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Introduction

n response to the rising prevalence of illnesses,

trauma, and cardiovascular conditions and the

universal entitlement to healthcare, encom-

passing pre-hospital emergency medical ser-

vices (EMS), the World Health Organization

(WHO) advocates for the incorporation of
EMS as an indispensable and vital constituent within the
healthcare framework [1]. EMS goes beyond traditional,
disease-focused areas to address a wide range of sudden
illnesses and injuries that have a significant impact on
mortality and disability, especially in economies with
limited to moderate financial resources. Accordingly,
providing prompt medical attention is an effective strat-
egy for reducing the global burden of disease [2]. Baron
Jean Laurie pioneered the arrangement and delivery of
emergency services during the German-Austrian con-
flict with France. Similarly, in Iran, the inception of these
services occurred after the tragic incident of the Meh-
rabad Airport roof collapse in 1978, resulting in multiple
casualties [3]. In all nations, EMS is regarded as the pri-
mary component for delivering health and treatment ser-
vices, and their definition is as follows: EMS constitutes
an all-encompassing system that addresses the medical
requirements of individuals who are injured or suffering
from acute and emergent illnesses, beyond the confines
of healthcare facilities, before and during their transi-
tion to a suitable medical facility [4]. The primary ob-
jective of the EMS system is to offer services that meet
consumers’ expectations, optimize time efficiency, and
fulfill the requirements of patients experiencing urgent
and critical circumstances within the shortest timeframe
possible while upholding safety standards [5]. In numer-
ous global regions, particularly in low and middle-in-
come nations, EMS infrastructure is less advanced, and
the effectiveness of the healthcare system falls short of
being satisfactory [6]. In Iran, despite notable advance-
ments in this domain, such as the expansion of bases,
the augmentation of ambulance fleets, the enhancement
of equipment quality, the enlargement of the workforce,
and the incorporation of air ambulances (helicopters),
motorized ambulances, and ambulance buses, a multi-
tude of issues and inadequacies persist [7]. In Iran, the
pre-hospital services association is linked to the medical
oversight hubs, the national emergency entity, and the
Ministry of Health and Medical Education. By dialing
115, individuals can access these services. Currently,
the national emergency agency holds the responsibility
for devising comprehensive strategies, directives, and
regulations about pre-hospital EMS [8]. The manage-
ment centers for accidents and medical emergencies at
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the provincial level in Iran are overseen and supported
by the respective provincial medical sciences universi-
ties. Nearly 80% to 85% of EMS in the country involves
the transportation of individuals with acute medical
conditions to healthcare facilities [9]. Pre-hospital emer-
gency services serve as the first point of contact in the
healthcare system for individuals experiencing acute and
emergency conditions. They have a crucial frontline role
in managing and responding to emergencies within the
healthcare system [4, 9]. The primary responsibility of
EMS is to oversee and regulate the care of patients fac-
ing acute and urgent circumstances. The efficient and
timely management of emergency cases by EMS plays a
vital role in reducing morbidity and mortality rates [10].
Consequently, during instances of accidents and internal
emergencies, these attentions commence at the patient’s
side, offering suitable medical treatment at the correct
location and moment, utilizing the accessible resourc-
es, and ultimately guiding the patient to the hospital’s
emergency department [8]. Estimates from 40 countries
indicate that emergency medical care can prevent 54%
to 90% of fatalities and reduce the burden of disease by
900 million to 2.5 billion disability-adjusted life years
in low- and middle-income countries [11]. The efficient
functioning of medical emergency centers in terms of
time is crucial for the management and control of emer-
gency patients and medical emergencies. This reduces
mortality and morbidity but also facilitates the burden on
hospitals during times of crisis, emphasizing the signifi-
cance of pre-hospital care. To enhance their capabilities
and effectively respond to urgent situations, emergency
medical centers must be cognizant of their performance
during critical scenarios. They must gather this valuable
information and use it as a foundation for improvement
and preparedness in handling acute situations. This study
is conducted considering the research conducted in this
area and recognizing the significance of time factors
within the pre-hospital emergency system. Neverthe-
less, despite the criticality of the matter, no prior inves-
tigations had been carried out in Qazvin Province, Iran.
Therefore, employing a qualitative approach, we identi-
fied the influential factors that enhance the performance
of pre-hospital emergency time indicators and proposed
solutions to ameliorate the situation.

Materials and Methods

The objective of the current research is to identify and
extract the key elements that contribute to enhancing the
performance of six time-based metrics endorsed within
pre-hospital emergency services. These metrics include
seconds delay time, response time, scene time, total run
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Table 1. Operational definitions of pre-hospital emergency time indicators

Row Time Index Operational Definition
1 Delay time The time interval between receiving an emergency call and dispatching an ambulance
2 Response time The time interval between receiving an emergency call and the arrival of an ambulance at the scene
3 Scene time The time interval between the ambulance arriving at the scene and leaving the scene of the accident
4 Total run time The sum of three time intervals response time, scene time, and transport time
. The time interval between leaving the place and the arrival of the ambulance to the emergency
5 Transport time
department
6 Round trip time The time interval between the dispatch of the ambulance from the base and its return to the base

time, transport time, and round trip time (the detailed ex-
planations of the indicators are in Table 1). Given that se-
lecting a qualitative methodology for research is suitable
when the intention is to explore a novel area using an ex-
ploratory technique or to approach it from an innovative
angle, this study utilizes a qualitative approach alongside
an analytical methodology to attain the objective of this
study. The content that has been recommended is also
integrated into the approach.

Study population

The key informants and experts in the field of pre-hos-
pital emergency, including the officials of the emergency
organization, academic staff members, technicians, and
specialist doctors residing in the emergency depart-
ments of educational and treatment centers formed the
research community. Furthermore, a purposive sampling
technique was employed. Additionally, considering that
qualitative studies do not adhere to a precise sample size
criterion, the sampling process in the current study per-
sisted until data saturation was achieved. The prerequi-
sites for study participation included having substantial
expertise and experience in pre-hospital emergency ser-
vices, relevant work history, as well as a notable interest
and motivation to partake in the research.

Data collection method

The instrument used for data collection was a semi-
structured interview guide. To craft this guide, insights
from educators and advisors, in addition to a review of
pertinent literature, were harnessed. This guide encom-
passed broad inquiries to elicit open-ended responses
(Figure 1). Upon receiving individuals’ consent, their
verbal contributions were recorded and notes were writ-
ten. Prior arrangements were made with the participants
before the interview sessions. After furnishing compre-
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hensive clarifications regarding the research objectives,
the interviews were exclusively carried out following the
acquisition of their informed agreement. Furthermore,
all audio and written records were stored anonymously,
and the identities of the interviewees were withheld in
the research findings.

Data management and analysis process

To dissect the qualitative data procured from the in-
terviews, the content analysis technique was employed.
This approach was executed through a sequence of three
phases, involving data condensation, data augmentation,
and categorization, along with subsequent analysis. Dur-
ing this phase, the initial step involved transcribing all
the interviews following attentive listening and thorough
examination. Subsequently, the researcher proceeded
with coding the statements and categorizing them. Ul-
timately, upon concluding this process, the outcome of
this research stage materialized as the identification of
dimensions and elements that impact the enhancement
of pre-hospital emergency time metrics. These aspects
were distilled into distinct themes through the analysis
of the interview responses.

Results

In pursuit of the research objective, 10 principal sourc-
es of information were engaged in the interview process.
Out of the interviewees, 9 individuals (90%) were male
and the remaining 1 individual (10%) was female. All
participants held at least a bachelor’s degree in terms of
educational attainment. A majority of the interviewees
occupied the role of foundational staff within the educa-
tional and medical establishments in Qazvin City, Iran
(Table 2).
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Table 2. Distribution of frequency of demographic variables of interviewees

Variables No. (%)

Female 1(10)

Gender
Male 9(90)
>30 8(80)

Age (y)
<30 2(20)
Masters 6(60)
Level of education Masters 1(10)
Above master’s degree 3(30)
Technician 3(30)
Academic staff 2(20)

Organizational position

Doctor 1(10)
Base employee 4(40)
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Initially, a comprehensive transcription of the inter-
views with prominent specialists was conducted, follow-
ing attentive listening and thorough assessment. Subse-
quently, the qualitative findings of the study are written.
The statements were elucidated and assigned codes, with
the outcomes being presented as 14 dimensions and 41
influential constituents contributing to the enhancement
of pre-hospital emergency time benchmarks (Table 3).

In the subsequent sections, discussions revolve around
the themes and sub-themes derived from the interviews.
A concise portrayal of their structure is provided, along
with references to significant phrases associated with
each aspect of the interviewees’ contributions.

Staff readiness

Every person interviewed shared the belief that the pre-
paredness of the personnel is among the key elements
contributing significantly to the enhancement of time
measures in pre-hospital emergencies. In other words,
the level of readiness exhibited by the on-duty personnel
for prompt responsiveness. The staft’s preparedness to
execute tasks entails various instances, such as when a
mission is communicated to the base, but a technician
is engaged in personal tasks, resulting in a delay for the
ambulance to depart from the base. Consequently, em-
ployees must be prepared and abstain from personal
tasks when they receive a mission. In this regard, experts
pointed to components such as Physical fitness of staff
Mental preparation of employees, and employees’ readi-
ness to work.

Regarding this case, the interviewee P-9 main-
tained the following opinion

“Compiling health records can be beneficial. For ex-
ample, a triage nurse in good physical and mental condi-
tion can manage the mission effectively, obtaining ac-
curate addresses, ensuring smooth mission transfers, and
facilitating clear communication between the technician
and the patient. A technician experiencing issues, such as
back pain or knee pain would face challenges in evacuat-
ing a patient from higher floors. Similarly, a technician
with psychological distress is at a disadvantage in es-
tablishing effective communication and comprehending
a patient’s pain and distress to provide adequate relief.
This underscores the significance of upholding both the
physical and mental well-being of the personnel”.
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Efficient manpower

Each participant shared the view that effective person-
nel play a role in influencing time metrics. When dis-
cussing the efficacy of the workforce, it implies their
capacity to competently manage tasks, possess educa-
tional proficiency alongside their skills and capabilities,
and exhibit a strong commitment to the organization’s
mission. In this dimension, the components, such as staff
skills, scientific knowledge and work experience of em-
ployees, and work commitment of employees to the or-
ganization have been mentioned.

Regarding this dimension, the participant P-3 stat-
ed the following opinion

“Enhancing time indicators in medical emergencies
relies on the effectiveness and dedication of human re-
sources, as every moment and second holds immense
value. The dedication of individuals plays a crucial role
in saving patients' lives. Technicians, with their exper-
tise, are the primary resource for assisting during critical
moments. The level of dedication within an individual
can be decisive in emergencies. Additionally, this com-
mitment is influenced by various factors, such as com-
pensation, salaries, benefits, and overall satisfaction with
the organization, which are management-related aspects.
It is believed that satisfied individuals are more likely to
perform their job proficiently”.

Additionally, in this regard, the participant P-10
maintained the following opinion

“Proficiency in interacting with callers or their com-
panions is a crucial skill in emergencies. In unique sce-
narios, these individuals may be restless, agitated, and
under significant stress, demanding the dispatch of an
ambulance without fully understanding the situation.
The triage operator attempts to engage them by asking
a series of questions; however, sometimes the caller be-
comes even more agitated and resorts to yelling. If the
triage operator lacks skills in stress and anger manage-
ment, as well as effective communication, the interaction
can be disrupted, leading to a prolonged process. This
elongation of time can be problematic considering the
need for time management. Therefore, it is imperative
to possess skills, such as anger management, stress man-
agement, effective communication, and academic profi-
ciency in handling such situations”.
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Table 3. Dimensions and influential components on pre-hospital emergency time indicators

Dimension Component Initial Code

The necessity of physical preparation of the technician
Physical fitness of staff The need for physical preparation of the triage operator
The necessity of physical preparation of dispatch and management staff
Mental preparation of triage staff
Mental preparation of employees Mental preparation of dispatch and management staff
Staff readiness Mental preparation of the technician
Attendance of personnel at work
Not doing personal work at the moment of receiving the mission
Employees’ readiness to work Not doing personal work at the moment of receiving the mission
Mobile phone availability
Wearing a uniform
Technician driving skills
Decision-making skills
Effective communication skills
Staff skills
The technician’s speed of action
Anger and stress management skills
Urban skills of employees
Efficient manpower Having scientific and academic literacy

St laes e and e Experience and related work experience

S G oS Having critical thinking

Having information in the field of work
Conscientiousness of employees

Work commitment of employees Employee accountability

Maintenance and proper use of the organization’s facilities by employ-
ees

Addressing the shortage of medical specialists

Providing the required man- Solving the shortage of technicians

power
Addressing the shortage of triage and dispatch personnel
Pre-service and in-service training of employees
Human resources Human resource performance . -
: Holding training courses for employees
management evaluation
Creating a balance between work and education
Workflow
Human resource planning Proportion between work shift and rest

Appropriate arrangement of native and non-native forces
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Dimension Component

Initial Code

Establishment facilities

Efficient ambulance fleet

Infrastructure and
organizational facilities

Proportion of the number of
bases to the population

Creating a suitable and low-stress
environment for the communica-
tion center

The 1% line of emergency
response

Radio communication system

Communication and

information technolo L
B Telephone communication

management
system
Internet communication system
Routing technologies
Make smart

Specialized application software

The presence of parking on the bases
Electronic parking door opening
The presence of shade in bases
Ambulance equipment
Technical health of ambulances
Decommissioning obsolete ambulances
Proportioning the number of ambulances to the target population
Proportioning the number of bases to the target population
Adaptation of the demographic coverage of the base
Adapting the number of bases to the mission
Insulation of telephone triage space
Insulation of dispatch and management space
No movement of different people with the communication center
Physical space for short-term recovery
Centralization of accountability 115
Increasing lines of response 115
Improving wireless network infrastructure
Equipped with a wireless walkie-talkie
Equipping the system with a satellite phone
Telecommunication and satellite antenna network infrastructure
Equipping the hotline telephone system
Proper coverage of telephone lines in remote areas
Using the Internet to communicate
Sending missions on the internet
Internet line coverage
Routing applications
Geographic geo-fencing
Installing GPS in ambulances
Asayar system
Time recording monitoring system

Telemedicine

227
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Dimension Component

Initial Code

Weather conditions

Traffic situation

Influential
environmental factors

Distance

The state of transportation routes

Patient cooperation

Patient-related factors

Clinical status

Security of the accident scene

Influential factors of

scene management Safety of the accident scene

The unsettled atmosphere at the
scene of the incident

Care protocols

Adherence to national
guidelines

Star protocols

Seasonal rains
The occurrence of storms and dust
The state of heat and cold of the air
Air pollution
People’s driving culture
Traffic culture
Opening the way for the ambulance to pass

The distance from the base to the accident site

The distance between the accident and the treatment center

Location of medical centers
Dilapidated roads and narrow streets
Asphalt or dirt road condition
Non-standard texture of streets and alleys
Cooperation of the patient or companions with 115
Conflict between the patient and the technician
Status of patient’s consent to transfer
Type of disease
Severity and severity of the disease
Signs and symptoms of the disease
Incidents caused by conflicts and quarrels
The technician’s life is in danger
The possibility of shooting at the scene of the incident
Conflict between companions and technicians
Accident on the highway
Accident in a half-finished building
Possibility of fire
The gathering of people at the scene of the accident
Stress and anxiety of companions
Pressuring the technician
Offline protocols for technicians
Chemical accident guidelines
Poisoning instructions
Application of code 247 instructions
Notification of telephone triage instructions

Deployment of code 724 instructions
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Dimension Component Initial Code

Vocabulary differences in each language
Cultural context Speaking tone
Dialect differences in each culture
How people deal with emergencies
Contextual factors Social context Attendance of people in emergencies
Understanding emergency conditions in accidents

People’s knowledge and awareness about how to contact 115

Knowmdg;i?edx?wareness People’s knowledge and awareness of how to address 115
Knowledge and awareness of people in giving clinical information to
115
Timely presence of other relief organizations such as police and fire
brigade

i presence of.supportlng Planning for traffic hours by the traffic organization

organizations
Determining the special route of the rescue vehicle in cooperation with

Inter-organizational
8 the road and urban development organization

coordination and
cooperation Coordination with the Red Crescent

The presence of partner organiza-

. Coordination with social emergency
tions

Use of military ambulances
Attention to the critical condition of the patient

Nearest treatment center To stabilize the patient’s condition

Replacement due to the long distance from the appropriate treatment
center

Effective features of The critical condition of the destination hospital
the destination treat-

ment center Crowding and overcrowding of

the treatment center Patient reception

The bed capacity of the treatment center

Choosing a treatment center according to the type, severity, and sever-
The most suitable treatment ity of the disease

center
The patient’s condition is stable

Blind people

The physically and mentally Dl

el poat e People with mobility disabilities

Mental retardation
Pregnant mothers
Feasibility of response
to vulnerable popula- Addicts
tion Temporary vulnerable population
Homeless people
People from remote areas
People with heart disease

Population with chronic diseases People involved in cancer patients

Diabetic people

I3lealthin
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Human resources management

The participants reached a consensus on this measure,
which essentially stands as one of the most effective
approaches to enhance pre-hospital emergency time
metrics. This consensus considers the shortage of per-
sonnel in connection with the realm of human resources
management, emphasizing the necessity for resource
provisioning and strategic human resources planning.
The interviewees mentioned various components, such
as providing the required manpower, human resource
performance evaluation, and human resource planning.

In terms of this issue, interviewee P-3 stated the
following opinion

“There is a shortage of personnel in various areas, in-
cluding the triage unit, dispatch, and the count of tech-
nicians and physicians. Some individuals are forced to
work consecutive shifts at the bases for two or three
days, resulting in a decline in overall effectiveness. This
decrease in work efficiency raises concerns about hu-
man resources. It is crucial to prioritize addressing this
issue and finding a viable solution to alleviate the strain
and ensure adequate staffing levels for optimal perfor-
mance”.

Also, in confirmation of this dimension, the par-
ticipant P-2 stated the following opinion

“We need to ensure that we allocate personnel in a
manner that avoids extended shifts while maintaining ef-
ficiency as a priority. Our approach should involve offer-
ing amenities and support that coincide with minimized
workloads for the staff, ultimately enabling us to deliver
optimal services and cater to the workforce effectively”.

Infrastructure and organizational facilities

The participants held the viewpoint that infrastructure
and organizational amenities constitute crucial elements
in enhancing pre-hospital emergency time metrics. This
is because even if resources are scarce, such as ambu-
lances or equipment, expecting significant improve-
ments in indicators would be unrealistic. They pointed
to components, such as establishment facilities, efficient
ambulance fleet, proportion of the number of bases to
the population, and creating a suitable and low-stress en-
vironment for the communication center, which can be
effective in improving these indicators.

Iilealthin
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In confirmation of this statement, interviewee P-1
mentioned the following opinion

“The classification pertains to the organization, system,
and arrangement. For instance, numerous bases lacked
a designated parking area for ambulances. Lately, there
are reports of new parking facilities being constructed;
however, the functionality of these parking entrances
becomes a concern, whether it is manual operation or
electronic mechanisms”.

Regarding the given aspect, the participant P-4
stated the following opinion

“Enhancing indicator performance involves a crucial
facet— the expansion of facilities. On the provincial level,
there is a distinct lack of bases, and numerous factors are
contingent upon this shortfall, stemming from a deficit
in the base development strategy. For instance, Qazvin
City (Iran) currently falls short of the latest population
standard, which dictates the need for one base per 20 000
residents. Abiding by this guideline, Qazvin City faces
a substantial shortage of around 10 to 12 bases, signifi-
cantly influencing the situation”.

Communication and information technology
management

The specialists thought that the configuration of the
emergency communication center holds substantial po-
tential for enhancing indicators, particularly the index
related to time delays. This setup should encompass
several tiers that can uphold ongoing connections in the
event of a failure in one layer. They pointed to compo-
nents, such as the first line of emergency response, radio
communication system, telephone communication sys-
tem, and the Internet communication system which can
be effective in improving the indicators.

In this case, the interviewee P-4 stated the follow-
ing opinion

“The integration of 115 response operators has con-
tributed to the enhancement of pre-hospital emergency
service efficiency. In the past, response times were more
extended, compounded by the absence of skilled person-
nel at the bases. Only individuals with diplomas were
available to assist, and this was especially problematic as
female staff could not be employed at road bases. More-
over, centralization has also played a role in ameliorating
time indicators”.
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Also, regarding this dimension, the interviewee
P-8 stated the following opinion

“The presence of multiple communication tiers is cru-
cial in both pre-hospital and hospital operations. This
includes landline, mobile phone, and internet communi-
cation. Enhancing wireless communication strengthens
various systems, such as phone networks, the Asayar
system, internet connectivity, and intranet capabilities.
The current use of communication layers in the pre-hos-
pital domain, including Asayar, internet, wireless, and
telephone, is deemed insufficient. Transitioning from the
internet platform to the intranet platform is the next step
to enhance security. Expanding communication layers
is essential to connect dispatch centers, bases, hospitals,
and centers, ensuring effective communication among
these entities”.

Smart automation

Specialists held the view that technology can play a
significant role in enhancing indicators, as time is criti-
cal in emergencies, and the application of technology
accelerates processes, thereby effectively contributing to
the improvement of time metrics. They pointed to com-
ponents, such as routing technologies and specialized
application software.

Regarding this dimension, the interviewee P-3
stated the following opinion

“At present, there exists a set of software that can
transmit the mission address location to ambulance
smartphones; however, our progress in this aspect is still
lacking. Current internet maps need to be advanced to
display the precise real-time position of the ambulance
while it is in transit. This involves software solutions and
GPS technology, which need to be operational in ambu-
lances”.

Additionally, in this case, the participant P-5 stat-
ed the following opinion

“Telemedicine was initially introduced into the emer-
gency system for online electrocardiography recording
and its primary function remains the same. Depending
on the capabilities of the monitoring device, telemedi-
cine enables remote monitoring of acute and critical pa-
tients during transit, including subjects with blood pres-
sure concerns. These devices are equipped with digital
features, such as pulse oximeters. While telemedicine
is incorporated into ambulance protocols, the current
capacity in Qazvin City does not allow for directly ob-
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taining online electrocardiography readings”. “Initially
introduced into the emergency system solely for online
electrocardiography recording, telemedicine’s primary
function remains consistent. Depending on the capabili-
ties of the monitoring device, it can facilitate the remote
monitoring of acute and critical patients during transit,
encompassing individuals with blood pressure concerns.
These devices are equipped with digital features includ-
ing pulse oximeters. While telemedicine is incorporated
into ambulance protocols, our current capacity in Qazvin
City does not extend to directly obtaining online electro-
cardiography readings”.

Influential environmental factors

Specialists held the belief that external environmental
factors beyond the organization play a crucial and im-
pactful role in time indicators. The participants pointed
to components, such as weather conditions, traffic situa-
tion, and distance and state of transportation routes.

The participant P-10 stated the following opinion

“One of the major challenges in Qazvin City is the traf-
fic behavior on the roads, especially during specific pe-
riods, such as school closures and afternoon shopping.
This constant issue makes navigating certain streets
difficult, especially for ambulances trying to reach a
location. Traffic patterns and people’s driving etiquette
have a significant impact on response time. Moreover,
the quality of the road surface in certain areas is crucial.
Sometimes, the bases are located at a distance from the
road, requiring the ambulance to find a parking spot be-
fore joining the main road. Unpaved roads, dirt tracks,
and obstacles like elevated structures also contribute to
longer travel distances. These factors collectively affect
emergency response time indicators”.

Patient-related factors

Nearly all the specialists concurred that a range of fac-
tors associated with the patient and their condition exert
an influence on time indicators. According to the inter-
viewees, this aspect holds notable sway over the time in-
dex about arriving at the scene, as well as the time index
related to any delays in providing information to the op-
erator for collaboration. However, it bears the most sub-
stantial impact on the index concerning the attendance
stage. They pointed to components, such as patient co-
operation and clinical status.
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Regarding this case, the interviewee P-1 men-
tioned the following opinion

“Consider this scenario, I am a technician, I have ar-
rived at the scene, managed the situation, evaluated the
patient’s condition, and completed all necessary tasks
swiftly. I am ready to move the patient since, as a human
technician, I can initiate patient transfer with appropriate
authorization. Nevertheless, this is where the human ele-
ment comes into play. Both the patient and individuals
around them can influence this step. Sometimes, even
the patients might resist or withhold permission for the
transfer. Cultural nuances might also come into play,
leading to debates. For instance, a patient might decline
to transfer to the hospital, stating that their spouse needs
to be informed first”.

Also, participant P-6 emphasized this dimension
in the following opinion

“The timeframe differs based on the patient’s clinical
state. For instance, in a critical situation, such as cardiac
arrest, we might need to administer cardiopulmonary re-
suscitation for as long as 45 min. Conversely, a patient
might have an issue necessitating treatment, such as
administering serum therapy to elevate blood pressure,
which could take around 20 min to observe improve-
ment and subsequently facilitate transfer. Alternatively,
if the patient has suffered trauma, a sequence of interven-
tions might be necessary. In certain instances, immediate
transfer might be imperative”.

Influential factors of stage management

According to specialists, the efficient handling of stag-
es by technicians plays a pivotal role in enhancing time
indicators. Every accident scene presents unique cir-
cumstances that need to be carefully considered, guiding
decisions and actions accordingly. They mentioned com-
ponents, such as security of the accident scene, safety of
the accident scene, and unsettled atmosphere at the scene
of the incident.

Regarding this case, the participant P-6 stated the
following opinion

“During altercations, especially incidents involving gun-
fire, it is crucial to secure the scene before a technician can
safely approach the patient. However, there is often a delay
of approximately 30 min before the police arrive at the lo-
cation to provide additional security. This delay extends the
overall process, taking around 30 to 40 min before the scene
is fully secured and the technician can attend to the patient”.
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In confirmation of this issue, the participant P-9
stated the following opinion

“Our colleagues often face challenges when respond-
ing to accidents due to the excessive influx of people at
the scene. This large gathering of individuals can hinder
proper scene management and the technician’s ability to
carry out effective triage. Triage involves quickly assess-
ing patients to determine their need for immediate atten-
tion or lower priority. The noisy and agitated behavior of
patients with lower priority (green category) can draw
more attention, diverting resources from those in criti-
cal condition. Additionally, the emotional impact of a
deceased patient tends to attract the crowd’s attention,
even though they may not have the necessary medical
knowledge to accurately assess the severity of patients’
conditions”.

Adherence to national guidelines

Every participant shared the perspective that national
guidelines play a crucial role in enhancing pre-hospital
emergency time indicators. These directives function as
a navigational guide, offering recommended steps to fol-
low in diverse scenarios. They mentioned various com-
ponents, such as care protocols and star protocols.

In this regard, the participant P-2 stated the fol-
lowing opinion

“Protocols are in place for both on-scene conditions
and telephone triage colleagues, and they diligently fol-
low these protocols. The instructions guide the appropri-
ate actions to take based on specific indicators. Similarly,
technician colleagues also follow a set of offline and on-
line protocols that dictate their actions upon arriving at
the scene. These protocols ensure a systematic approach
and consistent care throughout the process”.

Contextual factors

According to the experts in this study, delivering EMS
services is influenced by societal dynamics, cultural
norms, and related matters. These aspects, known as
contextual factors, play a pivotal role. This is because
people’s conduct is shaped within the framework of
society and culture. They mentioned components, such
as cultural context, social context, and knowledge and
awareness context.
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In this regard, the interviewee P-10 stated the fol-
lowing opinion

“The presence of a crowd at the accident site leads to
disorderliness, often instigated by companions or by-
standers. The technician’s efforts to carry out on-site as-
sessments can be hampered due to threats and coercion,
exerted through pressure tactics that compel rapid pa-
tient retrieval and departure. Individuals who lack medi-
cal knowledge tend to intervene, and their interference
can disrupt the technician’s tasks”.

In this case, the participant P-8 stated the follow-
ing opinion:

“An individual providing information as a patient of-
fers basic details, and public awareness significantly aids
the triage process by helping the triage assess whether
the case is an emergency warranting an ambulance dis-
patch. If the informant possesses a range of general in-
formation, they can provide more accurate guidance. It
could be beneficial for the emergency department to cre-
ate educational pamphlets, organize informative radio
programs, and other resources for the general public”.

Inter-organizational coordination and coopera-
tion

The majority of experts shared the viewpoint that the
effective enhancement of time indicators is influenced
by the coordination and collaboration among emergen-
cy-related organizations. They mentioned various com-
ponents, such as the presence of supporting organiza-
tions and the presence of partner organizations.

The participant P-5 stated the following opinion
in this regard:

“When discussing collaboration with the Ministry of
Roads and Urban Development, the focus shifts to roads
and highways. For instance, on highways, a technician
in an ambulance might find themselves in a traffic jam
for two kilometers due to an accident ahead. Then, the
question arises of how the ambulance can navigate this
situation effectively. Here, the involvement of the Min-
istry of Roads and Urban Development becomes crucial.
If designated lanes exclusive to emergency vehicles are
established, where no other vehicles are allowed to pass,
and stringent penalties are imposed for violations, the
ambulance can utilize these lanes to bypass traffic con-
gestion. This way, the ambulance can navigate through
traffic effectively, benefiting from the special lane privi-
leges”.
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Regarding this dimension, the interviewee P-7
stated the following opinion:

“Concerning the interactions between the emergency
organization and relevant entities, over the past three
years, we have engaged in multiple discussions with the
Red Crescent and the 123 hotline. In the realm of social
emergency-related organizations, there should ideally be
a comprehensive engagement, involving numerous enti-
ties. In some instances, the situation might not qualify
as a critical emergency but requires assistance from so-
cial emergency services. Here, coordination is essential.
In terms of collaboration with the Red Crescent, fortu-
nately, there have been no issues, and our efforts have
aligned seamlessly”.

Effective features of the destination treatment
center

The specialists held the view that the attributes of the
destination treatment facility, including proximity to the
accident site, alignment with the patient’s clinical state,
and the ability to accommodate the patient, contribute
significantly to the enhancement of time indicators.
They mentioned various components, such as the near-
est treatment center, crowding, and overcrowding of the
treatment center, and the most suitable treatment center.

Also, in this case, the participant P-1 stated the fol-
lowing opinion:

“The technician assesses the patient’s condition to deter-
mine the appropriate medical facility for comprehensive
treatment. While initial care and treatment are provided at
the scene, it is crucial to transport the patient to a special-
ized medical center for definitive treatment. For example,
a cardiac patient would be transferred to a heart center,
while a trauma case requires a trauma center. In cases
where the patient has a combination of injuries, such as
burns and trauma, the technician must identify the appro-
priate treatment center. The technician’s diagnosis is sig-
nificant, as well as considering the distance between the
accident site and the designated treatment center”.

Feasibility of response to vulnerable population

Certain specialists thought that implementing initia-
tives aimed at aiding the vulnerable population could
prove efficacious in enhancing time indicators and el-
evating the pre-hospital emergency services’ efficacy.
They mentioned components, such as physically and
mentally disabled and temporarily vulnerable popula-
tions with chronic diseases.



https://www.mrud.ir/en/
https://www.mrud.ir/en/
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About this subject, the interviewee P-10 main-
tained the following opinion:

“As someone actively involved in this field, I observe
that we often overlook the marginalized segments of our
society. It is important to clarify that when I mention mi-
norities, I am not referring to religious minorities. Rath-
er, | am addressing various marginalized groups within
society, including individuals with distinct disabilities,
like cognitive challenges or physical impairments. The
pressing question is how we can facilitate their access to
the emergency medical system and how we can ensure
that they can effectively engage with and benefit from
emergency services tailored to their specific needs”.

Discussion

In discussing the dimension of staff readiness, ensuring
the physical, mental, and psychological preparedness of
staff members is an essential and requisite characteristic
of this profession. Creating health records can serve as a
beneficial approach in this context. The physical and
mental well-being of employees significantly impacts
the performance of emergency services, spanning from
the initiation of a mission to its completion. Additionally,
the notion of employees’ preparedness for swift respons-
es pertains to their availability at their designated work-
stations and their readiness to accept and execute mis-
sions promptly. Supporting this dimension, the work of
Moradian et al. [12], and Bayrami et al. [13] substanti-
ates these ideas, aligning with the current research. Re-
garding the efficient manpower dimension, it signifies
that employees are proficient in managing their assigned
responsibilities, and this proficiency, coupled with their
skills, knowledge, quick decision-making, diligence, and
sense of accountability, enhances the effectiveness and
output of pre-hospital emergency operations. Within
EMS, the competence of the workforce plays a crucial
role in enhancing time-related performance metrics.
These metrics are associated with individual capabilities,
and the organization can enhance these capacities
through the implementation of training sessions and
hands-on exercises, such as simulations. This concept is
supported by the research conducted by Seyyednozadi et
al. [14], Khanke et al. [15], and Dadashzadeh et al. [16]
as referenced. Regarding the conceptual dimension of
human resources management, within the pre-hospital
emergency system, it is crucial to recruit and employ
personnel with both robust physical strength and mental
well-being. Subsequently, after recruitment, consistent
assessment of personnel performance by human resourc-
es management becomes imperative. Additionally, given
the demanding nature of emergency work, adherence to
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proper work and rest standards is essential, and to coun-
teract the attrition associated with emergency roles, a
rotation system, such as the 115 job rotation should be
implemented. This approach enhances the efficacy of
staff engagement, thereby contributing to the improve-
ment of time-related performance metrics in pre-hospital
emergency services. This perspective is reinforced by
Khanke et al.’s research [15], Yadollahi et al.’s study
[17], and Azami-Aghdash et al.’s investigation [7],
which all align with the concepts highlighted in the pres-
ent study. In elucidating the dimension related to infra-
structure and organizational facilities, the emergency
organization holds the responsibility of furnishing the
necessary infrastructure and amenities to enhance the ef-
ficiency of emergency services. This enhancement is a
pivotal factor in reducing the duration of critical indica-
tors. In this context, the availability of essential elements,
such as 115 ambulance stations with dedicated parking
spaces and emergency vehicles holds paramount impor-
tance. These vehicles play a critical role in swiftly trans-
porting emergency responders to accident scenes and
facilitating patient transfer to medical facilities. Ensuring
the technical soundness of these vehicles is imperative.
Furthermore, the physical workspace for employees
should also be appropriately designed. Support for this
perspective can be drawn from Moradian et al.’s study
[12] and Sabouri et al.’s research [18], both of which
align with the concepts presented in this study. Regard-
ing communication and information technology man-
agement, emergency 115 operates with diverse commu-
nication tiers, facilitating information exchange through
these levels. Employing contemporary and diverse com-
munication technologies consistently can safeguard the
organization’s information. In situations where one com-
munication layer experiences disruption, the subsequent
layer steps in seamlessly to ensure uninterrupted com-
munication. Consequently, the proficient management
of communication and information technology signifi-
cantly contributes to the enhancement of time-related
performance indicators. This view is corroborated by
Ahmadi Dashtiyan et al.’s research [5] and is also echoed
in Olave-Rojas et al.’s study [19] both aligning with the
concepts highlighted in the present study. Concerning
the make smart dimension, technology accelerates tasks
and the proliferation of intelligent devices holds the po-
tential to expedite operations. In the context of pre-hos-
pital emergency services, leveraging specialized soft-
ware, such as the Asayar system in place of traditional
paper-based systems, utilizing GPS for optimized rout-
ing, and incorporating smart tools, including telemedi-
cine can all contribute to enhancing time-related perfor-
mance metrics. This viewpoint is reinforced by the
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research conducted by Gaeeni et al. [20], which aligns
with Azami-Aghdash et al.’s study and Hajinabi et al.’s
investigation, both of which resonate with the themes
explored in the present study [7, 21]. In considering the
interpretation of the influential environmental factors di-
mension, external environmental elements encompass
influences on organizational performance that lie beyond
the organization’s jurisdiction. Consequently, devising
strategies and preparing to counteract these influences,
while simultaneously aligning the organization to them,
can assist in effectively addressing these external factors.
Such preparedness contributes to the efficacy of enhanc-
ing pre-hospital emergency indicators. This perspective
is supported by the research conducted by Ahmadi
Dashtiyan et al. [5], and Seyyednozadi et al. [ 14], both of
which substantiate the ideas explored in this study. Re-
garding the patient-related dimension, this factor exerts a
more substantial influence on the on-scene presence in-
dicator. The conduct of the patient’s companions and the
demeanor of the patient upon initial interaction with the
emergency staff can markedly affect the team’s morale
and efficacy. Supporting this viewpoint, Alrazeeni, et al.
[22], and Cui et al. [23] have addressed this facet, align-
ing with the current research. Continuing to discuss the
influential factors of scene management, when dealing
with an accident scene, an immediate and preliminary
evaluation of various aspects is vital. This includes cat-
egorizing the nature of the incident, assessing its scale,
estimating the extent of damage, and gauging the num-
ber of casualties. The insights gathered during this initial
phase contribute to gauging the urgency of the situation,
thereby impacting the time-related indicator for on-scene
presence. Each accident scene presents its unique cir-
cumstances, necessitating thorough consideration and
subsequent decision-making based on these specific
conditions. Regarding the facet of Adherence to national
guidelines, there exist prescribed protocols within pre-
hospital emergency services. These protocols function as
navigational tools in diverse scenarios, offering recom-
mended actions to be undertaken. Consequently, abiding
by these guidelines and implementing them can be im-
pactful in enhancing time-related performance indica-
tors. This perspective is corroborated by Alrazeeni et
al.’s research, which aligns with the themes of the pres-
ent study [22]. When discussing contextual factors, soci-
etal norms, cultural considerations, and matters linked to
people’s awareness of EMS play a significant role. Vari-
ous factors, such as the capacity to provide medical his-
tory and the propensity for cooperation with EMS are
instrumental in augmenting the effectiveness of pre-hos-
pital emergency services and related time-based bench-
marks. Khanke et al.’s study [15] and Seyyednozadi et
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al.’s research [14] lend support to these aspects and align
with the present study. The inter-organizational coordi-
nation and collaboration aspect pertains to the interac-
tion between various entities concerning EMS. These
entities can be categorized into two types as follows:
Those directly aligned with emergency response and
those providing auxiliary support to emergencies. When
effective coordination and cooperation are established
between emergency services and these organizations, it
can positively impact the enhancement of time-related
performance measures. Azami-Aghdash et al.’s study [7]
and Khanke et al.’s research underscore this dimension,
aligning with the themes addressed in the present study.
In the subsequent exploration of effective features of the
destination treatment center, when a patient is transferred
to a treatment center, there is often limited information
available about the conditions of that specific hospital.
Therefore, the selection of the appropriate hospital based
on the patient’s clinical condition and the hospital’s ca-
pacity becomes crucial for the patient’s acceptance and
effective care. The promptness of patient admission to
the treatment center is a significant factor, directly im-
pacting the reduction of time-related indicators. This di-
mension was also highlighted by Seyyednozadi et al.
[14] in their study, aligning with the themes addressed in
the present research. Regarding the practicality of Feasi-
bility of response to vulnerable populations, implement-
ing a dedicated program targeted at these groups can
significantly enhance both time-related indicators and
the overall efficacy of pre-hospital emergency services.

Conclusion

In this qualitative study, different dimensions, includ-
ing personnel readiness, organizational infrastructure,
patient-related factors, inter-organizational coordination,
receiving treatment facility attributes, and responsive-
ness to vulnerable populations have been examined and
analyzed. The findings indicate that diverse dimensions,
such as staff preparedness, communication technologies,
facilities, cultural and social variations, inter-organiza-
tional collaboration, attributes of the receiving treatment
center, and specialized programs for vulnerable com-
munities play significant roles in improving pre-hospital
emergency time indicators. Overall, the article under-
scores the importance of effective planning and manage-
ment across these diverse dimensions, which can lead to
notable enhancements in the performance and time indi-
cators of pre-hospital emergency services. It is important
to recognize that vulnerable populations vary across dif-
ferent contexts and domains. Consequently, it becomes
essential to identify diverse vulnerable groups and assess
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their specific requirements for emergency services. This
information serves as a basis for devising tailored strate-
gies that cater to the distinct needs of these groups, ulti-
mately ensuring their benefit from the provided services.

Future study suggestions

Given the significant impact of collaborative and sup-
portive organizations in joint initiatives, it is advisable to
organize joint programs, facilitate information exchange
meetings, and establish communication pathways to en-
hance coordination with these entities.

Enhancing the provision of education and training
courses for emergency personnel can lead to the aug-
mentation of their capabilities and skills, thereby con-
tributing to the enhancement of the emergency unit’s
performance.

Allocating resources to sophisticated communication
technologies like software solutions, visual communication
systems, and GPS mapping has the potential to enhance
real-time communication and boost operational efficiency.

Conducting further research and studies in critical do-
mains concerning performance and time aspects can lead
to sustained enhancements in the effectiveness of pre-
hospital emergency services.

Implementing targeted initiatives and efficient strate-
gies to address the requirements of susceptible commu-
nities can contribute to the enhancement of time and ef-
ficacy indicators in delivering emergency services.
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