthcare systems 
[7]. Considering the role of hospitals as vital compo-
nents of the healthcare system in responding to disas-
ters and emergencies to ensure service continuity and 
effective delivery [8, 9], the World Health Organization 

emphasizes the importance of hospital preparedness and 
response capacity [9–11]. With the provision of hospital 
preparedness plans and crisis management strategies, 
significant effects can be achieved in reducing mortality 
rates [12]. According to the Hospital Safety Index (HSI) 
defined by the World Health Organization (WHO), the 
most important factor in hospital performance is “having 
preparedness plans to deal with emergency conditions 
and unexpected events.” In this regard, the evaluation 
of hospital preparedness can indicate the necessary gap 
in readiness during emergencies and the current level of 
preparedness [6].

Although RTAs have received attention from health 
institutions in today’s world [1], unfortunately, statis-
tics indicate that despite the United Nations’ Decade of 
Action for Road Safety (2011–2020) coming to an end, 
countries have made much less progress in reducing traf-
fic-related injuries compared to other health areas [13]. 
In addition, studies indicate that hospitals have insuffi-
cient preparedness to respond to disasters and may face 
various operational difficulties and shortcomings when 
responding to accidents [9, 14]. According to research 
on assessment of hospital preparedness in Kampala, the 
main weakness in responding to RTAs in the pre-hospi-
talization sector is the lack of a pre-developed plan [15].

RTAs are the fourth leading cause of death in Iran 
[16] and the largest cause of years of life lost (YLL) in 
the country [17]. According to the WHO estimate in 
Iran, the mortality rate due to RTAs is 20.5 per 100,000 
people [18]. Studies in this country have shown that 
RTAs impose a significant economic burden on Iran’s 
gross domestic product per capita and health expenses 
per capita [3]. The focus of this research is on Kurdistan 
province, located in west of Iran, with an area of 28,235 
square kilometers [7] and a population of nearly one and 
a half million people [19], which accounts for about 1.7% 
of the country’s area [7]. The topography, geographic and 
ethnic diversity, and border location of this province have 
made it susceptible to various natural and human disas-
ters [7, 20].

The intricate network of roads within the province is 
vital for connectivity of the northern, southern, and west-
ern regions of Iran. This network is intricately woven 
into this province’s mountainous terrain and presents 
a significant risk factor for RTAs [21]. The challenging 
topography, coupled with well-traveled roads, ampli-
fies the vulnerability of Kurdistan province to accidents. 
Alarming statistics underscore the severity of the situa-
tion, revealing a considerably higher number of casual-
ties from RTAs in Kurdistan province compared to the 
national average in Iran [22–24].

These distinctive characteristics not only describe the 
Kurdistan province but also underscore the underlying 
vulnerability of the region. The confluence of mountains, 
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diverse landscapes, and border adjacency forms a com-
plex tapestry that demands specialized attention, par-
ticularly in the context of disaster preparedness and 
response. Understanding and addressing these intricacies 
become paramount for effective regional governance and, 
specifically, in the context of this study, for comprehend-
ing the challenges and nuances of hospital preparedness 
in the face of road traffic accidents. This reality empha-
sizes the critical need for heightened hospital attention 
and preparedness to effectively address and mitigate the 
impact of these incidents on the local community.

Methods
In this study, which was based on the results of a thesis 
by a medical student at Kurdistan University of Medical 
Sciences, the level of hospital preparedness in Kurdistan 
province for RTAs-MC in the year 2022 was examined.

Sample size and sampling method
The sampling method in this study was convenience sam-
pling and all hospitals in the geographical area of Kurdis-
tan province were included in the study through a census. 
Hospitals that were not willing to cooperate and partici-
pate in the study were excluded from the study.

Study design and setting
This research comprised a cross-sectional study with 
descriptive-analytical approach, conducted in Kurdistan 
Province (Fig. 1).

The road network of the province provides it with con-
nections to West Azerbaijan and Zanjan provinces to the 
north, Kermanshah province to the south, and Hamedan 
and Zanjan provinces to the east [25]. In addition to 
the domestic road network, this province shares a bor-
der with Iraq to the west. It has ten counties [26] and is 
a mountainous region with unique geographical condi-
tions, highlands, cold and snowy weather, and even icy 
conditions in the winter season [25].

The data for this study were systematically collected 
from hospitals within Kurdistan Province, encompass-
ing various types of healthcare facilities, including gov-
ernment, private, social security, or military institutions. 
The inclusion criteria were hospitals located within 
the geographical boundaries of Kurdistan Province 
that expressed willingness to collaborate and provide 
the necessary information for the study. Government 
hospitals in Kurdistan Province, under the supervi-
sion of Kurdistan University of Medical Sciences, were 
included, irrespective of whether they were educational 
or non-educational.

The variability in the number and types of specialties 
offered by the hospitals in the province was taken into 
account, including single-specialty, general, specialty, 
or multiple specialties. Exclusion criteria were applied 
to hospitals that did not cooperate or were unwilling to 
share essential information for the research. After a thor-
ough consideration of these factors, a total of 20 hospitals 
meeting the specified criteria were selected for inclusion 
in this study. This inclusive selection process ensures a 

Fig. 1 The Location of Kurdistan province and its cities in Iran. This map shows Iran?s administrative and political borders with neighboring countries. 
Additionally, it displays the borders of neighboring provinces of Kurdistan and its bordering position with Iraq. The marked regions represent Kurdistan 
rovince and its cities, where the research was conducted. The authors have been inspired by the reference below and have made some modifications to 
create the map they used: Reference: Ramazani R, Yari A, Heydari A, Hanafi-Bojd AA, Soltani A, Rostami S, Ostadtaghizadeh A. War, displacement, and the 
best location for temporary sheltering: a qualitative study. BMC Public Health. 2022 Nov 11;22 [1]:2066
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comprehensive representation of the hospital landscape 
in the region, enhancing the transparency of our meth-
odology. The classification of hospitals in Iran is based on 
their organizational affiliation, and hospitals are catego-
rized and named accordingly. The main categories are as 
follows: Government General Hospitals (GGH): hospi-
tals owned and supervised by the Ministry of Health and 
Medical Education, which provide free medical services 
to patients. Government– Educational Hospitals (GEH): 
hospitals that owned and governed by universities of 
medical sciences and other educational institutions, and 
also function as research and educational centers. Private 
Hospitals (PH): hospitals owned by private companies, 
legal entities, or charities that provide medical services 
to patients with a fee. Military Hospitals (MH): hospitals 
under the supervision of the Ministry of Defense, which 
provide free medical services to military personnel and 
their families. Social Security Hospitals (SSH): hospitals 
owned by the Ministry of Cooperatives, Labor, and Social 
Welfare, which provide free medical services to mem-
bers of the social security system [27, 28]. In this study, 
hospitals were classified into three categories based on 
their specialty: general hospitals, specialized hospitals, 
and tertiary hospitals. General hospitals provide a wide 
range of medical services and treat various types of dis-
eases. Specialized hospitals are dedicated to providing 
specialized medical care, such as cancer or orthopedic 
treatment. Tertiary hospitals deliver the highest level of 
medical care to general population.

Data collection
The data were collected using an assessment tool pre-
pared by Hamid Safarpour and colleagues [6], specifically 
designed to evaluate hospital preparedness for RTAs-MC 
in the context of Iran. This tool has an acceptable valid-
ity and reliability (Kappa coefficient = 0.89; CVR: 0.98; 
CVI: 0.97). This tool measures nine different domains 
of hospital preparedness for RTAs-MC, including com-
mand and control, infrastructure, medical equipment, 
communication and information systems, capacity build-
ing, triage and medical services, safety and security, 
human resources, coordination, training, and exercises 
[6]. In addition to the nine domains mentioned above, 
this checklist also examines the resources and special-
ized equipment for managing trauma patients, which is 
not reported in this article. The decision to employ this 
native version ensures that the assessment tool is cultur-
ally appropriate and tailored to the specific challenges 
and nuances of the Iranian healthcare system.

The questions in the checklist assessing the different 
domains of hospital preparedness were designed on a 
Likert scale with “yes,” “somewhat,” and “no” as the possi-
ble answers. Questions with “no” received a score of one, 
questions with “somewhat” received a score of two, and 

questions with “yes” received a score of three. Finally, the 
level of hospital preparedness was categorized into three 
groups: weak (less than 34%), moderate (34–66%), and 
high (more than 67%). The checklist for assessing hospital 
preparedness for RTAs-MC had 78 questions related to 
the relevant domains. The command and control domain 
had nine questions, the infrastructure and medical equip-
ment domain had fifteen questions, the communication 
and information systems domain had eight questions, 
the surge capacity domain had twelve questions, the tri-
age and medical services domain had 13 questions, the 
safety and security domain had five questions, the human 
resources domain had nine questions, the coordination 
domain had two questions, and the training and exer-
cises domain had five questions. In addition to the above 
checklist, the research team added 13 researcher-made 
questions to the questionnaire regarding the general 
characteristics of the hospitals. Ultimately, the question-
naire had 91 questions.

In this study, hospital profiles were collected, includ-
ing information related to the type of hospital, hospital 
specialty, number of hospital beds and their occupancy 
rate, annual patient admissions, number of staff, and the 
presence of trauma departments, emergency medicine 
specialists, and disaster experts.

Data analysis
The collected data was analyzed using SPSS 22 statistical 
software. Descriptive statistics (frequency distribution 
and mean) and analytical statistics (Spearman correla-
tion test) were used to examine the relationship between 
hospital preparedness and its dimensions with hospital 
profile. Additionally, to determine the preparedness sta-
tus of hospitals for RTAs-MC, the obtained scores were 
calculated as percentages and the classification model 
of the safety status of Iranian hospitals called the Farsi 
Hospital Safety Index (FHSI) was considered. The hospi-
tal preparedness status in RTAs-MC was classified into 
three levels: poor (less than 34%), moderate (66 − 34%), 
and high (more than 66%) [9, 11].

Results
From the initially considered 21 hospitals in Kurdistan 
Province, 20 hospitals actively participated in our study. 
Only one private hospital declined to collaborate in this 
research. Descriptive analysis of the characteristics of the 
hospitals surveyed showed that 60% of the hospitals in 
Kurdistan province were government general hospitals 
and, in terms of specialization.

In terms of the number of approved beds, the majority 
(85%) of hospitals in this province have less than or equal 
to 300 approved beds and have less than or equal to 200 
active beds. Furthermore, 80% of hospitals have less than 
or equal to 30 emergency beds.
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The majority of hospitals in Kurdistan province (55%) 
have between 60,000 and 150,000 annual admissions. 
In terms of the total number of employees, over 50% of 
the hospitals in the province have 200–400 staff. Most 
hospitals in the province (60%) have between 300 − 100 
clinical staff. Almost half (45%) of the hospitals in the 
province have 50–100 non-clinical staff. 55% of hospitals 
in this province have 3 or 4 ambulances. All hospitals in 
the province have an emergency specialist, and only one 
hospital has a trauma center. Additionally, the majority of 
hospitals in the province (80%) do not have an emergency 
medicine specialist (Table 1).

The results of hospital preparedness assessment, based 
on overall preparedness, showed that the overall pre-
paredness level of hospitals in Kurdistan province was 
70.30% in RTAs-MC. Out of the seven hospitals studied 
in Sanandaj, only two hospitals had a moderate level of 
preparedness. Hospitals in the cities of Bijar (65.06), 
Kamyaran (65.66), Dehgolan (60.84) and Sarvabad (53.61) 
had a moderate level of preparedness. Additionally, two 
other hospitals in Baneh and Marivan had a moderate 
level of preparedness for RTAs-MC. The lowest level 
of preparedness (48.80%) and the highest level of pre-
paredness (89.76%) were related to hospitals in the city 
of Sanandaj. Furthermore, the results of the hospital pre-
paredness analysis based on the studied domains showed 
that the hospitals’ preparedness level in all domains 
except for two domains, namely human resources man-
agement (59.44) and training and exercises (54.00), was 
high. In fact, the lowest level of preparedness was related 
to the domain of training and exercises, while the highest 
level of preparedness was related to the domain of col-
laboration and coordination (98.75) (Table 2).

The Spearman correlation test was employed to assess 
the relationship between hospital preparedness and its 
dimensions with the hospital profile. This non-para-
metric measure of statistical dependence is particularly 
suitable for evaluating the strength and direction of 
monotonic relationships between variables, especially 
when dealing with ordinal or non-normally distributed 
data. In the context of this study, the Spearman correla-
tion test was utilized to explore the association between 
different dimensions of hospital preparedness and some 
relevant hospital characteristics.

The analytical analysis of the relationship between hos-
pital characteristics and preparedness level for RTAs-
MC, as well as their domains, showed that while the type 
of hospital had no significant relationship with its pre-
paredness level and domains for RTAs-MC, the hospital’s 
specialty had a significant and positive relationship with 
its preparedness level based on Infrastructure and medi-
cal equipment (P-value < 0.05, as shown in Table 3).

Additionally, the analytical analysis indicated a positive 
and significant relationship between the approved and 

active bed numbers of hospitals and the overall hospital 
preparedness level for RTAs-MC, while this relation-
ship was not observed with the number of emergency 
beds. Moreover, the approved bed numbers of hospi-
tals were only positively and significantly related to the 
domains of command and control and Infrastructure 
and medical equipment, while the active bed numbers 
and the number of emergency beds were only positively 
and significantly related to the domain of Infrastructure 
and medical equipment. Furthermore, the results of the 
analytical analysis revealed a significant and positive rela-
tionship between the annual admission rate of the hos-
pital and its preparedness level in the triage and medical 
services domains (P-value < 0.05, as shown in Table 3).

In addition to the above results, the analytical assess-
ment of the relationship between the number of hos-
pital employees and hospital preparedness for traffic 
accidents revealed the following significant correlations. 
The total number of employees, clinical employees, and 
overall hospital preparedness level for RTAs-MC in the 
command and control and surge capacity domains had 
a significant and positive correlation, while this associa-
tion was not observed with the number of non-clinical 
employees. Moreover, the total number of employees, 
clinical employees, and non-clinical employees had a 
significant and positive correlation with the triage and 
medical services domains, as well as the infrastructure 
and medical equipment domain. The number of ambu-
lances had a significant and positive correlation with the 
overall hospital preparedness level for traffic accidents 
in the command and control, surge capacity, and triage 
and medical services domains. Furthermore, the analyti-
cal results indicated significant and inverse correlation 
between the no presence of emergency medicine spe-
cialists and the infrastructure and medical equipment 
domain, and human resources domains (P-value < 0.05, as 
shown in Table 3).

Discussion
Most studies related to the assessment of hospitals’ pre-
paredness for RTAs have mainly focused on describ-
ing the level of preparedness and its domains. However, 
this study not only describes the hospital’s preparedness 
status for RTAs-MC and its domains, but also analyzes 
its correlation with hospital profile using Spearman cor-
relation analysis. As a result, this study takes a differ-
ent approach from previous studies in its descriptive 
approach. Furthermore, this study was conducted in 
Kurdistan province, Iran, which is susceptible to RTAs-
MC due to its unique topography and geographical 
location.

Previous studies have reported undesirable hospi-
tals’ preparedness in border provinces [31] and Kurdis-
tan province in Iran [36] for emergencies and disasters. 
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However, despite the moderate level of preparedness 
in some hospitals in Kurdistan province for RTAs-MC, 
overall preparedness was desirable, which was consistent 
with the study by Mohammadi et al. in Kermanshah [37]. 
In a study by Yousefian et al. in Iran, which used a simi-
lar tool to assess hospitals’ preparedness for RTAs-MC, 
the results indicated a moderate hospitals’ preparedness 
[9]. Moreover, the results of a meta-analysis study of 181 
hospitals [38] and a systematic review study [36] in Iran 
have shown that the Iranian Hospital Disaster Prepared-
ness (HDP) is moderate. However, some Iranian hospi-
tals have a low HDP [12, 36, 39, 30]. It is possible that the 
higher preparedness in the present study may be due to 
the timing of the study, which was conducted after the 
COVID-19 crisis, meaning that the occurrence of this 
crisis may have improved hospitals’ preparedness in the 
province.

Comparison studies have shown that Iranian HDP 
is lower than that of developed countries [40]. Among 
these countries with higher HDP are the UK, Lithuania, 
and Luxembourg, as reported in a study in Europe where 
an acceptable preparedness was reported in a significant 
number of European countries [41]. However, a study 
in the Netherlands indicated insufficient or inadequate 
HDP [42]. The difference in findings could be attributed 
to variations in the assessment tools, location, and timing 
of the studies. Additionally, the present study only exam-
ined hospital preparedness for RTAs-MC, while most 
of the mentioned studies examined preparedness for all 
types of emergencies and disasters. Therefore, it is crucial 
for each region or country, considering its unique geo-
graphical, cultural, and social characteristics, to conduct 
tailored assessments of hospital preparedness for RTAs-
MC. This underscores the importance of developing and 
implementing region-specific strategies to elevate hos-
pital preparedness. As hospitals in different areas face 
diverse challenges, addressing these challenges will not 
only benefit the preparedness for RTAs-MC but will also 
contribute to better overall disaster preparedness.

Command and control are fundamental principles of 
planning for managing major incidents [43]. In fact, the 
Hospital Incident Command System (HICS) can lead 
to a significant improvement in managing the response 
to major incidents and disasters [32]. It helps to ensure 
the continuity of health delivery services in emergency 
situations and can be used as a management system for 
organizing personnel, facilities, equipment, and com-
munications [44]. Therefore, establishing a standardized 
HICS will lead to regular and accurate organization of 
human resources and management tasks, the develop-
ment of unity of command, and the improvement of inci-
dent management in hospitals [44]. The level of hospital 
preparedness assessed in the present study was desirable 
in terms of command and control, which is consistent 

with some internal studies in Iran [9, 45]. The highest 
score for command and control was related to two hospi-
tals, A and L, located in the cities of Sanandaj and Saqez, 
respectively. Both of these hospitals are tertiary hospitals 
with the highest level of service delivery, and Sanandaj is 
the capital of the province [26], with Hospital A being the 
largest hospital in the province. Although many hospitals 
have established an HICS, attention to the factors that 
influence its success, efficiency, and qualitative aspects 
has been overlooked [46]. Therefore, having a response 
plan that is appropriate to the conditions and situation 
of each hospital [9, 47] and paying attention to allocat-
ing sufficient resources should be considered in the com-
mand-and-control domain [9].

To enhance coordination and provide vital information 
among the incident command teams, the use of advanced 
communication technologies is necessary [46]. Coordina-
tion plays a crucial role in improving the efficiency of the 
system in managing emergencies [46, 35]. In response to 
MCI, preparedness in the field of information and com-
munication is essential for communication between indi-
viduals and quick recall of staff [48]. It is crucial to have 
clear and effective communication channels between 
hospital staff, emergency services, external communica-
tions with EMS agencies and local health departments 
for coordination in response, patient distribution, updat-
ing the status of the incident, and other entities involved 
in the crisis response process [48]. Additionally, having 
a rapid system for staff recall and mobilization is neces-
sary for being present at the required locations. Hospitals 
can use various methods for internal communication and 
information dissemination among staff, including simul-
taneous use of public address systems, text messages, 
WhatsApp, and other social media. Moreover, radio 
communication can serve as a backup system in internal 
emergencies, so employee training for its use and com-
munication is essential [48]. As hospitals may lose their 
primary communication channels, which are mainly tele-
phone lines, during critical incidents [49], hospital man-
agers should consider that communication challenges 
must not be limited to a single hospital, but rather may 
extend to regional and national mobile services, leading 
to difficulties in communicating with other healthcare 
facilities, emergency medical services, and other entities 
and agencies involved in crisis management [49]. Hospi-
tals have used television and radio broadcasts to obtain 
information about the number and types of casualties 
in the incident, road conditions, and the status of other 
hospitals [50]. The hospital preparedness in this study 
was desirable in the domain of communication and infor-
mation system. Although this level has been evaluated 
as average in most domestic studies [9, 51]. Therefore, to 
be prepared in the field of communication and informa-
tion, all communication and information paths must be 
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considered and included in the plan for responding to 
MICs.

The preparedness level of the surveyed hospitals in 
terms of equipment and medical supplies was desirable, 
which was similar to other studies conducted domes-
tically [9, 34] and abroad [52, 53]. However, in a recent 
study conducted in Saudi Arabia on hospital prepared-
ness evaluation, this level was not desirable [54]. The 
highest score in the infrastructure, equipment, and medi-
cal supplies domain was related to one of the hospitals 
in Sanandaj city. In addition, analytical results indicated 
a significant positive correlation between hospital pre-
paredness for RTAs-MC and the number of active and 
approved hospital beds and hospital specialization in 
terms of infrastructure, equipment, and medical supplies. 
In fact, the hospital preparedness for RTAs-MC varies 
according to the hospital level [55, 33], and hospitals with 
higher levels of specialization that provide higher lev-
els of care have better equipment, medical supplies, and 
infrastructure [56]. Other studies have also mentioned 
reasons for HDP, especially preparedness for RTAs-MC, 
such as having infrastructure and medical equipment, 
such as hospital beds, or infrastructure such as suitable 
space and facilities for treatment and care of casualties [9, 
57]. The study emphasizes that hospitals with more beds 
and specialized services exhibit higher preparedness for 
road traffic accidents with mass casualties (RTAs-MC). 
This connection highlights the need to focus on hospi-
tal types and their capabilities in preparedness planning. 
Understanding that specialized hospitals with better 
resources play a crucial role in effective response, tar-
geted interventions can enhance overall hospital readi-
ness for RTAs-MC, ensuring they are well-equipped to 
handle such incidents.

Surge capacity refers to a hospital’s ability and 
resources to manage and provide services to a large num-
ber of patients and casualties in crisis situations [58], and 
it is one of the fundamental components for measuring 
HDP [59]. In a study conducted by Kaji et al. in hospitals 
in Los Angeles, it was reported that the surge capacity 
domain’s preparedness was severely limited [53]. How-
ever, the results of the present study also indicate desir-
able preparedness of hospitals in Kurdistan province in 
the surge capacity domain and a significant positive cor-
relation between this domain and the number of ambu-
lances and staff. The study results showed that only one 
hospital in Kurdistan province has a trauma center, and 
most hospitals in the province do not have emergency 
medicine specialists. Increasing hospital beds [59] and 
discharging low-risk patients [58] have been identified 
as key components of surge capacity. However, surge 
planning includes four essential elements (4 S): [1] staff, 
including medical and non-medical personnel; [2] stuff 
such as medical devices and ambulances; [3] structures 

or spaces that need to be modified as treatment areas or 
shelters; and [4] systems that refer to practical or mutual 
guidelines [60]. Therefore, to increase hospital prepared-
ness in surge capacity domain, it is necessary to plan and 
take necessary actions to increase the above-mentioned 
elements.

In the present study, the preparedness level of the 
investigated hospitals in terms of triage and medical ser-
vices was satisfactory (74.61). In contrast, in the study 
by Yousefian et al., this level was reported as average 
[9]. Triage is one of the key and effective principles for 
managing large-scale crises [29]. This principle provides 
the possibility of providing appropriate healthcare and 
ensuring survival for the injured in MCIs [61]. In fact, 
the high number of patients and limited resources dur-
ing these types of incidents indicate the importance and 
necessity of triage. Additionally, performing triage in 
such incidents requires trained and skilled staff, as well 
as sufficient equipment [48], and should be based on 
standard guidelines and protocols. The simplicity and 
non-complexity of triage increase the speed of work and 
help predict the injured or patient’s condition to the best 
level [29]. Therefore, improving hospital preparedness for 
RTAs-MC is dependent on having an appropriate plan 
for triage and providing medical services, as disruption 
in triage performance and patient classification can lead 
to waste of resources and numerous consequences for the 
injured or patients, which may even endanger their lives 
[61].

Similar to other studies, the present study reported 
the preparedness level of hospitals in terms of human 
resources as average [9, 47]. Furthermore, the analytical 
results of the study revealed a significant and positive 
relationship between human resources and overall hos-
pital preparedness for RTAs, as well as in the domains 
of command and control, capacity building, and spe-
cialist emergency medicine with infrastructure, equip-
ment, medical supplies, and human resources. Human 
resources play a crucial role in HDP [6, 9]. Having pro-
fessional, experienced, active, and up-to-date teams at 
the incident scene is one of the key aspects of ensuring 
the quality of service delivery and protecting healthcare 
facilities [7, 62]. On the other hand, hospital command 
and control based on the HICS, by providing services in 
the shortest possible time [13], preventing duplication 
of work [32], and regularly deploying human resources 
[44], enables individuals to take necessary responsibili-
ties within the specified timeframe [49]. This, ultimately 
leading to effective management of human resources and 
provision of sufficient and efficient human resources [32].

While weakness in collaboration and coordination has 
been identified as one of the major problems in hospi-
tal crisis management, and its consequences may even 
exceed the lack of resources [63, 64], the preparedness 
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level of hospitals in the area of collaboration and coordi-
nation in the present study was highly satisfactory (98.75) 
and obtained the highest score among the investigated 
domains in Kurdistan province. This finding is consis-
tent with the study by Yousefian et al., which reported 
high preparedness levels in this domain for some hospi-
tals in Iran (71.15) [9]. Creating a framework for coordi-
nation and communication between hospitals and other 
response organizations or authorities such as the police, 
Red Crescent, fire department, and coordinating with 
all hospital departments, pre-hospital emergency ser-
vices, and other relevant health system sectors are the 
principles of hospital disaster management that have a 
significant role in enhancing HDP. Therefore, it is rec-
ommended to establish a logical management structure 
using the HICS to improve hospitals’ preparedness in this 
area, in which communication equipment, collaboration 
methods, common language, communication lines, and 
reporting channels are specified and provided [46, 63, 
64].

The establishment and evaluation of safety and secu-
rity protocols for disasters and emergencies are crucial 
aspects of HDP, and it is essential to ensure that these 
protocols meet the required standards and undergo regu-
lar testing [52]. Patient and staff safety is critical for con-
tinued healthcare service delivery during emergencies 
[65] and responding effectively to MCIs [52]. However, 
large-scale disasters and emergencies can significantly 
reduce hospital safety due to increased demand for ser-
vices and their impact on hospital performance capacity 
[66]. Therefore, developing safety and security plans is a 
key component of hospital response plan [67]. The pres-
ent study found that hospitals in Kurdistan province had 
a desirable level of preparedness in terms of safety and 
security, which was higher than that reported in previ-
ous studies, but some domestic studies [51], including 
the study by Ardalan et al. in 2014 [11], and some inter-
national studies [52], have reported inadequate safety in 
investigated hospitals. Therefore, hospital preparedness 
in terms of safety and security should be prioritized and 
included in their preparedness and response plan, and 
staff awareness in this area should be increased through 
training programs.

In the present study, the lowest level of prepared-
ness was related to the domain of training and exercises 
(54.00), which was consistent with the study by Yousefian 
et al. in Iran [9]. However, a study in Lebanon showed 
that training courses and exercises were held in most 
of the investigated hospitals (95.8%) [68]. This finding 
indicates insufficient training and the lack of exercises 
or drills to respond to RTAs among hospital staff in the 
present study and similar studies in Iran, while improving 
hospital readiness to respond to such incidents requires 
planned exercises and drills [69] in coordination with 

other responsible organizations. These training courses 
and exercises should cover all procedures to enhance a 
quick and efficient response [68]. In addition, to improve 
the level of hospital preparedness, it is necessary to pro-
vide hospital preparedness program training to the tar-
geted staff, and planning for staff training should be part 
of the hospital response plan [70].

Limitations
Since this study was conducted in a number of hospitals 
in Kurdistan province, with specific topography and geo-
graphical location, the results cannot be generalized to 
other hospitals in Iran. Furthermore, the closeness of the 
study period to the COVID-19 crisis and the limitation 
of the measurement item with a response range of “Yes,” 
“Somewhat,” and “No” restricted the responses with more 
detailed answers to the questions. Therefore, it is recom-
mended that the study be repeated at different times or 
with the utilization of other measurement methods such 
as in-depth interviews, qualitative analysis and document 
review.

Conclusion
In conclusion, the study underscores the intricate nature 
of hospital preparedness for responding to Road Traf-
fic Accidents with Mass Casualties (RTAs-MC), which 
is shaped by diverse influencing factors. To effectively 
address the challenges posed by RTAs-MC, specific rec-
ommendations are paramount. Hospitals need to pri-
oritize investments in specialized infrastructure and 
medical equipment. The development of a comprehen-
sive hospital response plan must carefully consider fac-
tors such as the hospital’s level of specialty, economic, 
cultural, geographical, and topographic features of the 
hospital location.

Moreover, the establishment of the Hospital Incident 
Command System (HICS), along with communica-
tion channels, is crucial. Ensuring information transfer 
before a crisis occurs enhances the overall responsiveness 
of hospitals. Future-oriented planning should actively 
engage all hospital staff, collaborating with other health 
sector departments, organizations, and non-health sector 
agencies responsible for RTAs-MC response. Ongoing 
efforts, including exercises, drills, lessons learned from 
real crises, and targeted training courses, are essential 
components in building the knowledge, awareness, and 
skills of hospital staff.

By implementing these recommendations, hospitals 
can significantly enhance their preparedness for RTAs-
MC, contributing to a more resilient healthcare sys-
tem capable of effectively addressing and mitigating the 
impact of such incidents.”
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