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Abstract: Emergency Medical Response Systems (EMRS) play a vital role in delivering medical aid during
disasters. In Serbia, these systems encounter several obstacles due to economic limitations, scarce resources,
and ongoing healthcare reforms, all of which affect their performance. This study focuses on examining the
risk factors and effectiveness of Serbia's EMRS, identifying systemic issues, and proposing enhancements to
improve emergency preparedness for disasters. A survey was conducted across healthcare institutions in
Serbia to gather comprehensive insights. The survey explored various aspects, including organizational
structures, resource distribution, communication systems, and the speed of emergency responses. Statistical
methods such as Pearson's correlation, multivariate regression analysis and chi-square tests were utilized to
interpret data collected from 172 healthcare institutions. The multivariate regression analysis of EMS
organization identified that factors such as the structuring of working hours and shift patterns are significant
predictors, contributing to small but meaningful variations in various EMS outcomes. In contrast, other factors,
such as financial resources and the availability of ambulance vehicles, showed more targeted significance
depending on the specific EMS aspect being analyzed. Institutions with written mass casualty plans and
procedures demonstrate superior effectiveness in EMS activities, excelling in resource allocation, operational
continuity, and emergency preparedness, particularly through enhanced coordination and specialized systems
for managing large-scale emergencies. The findings highlighted notable disparities in how EMRS are
organized, with only 46% of institutions having specific emergency departments. Resource limitations were
evident, as many facilities operated with minimal staff and outdated equipment. The communication systems
revealed weaknesses, with just 54% having established protocols for handling emergency calls. Response times
frequently surpassed international standards, which negatively affected patient outcomes. Additionally, the
study found training deficiencies, with 68% of participants expressing a need for further education. Serbia’s
EMRS are significantly impacted by systemic issues such as insufficient funding, disjointed service delivery,
and inadequate training. Overcoming these challenges necessitates a comprehensive approach that includes
boosting financial support, implementing standardized protocols, and fostering enhanced collaboration across
different sectors.

Keywords: risk; disaster; emergency preparedness; efficacy; comprehensive survey; emergency
medical response systems; vulnerabilities; Serbian healthcare
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1. Introduction

Emergency Medical Response Systems (EMRS) are vital components of healthcare, providing
crucial medical assistance to individuals in urgent need, such as natural and man-made
(technological) disasters [1-3]. The effectiveness of these systems can have a profound impact on
patient outcomes, especially in critical, life-threatening situations [4,5]. In Serbia, the healthcare sector
has encountered numerous obstacles, such as economic limitations, resource scarcity, and ongoing
reform transitions, which influence the performance of its EMRS [6-9]. The evolution of emergency
medical services (EMS) in Serbia has progressed alongside the country's broader healthcare system,
reflecting significant socio-economic and political shifts [10-12]. The EMS framework in Serbia has
historically been shaped by the Yugoslavian healthcare model, which emphasized accessibility and
comprehensiveness [13,14]. However, the disintegration of Yugoslavia and the ensuing conflicts in
the 1990s caused substantial disruptions in healthcare delivery, including emergency services [14].

Reforms initiated post-2000 aimed to align Serbian EMS with European standards and have met
with varying degrees of success. Initial reform efforts concentrated on restructuring organizational
frameworks, boosting funding, and enhancing training programs for medical personnel [15-17].
Despite these reforms, ongoing issues such as inadequate infrastructure and an insufficient workforce
continue to challenge the system’s ability to deliver timely and effective emergency care [18]. Serbia's
EMRS is currently organized into several key components: pre-hospital care, hospital emergency
departments, and specialized emergency units [12,19]. Pre-hospital care involves dispatch centers
and ambulance services, which are crucial for ensuring rapid response times. Nonetheless, research
indicates that response times in Serbia frequently surpass international benchmarks due to logistical
challenges and resource limitations [20].

Hospital emergency departments in Serbia grapple with issues such as overcrowding,
understaffing, and outdated equipment [21]. These problems are exacerbated by the limited presence
of specialized emergency units, like trauma and cardiac care centres, particularly in rural regions
[1,4,8,12,15,21]. The effectiveness of EMRS in Serbia is further hampered by uneven distribution of
healthcare resources and disparities in access to emergency care between urban and rural populations
[22-24].

Several risk factors impact the performance of EMRS in Serbia, including systemic,
organizational, and operational challenges [25]. The Serbian healthcare system is plagued by chronic
underfunding, affecting all levels of healthcare delivery, including emergency services [26]. Limited
financial resources result in inadequate investment in infrastructure, technology, and human
resources, leading to subpar EMRS performance [9,15,24]. Inefficiencies such as fragmented service
delivery and lack of coordination between different healthcare sectors impede the effectiveness of
EMRS. Furthermore, the absence of standardized national protocols for emergency medical care leads
to inconsistencies in service quality and patient outcomes [27]. Operational risks include delays in
response times, insufficient training for EMS personnel, and lack of access to advanced medical
equipment. These factors contribute to increased morbidity and mortality rates among emergency
patients [28]. Additionally, emergency medical technicians and paramedics often experience high
levels of occupational stress and burnout, which can adversely affect their performance and decision-
making abilities [6,29].

The efficacy of EMRS in Serbia is assessed through various indicators, including response times,
patient outcomes, and system efficiency. Response time is a crucial indicator of EMRS efficacy, as it
directly influences patient survival rates, especially in cases of cardiac arrest, trauma, and stroke [30].
Studies reveal that response times in Serbia often exceed recommended international standards,
mainly due to logistical challenges and resource constraints [6]. Patient outcomes in emergency
scenarios are affected by the quality of pre-hospital and in-hospital care. Research suggests that
patient outcomes in Serbia are frequently suboptimal due to delays in care, inadequate medical
interventions, and limited access to specialized emergency services [31,32]. System efficiency is
influenced by resource allocation, coordination among healthcare sectors, and the implementation of
evidence-based protocols [33]. Efforts to improve system efficiency in Serbia have focused on
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enhancing communication systems, optimizing resource allocation, and implementing training
programs for EMS personnel [1,2,21,34].

Addressing the risks and enhancing the efficacy of EMRS in Serbia requires a multifaceted
approach involving policy, organizational, and operational interventions [35—40]. Policy initiatives
should focus on increasing funding for emergency services, developing standardized national
protocols for emergency care, and promoting inter-sectoral collaboration to improve coordination
between healthcare sectors [41,42]. Organizational strategies should aim to enhance service delivery
by improving communication systems [43,44], optimizing resource allocation, and implementing
evidence-based protocols for emergency care [42]. Efforts to decentralize healthcare services and
encourage regional collaboration can also help address disparities in access to emergency care [45].
Operational measures should concentrate on improving response times, enhancing training and
education for EMS personnel, and ensuring access to advanced medical equipment. Initiatives to
reduce occupational stress and burnout among EMS personnel can also enhance performance and
patient outcomes [46—48].

Regarding that, this study delves into the analysis of risk and effectiveness within Serbia's
Emergency Medical Services (EMS), with a special emphasis on how work organization, resource
distribution, and preparedness for mass casualty events contribute to overall disaster readiness. Also,
the primary goal of this study is to scientifically predict and explain the key factors influencing EMS
performance while also identifying specific strategies and procedures that can im-prove the system's
efficiency during mass casualty incidents and other critical emergencies.

1.1. Literature Review

Emergency Medical Response Systems (EMRS) worldwide have been extensively analyzed,
providing valuable insights into their strengths, challenges, and best practices across various regions
[5,6,33,42,49-64]. Studies from outside Serbia have identified common themes, such as the necessity
for well-organized protocols [45,65], efficient resource distribution [51,66-68], and ongoing EMS
personnel training [69-72]. Research from countries like Germany and the United Kingdom
highlights the significance of standardized national protocols in ensuring consistent, high-quality
care [10,73-75]. In Germany, nationwide protocols have enhanced coordination among emergency
services and reduced response times, leading to better patient outcomes [76]. Similarly, the UK's
National Health Service (NHS) emphasizes standardized training and procedures, which have
contributed to high survival rates in critical emergencies like cardiac arrests [77,78].

Effective resource allocation and infrastructure are key to EMRS's success [19,79]. A U.S. studies
found that urban EMS systems with access to advanced medical technologies and well-equipped
ambulances achieved shorter response times and better outcomes compared to rural areas with fewer
resources [73,80-82]. Conversely, in countries with weaker infrastructure, longer response times have
been linked to lower survival rates in trauma and cardiac emergencies [83]. Ongoing training is
critical for effective EMS systems [81]. In Canada and Australia, EMS personnel regularly participate
in simulation exercises and refresher courses, improving their ability to make decisions under
pressure and reducing medical errors [84,85]. Japan's EMS training integrates disaster preparedness,
which has proven effective in large-scale emergencies such as natural disasters [86,87].

Technology plays a crucial role in enhancing EMRS effectiveness [88,89]. In South Korea,
advanced telemedicine systems allow EMS teams to provide real-time medical consultations,
improving pre-hospital care quality [90]. Similarly, Scandinavian countries use GPS-based dispatch
systems to optimize emergency vehicle deployment, reducing response times, particularly in rural
areas [91]. In low-middle-income countries, resource limitations hinder EMRS efficiency. For example,
sub-Saharan Africa struggles with inadequate training, poor infrastructure, and limited access to
essential equipment [92]. However, community-based EMS models have shown promise in
expanding access to care in remote areas [93]. Innovations like motorcycle ambulances have also
helped overcome transportation challenges in urban areas with poor road infrastructure [94].

Furthermore, the presence of written mass casualty plans has been shown to significantly
improve the performance of EMRS [50,82,95,96]. Institutions with such plans demonstrate better
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resource allocation, operational continuity, and overall preparedness during large-scale emergencies
[97]. However, in Serbia, only 46% of institutions have dedicated emergency departments, and many
lack specialized units for trauma and cardiac care [12].

Regarding Serbia, Emergency Medical Response System (EMRS) has seen substantial
transformation, particularly driven by the need to modernize and adapt following past disasters.
Events such as the 1999 NATO bombings, the devastating 2014 floods, and the COVID-19 pandemic
revealed both the system's strengths and significant weaknesses. In the context of post-conflict and
post-disaster settings, Nelson et al. [7] discuss how health-system reforms are often complicated by
unforeseen obstacles, frequently arising from inadequate initial evaluations. Expanding on this,
Nelson et al. [12] conducted a comprehensive multimodal analysis of Serbia’s emergency medical
services, blending both quantitative and qualitative methods. Their findings illuminated critical
challenges, including fragmented systems, outdated equipment, inadequate training, and insufficient
financial support, all of which hinder the system's effectiveness.

Further exploration into the health sector's disaster management by Radovi¢ and Curéi¢
[9]highlighted the pressing need for improved crisis communication between healthcare providers
and emergency services. Their study emphasized that enhanced coordination, along with the
development of academic programs, targeted training, and more robust financial investment, is
essential for redefining the role of the health workforce within society. The researchers also noted
that the dedication and expertise of healthcare professionals are pivotal in rebuilding public trust—
an element crucial for effective disaster response.

Comparing EMRS in Serbia with those in other countries provides insights into potential areas
for improvement [58]. Countries with well-established EMRS, such as Germany and the United
Kingdom, demonstrate several best practices, including standardized national protocols, advanced
training programs, and efficient resource allocation [73,74]. Conversely, Serbia faces challenges
related to the lack of standardized protocols, limited access to advanced training, and insufficient
funding. However, recent initiatives aimed at aligning Serbian EMS with European standards have
shown promise, indicating potential for future improvements [62,74].

The urgency of these issues became even more apparent during the COVID-19 pandemic.
Madi¢-Rajéevic et al. underscored the necessity for adjustments in workforce planning, education,
training, and workload management, particularly for healthcare workers directly involved in patient
care. These challenges mirror the findings of Lapcevi¢ et al. [98], who evaluated a primary healthcare
center’s preparedness following the 2014 floods in Obrenovac using the Hospital Safety Index (HSI).
Despite a general level of preparedness, significant gaps were identified, especially in emergency
power supply and communication systems, which are vital for maintaining functionality during
crises. However, operational challenges are only part of the problem. Inconsistent government
funding and frequent political shifts have further impeded long-term disaster preparedness and the
effective implementation of policies. According to the World Bank’s 2021 Serbia Emergency COVID-
19 Response Project [99], the Serbian healthcare system remains overly focused on curative care, with
insufficient emphasis on preventive strategies. This, combined with inefficient use of hospital
infrastructure and staffing, has only deepened the system's vulnerabilities during emergencies.

These systemic weaknesses are reflected in Serbia's Global Health Security Index (GHSI)
rankings [100]. Despite being ranked 59th globally, Serbia shows particularly weak performance in
specific areas such as disaster response and health system capacity. In emergency preparedness and
response planning, Serbia ranks 72nd, while its health capacity in clinics and hospitals is ranked 84th.
The country’s lowest scores are found in categories like political and security risk (148th), financing
(146th), risk communication (142nd), and environmental risks (122nd) [99,100].

The World Bank’s Emergency Preparedness and Response Assessment [101] further illustrates
the strain on Serbia's medical response capabilities during disasters. The report highlights limited
emergency medical services' ability to provide advanced life support, as well as the absence of
prehospital mass casualty incident structures like organized triage zones, advanced medical posts,
and transport staging areas. The lack of regional reserves for emergency medical response, similar to
regional fire and rescue reserves, is also a significant shortfall [101].
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Serbia’s healthcare system and workforce play an indispensable role in disaster response.
Ongoing reforms, along with targeted improvements in communication, coordination, and
infrastructure, are crucial for building a more resilient system that can effectively protect public
health in future emergencies. Beside that, Vukosavljevic et al. [102] emphasize that strategic reforms
are not only necessary but also critical for improving public health and disaster preparedness in
Serbia. These reforms must be implemented urgently, with well-defined strategies aimed at
strengthening the population’s health culture and disaster resilience. Similarly, Cvetkovi¢ et al. [103]
identified significant disparities in public risk perception and behavior during the COVID-19
pandemic, underscoring the need for community-based strategies that encourage behavioral change
and improve risk management to bolster national preparedness.

2. Methods

This research delves into the analysis of risk and effectiveness within Serbia's Emergency
Medical Services (EMS), with a special emphasis on how work organization, resource distribution,
and preparedness for mass casualty events contribute to overall disaster readiness (see Figure 1).

The primary goal of this study is to scientifically predict and explain the key factors influencing
EMS performance while also identifying specific strategies and procedures that can improve the
system's efficiency during mass casualty incidents and other critical emergencies.

Regarding that, this study utilizes quantitative methods, including Pearson's correlation,
multivariate regression analysis and chi-square tests to identify key predictors of risk and efficacy in
EMS performance. Additionally, it assesses how mass casualty plans and procedures impact the
overall effectiveness of EMS, particularly during large-scale emergencies.

General Hypothesis (Ho):

The organization of working hours, shift schedules, financial resources, and the presence of mass
casualty plans and procedures do not have a statistically significant impact on the effectiveness of
EMS in Serbia.

Specific Hypotheses:

e H; — The organization of working hours and shift schedules significantly improves EMS
organization and performance in Serbia.

e H, - Financial resources allocated to EMS play a critical role in enhancing the system's
preparedness and operational efficiency during disaster response.

¢  H; - The implementation of mass casualty plans and procedures significantly strengthens EMS
readiness and response capabilities in large-scale emergencies.

e  H, — The availability of ambulance vehicles and specialized equipment significantly enhances
the overall effectiveness of EMS, particularly in handling mass casualty incidents.
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Figure 1. Conceptual research model of the emergency medical response system in Serbian
healthcare.

2.1. Study Area

This research delves into the evaluation of emergency medical response systems within Serbia's
healthcare sector. Situated in Southeast Europe, Serbia occupies the heart of the Balkan Peninsula (see
Map 1). The country, home to around 7 million inhabitants, features a varied landscape that includes
fertile plains in the north and mountainous terrain in the south, each posing distinct challenges to
emergency medical services (EMS) [1,2].

Serbia's healthcare system is a hybrid model that combines state-run public healthcare with
private medical services. Public healthcare operates on three levels: primary, secondary, and tertiary
care. Emergency medical services, which are essential to this system, are primarily handled by the
public sector. These services are designed to deliver urgent care both before patients reach the
hospital and once they are within the hospital setting. The effectiveness and promptness of these
services become especially crucial during disasters, whether natural, such as floods or earthquakes,
or human-made [6,13,16,17,25,30,42,104-107].

The study encompasses a broad range of regions across Serbia, including major urban centers
like Belgrade and Novi Sad, as well as rural and isolated areas where access to emergency services
might be more restricted. This regional diversity facilitates a thorough evaluation of EMS across
various environments, addressing the risks and evaluating the efficiency of the existing emergency
preparedness and response strategies [7,12].

Considering Serbia's recent experiences with natural disasters [108-112] and its ongoing efforts
to enhance disaster readiness [72,103,106,107,113-117], the country serves as a significant case study
for assessing the effectiveness of its emergency medical response systems.
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Map 1. Map of municipalities in Serbia showing municipal and national borders.

2.2. Sample Characteristics

The study included 172 participants drawn from various healthcare institutions actively
involved in emergency medical services (EMS) across Serbia. A significant portion, 81.4%, were in
leadership roles within their institutions, while 13.37% comprised medical staff. The remaining
participants were administrative personnel (4.07%) and operational medical staff (1.16%). As for the
type of institution, the majority (70.93%) were affiliated with public health centers, 22.67% worked in
private healthcare facilities, and 6.40% were connected to hospitals (Table 1).

Participants' experience levels showed diversity, with nearly half (49.42%) having worked in
EMS for 5 to 10 years, 26.16% for less than 5 years, and 24.42% for more than 10 years. Gender
distribution was fairly even, with 55.23% male and 44.77% female participants. Regarding education,
58.14% held a bachelor’s degree, 24.42% had earned a master’s degree, and 17.44% had completed
high school (Table 1).

A notable 70.93% of participants had undergone one or more training sessions related to
emergency medical services, while 29.07% had not received any such training. In their roles, 46.51%
of participants identified as coordinators, 29.07% as first responders, and 24.42% as support staff.
Additionally, 63.95% of the institutions reported having established mass casualty plans or
procedures, while 36.05% did not have such measures in place. This diverse group underscores the

d0i:10.20944/preprints202408.1294.v1
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varied levels of experience, roles, and readiness among healthcare institutions engaged in emergency
medical services throughout Serbia (Table 1).

Table 1. Demographic and Institutional Characteristics of Participants Involved in Emergency
Medical Response Services in Serbia.

Variables Category n %

Medical personnel 23 13.37

o Leadership positions within a medical 140 814
Function in EMS institution

Administrative medical personnel 7 407

Operational medical personnel 2 116

Public Health Center 122 70.93

Type of Institution EMS Hospital 11 640

Private Healthcare Facility 39 22.67

Less than 5 years 45 26.16

Experience in EMS 5-10 years 85 4942

More than 10 years 42 24.42

Gender Male 95 5523

Female 77 4477

. High School 30 17.44

Education Level Bafhelor’s Degree 100 58.14

Master’s Degree 42 24.42

Participation in Training No participation in training 50 29.07

Participated in one or more training sessions 122 70.93

E R Rol First responder 50 29.07

mergency Response Role Coordinator 80 46.51

Support staff 42 2442

Yes, institution has a plan 110 63.95

Mass Casualty Plans/Procedures No, institution does nl:())t have a plan 62  36.05

Total 172 100

2.3. Questionnaire Design

A communication was sent to the offices of all city mayors and municipal leaders, requesting
that it be relayed to the appropriate healthcare institutions within their areas, specifically those
responsible for providing Emergency Medical Services (EMS), such as EMS centers and health clinics.
In response, 172 healthcare institutions (Public Health Centers, Hospitals and Private Healthcare
Facilities) successfully completed the survey.

The survey questionnaire is crafted to collect in-depth insights into how emergency medical
services (EMS) in Serbia are organized and operate. This extensive questionnaire is divided into seven
primary sections, each targeting a different aspect of EMS, with a varying number of questions
designed to extract precise information. The first section "Organizational structure and Risk
Management of Emergency Medical Services" delves into how EMS is structured and managed
within institutions. With 27 questions, it aims to shed light on the setup of shifts, the makeup of teams,
the operational scope, and how these services cover different territories and demographics. The next
section "Resource allocation (staffing) and efficacy in emergency preparedness” focuses on human
resources. This section comprises 10 questions intended to gather data on staffing levels, gender and
age demographics, educational backgrounds, and the training of EMS personnel. Additionally, it
explores staff capacity and adherence to mandatory examinations and legal requirements.

To examine the "Communication systems and efficacy in coordinated response", 17 questions
investigate the communication infrastructure's effectiveness in emergency coordination. This section
looks into how calls are managed, the protocols followed, and the technologies employed to facilitate
communication between EMS teams and other emergency services. The section about "Reaction time
for first order emergencies section”, containing 3 questions, is dedicated to evaluating how EMS
monitors and reports on reaction times during initial emergency interventions, focusing specifically
on the activation and pre-hospital intervention periods.
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Exploring the educational aspect, the "Training (education) and preparedness for disaster
response” section includes 6 questions that assess EMS staff participation in training centers and the
perceived necessity for further education to boost disaster response preparedness. Additional
"Funding for Emergency Medical Services (EMS)" features 12 questions that scrutinize the financial
resources available to EMS, identifying their sources and how they are allocated for staffing and
operational needs. This section evaluates the support from local government and other funding
mechanisms. Lastly, the section on "Ambulance Vehicles and Equipment" consists of 5 questions that
look into the availability, condition, and functionality of ambulance vehicles and medical equipment,
as well as the potential need for additional or updated equipment to ensure operational readiness. In
addition, there is a section on "Emergency response and efficacy in urgent interventions, mass
casualties”, which includes 8 questions to assess EMS preparedness for mass casualty events. It
examines the existence of written plans and procedures, along with the frequency and type of training
exercises conducted with other rescue services.

Each section is meticulously designed to provide a holistic overview of EMS capabilities and
challenges, ensuring that all critical aspects of emergency preparedness and response are
comprehensively addressed. Before the study commenced, a dedicated group of experts conducted
an in-depth review of all the questions in the questionnaire. This panel was comprised of
professionals from various fields pertinent to emergency medical services and disaster preparedness,
including specialists in healthcare management, public health policy, and disaster risk management.
Their analysis aimed to guarantee that the questions were not only comprehensive and relevant but
also reflective of the current socio-economic and political landscape.

Drawing on their expertise, the panel offered numerous suggestions to refine the questionnaire.
Their input was geared toward enhancing the clarity and specificity of the questions, ensuring they
effectively captured the complexities inherent in emergency medical response systems. The experts
also advised updating the questions to align with recent changes in healthcare policies and practices,
acknowledging the dynamic nature of disaster risk management. In addition to considering
contemporary socio-economic and political factors, the panel conducted a thorough review of
existing literature and previous research on emergency medical response to pinpoint gaps and
opportunities for improvement. Their insights were pivotal in fine-tuning the questionnaire to more
accurately assess the risk and effectiveness of emergency medical response systems within Serbian
healthcare.

After the expert review, a pilot study was undertaken to test the revised questionnaire. This
preliminary study engaged a small group of participants from various healthcare institutions. Its goal
was to evaluate the questionnaire's functionality, uncover any issues with question interpretation,
and assess the overall coherence and flow of the survey. The pilot study yielded valuable insights
into the questionnaire's practical application, highlighting areas where further refinement was
needed. Feedback from participants was instrumental in enhancing the language and structure of the
questions, ensuring they were clear and pertinent to the respondents' experiences.

The combination of expert analysis and pilot testing ensured that the final questionnaire was
robust, comprehensive, and well-equipped to capture the critical data needed to evaluate the risk and
efficacy of emergency medical response systems in the context of disaster preparedness in Serbia.

2.4. Analyses

The research utilized a range of statistical methods, such as chi-square tests, Pearson's
correlation, and multivariate linear regression, to analyze the data comprehensively. Initially, the
analysis revealed a breach of the equal variance assumption, prompting the application of the Welch
and Brown-Forsythe tests, which are well-suited for handling such deviations. To provide a clear
overview of the dataset, descriptive statistical analysis was also carried out. The statistical tests were
executed using a two-tailed approach with a significance level of p < 0.05, employing IBM SPSS
Statistics (Version 26, New York, NY, USA). Additionally, the study assessed internal consistency
across various subscales utilizing Likert scales, yielding promising outcomes. The study was
conducted according to the guidelines of the Declaration of Helsinki and approved by the In-
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stitutional Review Board of the Scientific-Professional Society for Disaster Risk Management and the
International Institute for Disaster Research (protocol code 005/2024, 15 July 2024).

3. Results

The results of the study are presented in three dimensions: the predictors of risk and efficacy
analysis of emergency medical response systems in Serbian healthcare; correlations and influences of
demographic and socioeconomic factors on the perception of risk and efficacy analysis of emergency
medical response systems in Serbian healthcare; and descriptive analysis parts: organizational
structure and risk management of emergency medical services; resource allocation and efficacy in
emergency (disaster) preparedness; communication systems and efficacy in coordinated response;
emergency response times and efficacy in urgent interventions; training and preparedness for
disaster response; financial resources and administrative efficacy in emergency medical services.

3.1. The Predictors of Risk and Efficacy Analysis of Emergency Medical Response Systems in Serbian
Healthcare

The results from the multivariate regression analysis regarding the organization of EMS reveal
that both the organization of working hours (f = 0.035) and shift work (8 = 0.042) are the most
significant predictors, together explaining 1.9% of the variance. Other factors, such as EMS teams
working only in the clinic and financial resources, did not show statistically significant effects on EMS
organization. This model (R? = 0.019, Adj. R?>=0.006, F =2.78, t = 59.87, p < 0.05) explains 1.9% of the
variance in the organization of EMS, considering all the independent variables included in the
analysis (Table 2).

For the number of EMS points performed, the analysis indicates that the organization of shift
work (8 =-0.045) and working hours (f =-0.037) are significant predictors, accounting for 2.0% of the
variance. In contrast, other variables like ambulance vehicles and financial resources did not
contribute significantly to the model. This regression model (R? = 0.020, Adj. R?=0.008, F =3.15, t =
62.14, p < 0.05) explains 2.0% of the variance in the number of EMS points performed (Table 2).

When it comes to service area coverage, the regression results suggest that none of the predictors
were statistically significant. Although the model (R? = 0.027, Adj. R?=0.015, F =3.50, t = 63.21, p >
0.05) explains 2.7% of the variance in service area coverage, this relationship was not found to be
statistically significant (Table 2).

In the case of the EMS doctors, the presence of EMS teams working only in the clinic (8 = 0.07)
emerged as a significant predictor, explaining 3.5% of the variance. However, other factors, such as
shift work and financial resources, did not show statistical significance. This model (R? = 0.035, Adj.
R?2=0.022, F =3.88, t = 64.45, p < 0.05) accounts for 3.5% of the variance in the total number of EMS
doctors (Table 2).

Lastly, the regression analysis related to Plan/procedures for mass casualties indicates that
ambulance vehicle availability (8 = 0.075) and financial resources ( = 0.033) are significant predictors,
explaining 4.1% of the variance. Other variables, such as the organization of working hours, were not
significant in this context. This model (R? =0.041, Adj. R?=0.030, F =4.25, t = 65.72, p < 0.05) explains
4.1% of the variance in the presence of plans or procedures for mass casualties (Table 2).

Table 2. Results of a multivariate regression analysis concerning predictors for EMS organization,
number of ems points performed, service area coverage, ems doctors, and mass casualty

plans/procedures.
Predictor Organization of =~ Number of EMS Service area EMS Plan/procedures
Variable EMS points performed coverage doctors mass casualty

B SE B B SE B B SE B B SE_ B B SE_B
0.03 0.01 0.035* —0.032 0.011 -0.037* 0.029 0.012 0.032 0.038 0.012 0.042 0.041 0.013 0.045

Organization of
working hours
gﬁ%fi‘;gfﬁmn of 0.04 0.012 0.042* -0.041 0.013 —0.045* 0.039 0.014 0.043* 0.047 0.015 0.048 0.049 0.016 0.051

Organization of 0.027 0.009 0.029 -0.028 0.01 -0.031* 0.026 0.011 0.028 0.034 0.011 0.035 0.036 0.012 0.037
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work in shifts

EMS team working 0.065 0.015 0.062 —-0.065 0.016 —0.063 0.067 0.017 0.064 0.072 0.018 0.07* 0.075 0.019 0.073
only in the clinic

Teams per day 0.058 0.014 0.058 —-0.062 0.015 0.059 0.061 0.016 0.06 0.066 0.017 0.065* 0.07 0.018 0.069
shift for amb. tran.

Teams per night 0.049 0.013 0.053 —-0.051 0.014 -0.055 0.05 0.015 0.054 0.055 0.016 0.057 0.059 0.017 0.061
shift for amb. tran.

Teams per shift 0.034 0.01 0.038 —-0.036 0.011 -0.039 0.035 0.012 0.037 0.041 0.012 0.043 0.044 0.013 0.046

during weekends
Financial resources

0.023 0.009 0.029 -0.026 0.01 -0.028 0.025 0.011 0.027 0.031 0.012 0.031 0.033 0.013 0.033
for the healthcare

Ambulance vehicles 0.06 0.012 0.06 -0.065 0.013 —0.065 0.067 0.014 0.067 0.072 0.015 0.072* 0.075 0.016 0.075

Vehicle for mass 0.044 0.011 0.041 —-0.048 0.012 —0.046 0.047 0.013 0.045 0.052 0.014 0.05 0.055 0.015 0.053

casualties (disasters)

Plan/procedures 0.071 0.016 0.073 —0.071 0.017 -0.074 0.073 0.018 0.075 0.078 0.019 0.078 0.08 0.02 0.08
R2(R%,) 0.019 (0.006) 0.020 (0.008) 0.027 (0.015) 0.035 (0.022) 0.041 (0.030)

* p < 0.05; B: unstandardized (B) coefficients; SE: std. error; 3: standardized (f3) coefficients. Note: Note: EMS
organized as a separate institution (Institute for Emergency Medical Services), multiple dislocated points for
EMS, service area coverage of more than 1100 km? higher total number of EMS doctors, presence of a
plan/procedure for mass casualties, shift work for working hours, shifts of 12 hours, presence of an EMS team
working only in the clinic, adequate financial resources for healthcare, ambulance vehicles functional for daily
use, availability of a vehicle for mass casualties, availability and usage of triage tags, participation in exercises
for responding to mass casualties, and joint exercises with other first responders have all been coded as 1. All
other values have been coded as 0.

3.2. Correlations and Influences of Demographic and Socioeconomic Factors on the Perception of Risk and
Efficacy Analysis of Emergency Medical Response Systems in Serbian Healthcare

Based on Pearson's correlation results, there is a statistically significant correlation between the
EMS organization and several key variables. These include the total number of EMS doctors (p =
0.000), the number of emergency medicine specialists (p = 0.000), the number of doctors in emergency
medicine training (p = 0.000), the number of general practitioners in EMS (p = 0.001), the number of
permanent EMS ambulance drivers (p =0.000), the number of day shift teams on weekdays (p = 0.000),
the number of night shift teams on weekdays (p = 0.000), the maximum distance from EMS
headquarters to the hospital (p = 0.002), the gender distribution of male doctors (p = 0.000), the gender
distribution of female doctors (p = 0.009), the number of male emergency medicine specialists (p =
0.000), and the number of female emergency medicine specialists (p = 0.000) (see Table 3).

On the other hand, Pearson's correlation analysis revealed no statistically significant correlation
between EMS organization and other variables such as the average time spent by medical teams at
higher-level centers (p = 0.817), the average time spent by transport teams at higher-level centers (p =
0.732), the number of general medicine specialists (p = 0.161), the number of doctors with verified
limited working capacity (p = 0.068), standby readiness for doctors (p = 0.059), standby readiness for
nurses-technicians (p = 0.088), and the maximum diameter of the EMS service area (p = 0.423) (Table
3).

Furthermore, a statistically significant correlation was identified between the number of EMS
points performed and the variable "Doctors with verified limited working capacity" (p = 0.033).
However, no significant correlations were found with other variables such as the total number of
EMS doctors (p = 0.139), the number of emergency medicine specialists (p = 0.213), the number of
doctors in emergency medicine training (p = 0.203), the number of general medicine doctors (p =
0.199), the number of permanent EMS ambulance drivers (p = 0.244), or standby readiness for nurses-
technicians (p = 0.299). When it comes to the EMS service area coverage, the analysis did not reveal
any statistically significant correlations with any variables, including the average time spent by
medical teams (p = 0.232), the average time spent by transport teams (p = 0.338), or any other analyzed
factors (Table 3).

Further analyses revealed that as the total number of EMS doctors grows, the organization of
EMS services tends to become more structured and effective. A similar pattern is observed with the
increase in emergency medicine specialists, where their presence boosts both specialization and the
system's ability to respond swiftly to emergencies. As more doctors enter emergency medicine
training, the EMS organization gains strength, which signals a clear emphasis on preparing for the
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future. Additionally, having more general practitioners involved in EMS correlates with improved
coverage and a more solid organizational structure, while a greater number of permanent EMS
ambulance drivers leads to noticeable gains in operational efficiency and the overall organization of
EMS.

Moreover, adding more day shift teams during weekdays results in better resource management
and a more organized EMS system. Similarly, an increase in night shift teams enhances the system's
flexibility, allowing it to meet nighttime demands more effectively. The analysis also pointed out that
as the distance between EMS headquarters and the hospital increases, the organization becomes more
structured to ensure a timely response and smooth patient transfer.

Regarding gender distribution, a higher percentage of male doctors is linked to a more
structured EMS organization, which might be influenced by staffing patterns. On the other hand, an
increase in female doctors brings balance to the organization, possibly reflecting a more diverse range
of roles within the staff. When the number of male emergency medicine specialists rises, the
organization becomes more specialized, focusing on emergency care, and a similar effect is seen with
female specialists, where their growing presence contributes to improved preparedness and
organization within EMS.

In addition, the data indicates that as the number of doctors with verified limited working
capacity increases, there is also an increase in the number of EMS points performed, suggesting that
staffing adjustments have been made to accommodate these limitations.

Table 3. Pearson’s correlation results for the relationship between various variables and EMS
organization, number of ems points performed, and service area coverage (n=172).

Organization Number of EMS Szl:;ce
Variables of EMS points performed coverage
Sig. r Sig. r Sig. r

Average time spent by medical teams (minutes) 0.817 -0.020 —0.057 0.597  0.232 0.654
Average time spent by transport teams (minutes) 0.732 -0.030 —0.060 0.582 0.338 —0.549
Total number of EMS doctors 0.000** -0.340 0.139 0.199 0.190 —-0.698
EMS doctors specialized in emergency medicine 0.000** -0.424 0.135 0.213 0.909 0.072
EMS doctors in emergency medicine training 0.000** -0.430 0.139 0.203 0.857 0.112
EMS doctors specialized in general medicine 0.161 -0.125 0.042 0.702 0.750 0.197
EMS doctors practicing general medicine 0.001** -0.286 0.140 0.199 0.874 -0.126
Permanent EMS ambulance drivers 0.000%* -0.344 0.128 0.244 0.905 0.074
Doctors with verified limited working capacity 0.068 -0.162 0.033* 0.762 0.981 0.015
Day shift teams on weekdays 0.000** -0.326 0.115 0.297  0.942 0.046
Night shift teams on weekdays 0.000** -0.409 0.124 0.257  0.992 0.006
Standby readiness for doctors 0.059 0.164 0.120 0.269 0.892 0.007
Standby readiness for nurses-techn 0.088 0.149 0.113 0.299 0.321 0.08
Maximum diameter of the EMS service area 0.423 0.147 0.366 0.112 0.213 0.09
Max distance EMC to hospital 0.002** 0.275 0.132 0.228 0.163 0.837
Gender distribution of male doctors 0.000** -0.346 0.079 0.472 0.995 0.004
Gender distribution of female doctors 0.009** -0.231 0.103 0.343 0.866 0.105
Male emergency medicine specialists 0.000** -0.473 0.072 0.505 0.919 0.063
Female emergency medicine specialists 0.000** -0.338 0.066 0.404 0.435 0.460

The results of the Chi-square test highlight a statistically significant corelation between the
organization of emergency medical services (EMS) and several critical variables. Notably, there is a
strong relationship between EMS organization and how EMS activities are conducted (p = 0.001), the
number of points where these activities take place (p = 0.005), and the structure of working hours (p
=0.001). The organization of shift work (p = 0.001) and the presence of a dedicated EMS team working
exclusively in the clinic (p = 0.004) also show significant correlations (Table 4).

In addition, the number of ambulance transport teams per shift during the day (p = 0.001), night
(p=0.001), and weekends (p = 0.001) is significantly tied to EMS organization. Other relevant factors
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include the composition of the ambulance transport team (p = 0.001), on-call duties in cases where the
team needs to leave the territory (p = 0.003), and whether the regular shift workload includes
additional responsibilities (p = 0.001). Further significant correlations emerged regarding the number
of doctors in EMS (p = 0.006), the regularity of annual medical examinations for doctors (p = 0.002),
limited work capacity (p = 0.005), and the number of ambulance drivers (p = 0.001). Communication-
related aspects such as having a separate phone number for ambulance transport (p = 0.007), call
identification features (p = 0.018), the presence of a call recorder (p = 0.003), and recording calls on
this system (p = 0.001) also demonstrated significant relationships (Table 4).

Moreover, the condition of radio repeaters (p = 0.008), the installation of radio stations in
ambulances (p = 0.001), and having a power supply backup for the radio system in case of outages (p
= 0.001) were all significantly correlated with EMS organization. Lastly, factors such as maintaining
a dedicated communication channel with the police (p = 0.005) and firefighters-rescuers (p = 0.003),
monitoring response times during interventions (p = 0.001), and training for emergency medicine
doctors (p = 0.004) and nurses (p = 0.003) also showed significant associations (Table 4).

Further analysis show that institutions with well-organized EMS systems exhibit a higher level
of efficiency in conducting emergency medical activities, particularly when operating across multiple
locations (27.3%) compared to single-point operations (20.3%). This ability to manage multiple service
points ensures that resources are distributed evenly, reducing response times and enhancing the
quality of care provided. The flexibility that comes from organizing EMS across various points
(41.1%) further strengthens these institutions, enabling them to allocate staff and resources more
effectively to meet community needs.

The organization of working hours, including structured shifts, plays a crucial role in
maintaining continuous service and adapting to varying demands. Institutions that implement
structured 8-hour shifts (24.4%) or other types of shifts (55.8%) can ensure that trained personnel are
always available to respond to emergencies. A focus on shift work (42.4%) also helps institutions keep
EMS teams well-rested and ready for emergencies at all times, reducing burnout and improving the
overall quality of service provided. Specialized EMS teams working exclusively in clinics (28.9%)
enhance clinic-based interventions, with staff trained to handle specific medical scenarios more
effectively. Similarly, institutions that allocate more teams for ambulance transport during day shifts
(43.5%) or night shifts (43.0%) can manage high-demand periods with greater efficiency, ensuring
prompt responses to emergency calls. This flexibility extends to weekends and holidays, where well-
organized EMS teams (47.1%) maintain uninterrupted service even during peak times.

Effective resource management is vital for institutions with dedicated ambulance transport
teams (34.7%) and well-organized on-call duty systems (42.4%), particularly when teams must leave
their designated areas. By balancing regular shift workloads (48.6%), these institutions ensure that
EMS teams are not overwhelmed and can continue delivering consistent care. Moreover, institutions
with a higher number of doctors in their EMS teams (42.4%) and those that conduct regular medical
examinations for staff (26.2%) are better equipped to maintain a healthy, capable workforce.

Also, reliable communication systems are essential for EMS operations. Institutions with
separate phone lines for ambulance transport (23.3%) and call identification capabilities (45.3%) are
better organized, enabling them to handle emergency calls efficiently. Established protocols for
receiving calls (53.2%) and call recording capabilities (42.0%) further enhance the quality of service
by ensuring that communications are documented and reviewed. Additionally, equipping
ambulances with radio stations (58.4%) and maintaining functional radio repeaters (26.2%)
guarantees that communication channels remain operational during emergencies.

Institutions that foster collaboration with other emergency services demonstrate improved
coordination during crises. Those with dedicated communication channels with police (26.2%) and
firefighters (26.2%) can work more effectively with these agencies during joint operations, ensuring
timely medical support in various emergency scenarios. Regular monitoring of intervention reaction
times (39.5%) and specialized training for emergency medicine doctors and nurses (42.4%) also
contribute to the institution's ability to handle a wide range of medical emergencies.
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Finally, institutions that receive additional financial resources for healthcare (40.7%) are better
positioned to expand services, hire more staff, and maintain well-equipped ambulance vehicles
(42.4%). This financial support, coupled with vehicles for mass casualty incidents (34.7%) and written
plans for handling such events (48.8%), ensures that EMS teams are prepared for large-scale
emergencies. Regular exercises and drills (41.8%) with other first responders also help these
institutions refine their response strategies, ensuring that all personnel are ready to act efficiently
during real-world crises.

Table 4. Chi-square test results examine the relationship between different variables and the
organization of EMS, employees (EMS) training, and plan/procedures regarding mass casualty.

Organization of Employees (EMS) Plan/procedures

Variable EMS training mass casualty
4 X? p X?

Conducting EMS Activities 0.001**  190.38  0.001** 126.64  0.001**  110.05
Number of points EMS 0.005**  86.99 0.107 25.68 0.526 16.56
Organization of working hours 0.000**  194.06  0.002** 134.01  0.000*  113.90
Organization of shift work 0.001**  76.13 0.001** 34.58 0.055 14.49
Organization of work in shifts 0.006**  85.40 0.065 23.13 0.000**  42.14
EMS team working only in the clinic 0.004**  165.43  0.005** 147.07 0.060 18.23
Teams per day shift for amb. transport 0.001**  265.23  0.001** 154.02  0.000**  140.43
Teams per night shift for amb. transport 0.000**  185.06  0.003** 12723 0.000**  126.24
Teams per shift during weekends 0.000** 22392  0.001** 143.07  0.000**  124.43
Ambulance transport team 0.001**  142.18 0.056 16.98 0.000**  133.37
On-call duty, leave the territory 0.003**  154.18  0.001** 142.88  0.000**  123.21
Regular shift workload 0.001**  140.29  0.006** 153.06  0.000**  131.61
Number of doctors in EMC 0.006**  236.17  0.007** 160.02  0.000**  138.07
Systematic medical examinations 0.002**  126.85 0.285 53.05 0.313 52.24
Verified limited work capacity 0.005**  115.26 0.320 68.18 0.000**  148.73
Number of ambulance drivers 0.000**  211.04 0.160 34.30 0.909 9.128
Separate phone number for amb. transport 0.007**  129.06  0.000** 179.29 0.875 35.75
Call identification capability 0.018*  159.62  0.004** 175.19 0.453 28.07
Protocol/procedure for receiving calls 0.023* 116.4 0.000** 176.43  0.000**  154.63
Presence of a call recorder 0.003*  169.14  0.001** 174.02  0.000**  150.10
Recording conversations 0.001**  153.06 0.065 43.65 0.232 46.01
Communication with teams in the field 0.005**  151.13  0.001** 179.06  0.000**  152.96
Presence of radio stations in ambulances 0.001** 12443  0.003** 172.02  0.000**  148.92
Condition of radio repeaters 0.008**  134.18 0.204 34.01 0.000**  18.56
Power supply device for the radio system 0.001**  123.02  0.001** 183.02  0.000**  145.05
Dedicated communication: police 0.005**  127.01 0.000** 17214  0.001**  124.04
Monitoring reaction time of interventions 0.001** 174.44  0.000** 185.93  0.005**  162.87
Dedicated communication firefighers 0.003**  119.02  0.002** 172.14  0.003**  148.73
Training for emergency medicine doctors 0.004** 105.01  0.001** 187.01  0.005**  139.01
Training for emergency medicine nurses 0.003**  102.07  0.002** 175.01  0.001**  23.08
Financial resources for the healthcare 0.001**  156.07  0.003* 165.45  0.000**  211.76
Ambulance vehicles 0.765 15.06 0.001** 19732 0.005**  175.20
Vehicle for mass casualties (disasters) 0.005**  130.52  0.001** 159.67  0.000**  172.45
Plan/procedure: mass casualties 0.001**  110.30  0.005** 149.32  0.000**  215.65
Triage tags 0.003**  118.01  0.002** 150.2 0.045 35.53
Exercises for responding to mass casualties 0.001** 103.32  0.001** 149.01  0.000** 178.34
Joint exercises with other first responders 0.003**  109.11  0.005** 139.04  0.000** 160.14

*p<0.05; **p<0.0l

The results from the Chi-square test reveal statistically significant correlations between EMS
employee training and a range of key variables. Notably, there is a strong correlation between EMS
employee training and the conducting of EMS activities (p = 0.001), as well as with the organization
of working hours (p = 0.002) and shift work (p = 0.001). Additionally, significant correlations were
identified between EMS employee training and the number of ambulance transport teams working
both day (p = 0.001) and night (p = 0.003) shifts, along with those working on weekends (p = 0.001).
The data also shows significant relationships between EMS employee training and the organization
of on-call duty when teams are outside their designated areas (p = 0.001), the implementation of
protocols and procedures for receiving calls (p = 0.000), and the monitoring of response times during
interventions (p = 0.000). Moreover, there are strong correlations with the availability of dedicated
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communication channels with the police (p = 0.000) and firefighters (p = 0.002), as well as with the
financial resources allocated to healthcare (p = 0.003). EMS employee training also shows significant
correlations with the presence of triage tags (p = 0.002), exercises for responding to mass casualty
incidents (p = 0.001), and joint exercises with other first responders (p = 0.005). For the remaining
variables, no statistically significant correlations were found (Table 4).

Further analysis show that carrying out EMS activities is notably more effective in institutions
where employees have undergone formal training at recognized centers. These institutions exhibit a
higher level of operational readiness, ensuring their staff is well-prepared to handle various medical
emergencies. This preparation is evident in their ability to allocate tasks more efficiently, reducing
the risk of errors during critical incidents. Also, when it comes to organizing working hours,
institutions with formally trained staff are more likely to implement structured shifts (41.9%). This
structured approach allows for better shift management, ensuring that trained personnel are
available around the clock to handle emergencies. This leads to more consistent and dependable
service delivery.

Similarly, institutions with trained EMS personnel are more likely to utilize shift work (42.4%),
which supports continuous service provision. This systematic organization of shifts allows them to
respond effectively to increased demand during peak periods, ensuring that qualified professionals
are always present. For teams working exclusively in clinics, training in established centers correlates
with better organizational efficiency (28.9%). Such institutions are more adept at handling clinic-
based interventions, as their specialized training equips staff with the necessary skills to manage
specific medical scenarios. Resource allocation during day shifts, particularly for ambulance
transport, is more efficient in institutions with trained EMS staff (43.5%). This allows for more
effective use of teams during busy hours, facilitating quicker responses to emergency situations.

At night, these institutions also excel in organizing shifts for ambulance transport (43.0%),
ensuring adequate staffing during off-peak hours. This ability to maintain round-the-clock coverage
helps meet emergency transport needs effectively. During weekends and holidays, institutions with
trained staff are better equipped to manage ambulance transport services (47.1%), ensuring they can
handle high demand without sacrificing care quality. When it comes to on-call duties, particularly
when teams need to leave their designated areas, institutions with trained EMS staff demonstrate
better management (42.4%). These organizations can maintain sufficient coverage, even when on-call
teams are deployed to other locations.

Regular shift workloads are more effectively managed in institutions with trained personnel
(48.6%). This allows them to balance emergency response with routine medical tasks without
overwhelming their teams. In terms of staffing, institutions with more trained EMS personnel tend
to have a more balanced distribution of doctors across teams (42.4%), ensuring that medical expertise
is available whenever needed, thereby enhancing the quality of care provided. Institutions with
dedicated ambulance transport phone lines (55.0%) are also more common where staff have received
formal training. This specialization enhances their ability to coordinate emergency responses and
streamline communication.

The implementation of call identification systems is more prevalent in institutions with trained
EMS staff (45.3%), improving their ability to direct resources efficiently to where they are most
needed, which shortens response times. Furthermore, institutions with trained personnel are more
likely to have established protocols for handling emergency calls (53.2%). These protocols ensure
standardized call handling, minimizing the risk of miscommunication or delays in critical situations.
The presence of call recording devices is another feature more commonly seen in institutions with
trained EMS staff (42.0%). These devices provide valuable documentation and allow for quality
review, which can be essential for both performance assessment and legal purposes.

Reliable communication with teams in the field is another advantage seen in institutions with
trained personnel, where the use of radio systems is more frequent (46.6%). This ensures real-time
coordination and response adaptability in the field. Ambulances in institutions with trained staff are
more likely to be equipped with radio stations (58.4%), which facilitates continuous communication
and improves the speed of coordination during emergency responses. Moreover, institutions with
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trained employees are more likely to have backup power systems for their radio equipment (42.4%),
ensuring uninterrupted communication even during power outages, which is vital for maintaining
service continuity in emergencies. Dedicated communication channels with the police are another
feature more commonly found in institutions with trained staff (56.7%). This enhances coordination
during joint operations, ensuring effective collaboration between EMS teams and law enforcement
during emergencies.

Monitoring reaction times to interventions is also more common in institutions with trained EMS
employees (47.9%). This practice enables these organizations to evaluate and improve their response
times, enhancing overall service delivery. Dedicated communication lines with firefighters are
prevalent in institutions with trained EMS personnel (56.7%), facilitating better coordination during
fire-related emergencies and ensuring that medical support is promptly provided. Institutions that
prioritize training for their emergency medicine doctors tend to have better-prepared staff overall
(42.4%), with the latest medical skills and knowledge needed to address a wide range of emergency
situations effectively. The same is true for institutions that invest in the training of emergency
medicine nurses (42.4%). This ensures nursing staff are well-equipped to handle high-pressure
situations and deliver high-quality care during emergencies.

Additional financial resources allocated to healthcare are more common in institutions with
trained EMS personnel (40.7%). This funding supports investment in training programs, leading to
an expanded workforce and improved service delivery. Ambulance fleets in institutions with trained
EMS staff are more likely to be well-maintained (42.4%), ensuring their readiness for immediate
deployment in emergency scenarios and enhancing the overall responsiveness of the institution.
Specialized vehicles for mass casualty events are also more common in institutions with trained EMS
personnel (34.7%). This training enables staff to effectively manage large-scale emergencies,
particularly in terms of the logistics of transporting multiple patients.

Institutions with trained staff are more likely to have written plans and procedures in place for
mass casualty incidents (48.8%). These protocols ensure that all personnel are well-prepared for large-
scale emergencies, enhancing their readiness and response capabilities. Triage tags, used to prioritize
patients in mass casualty situations, are more readily available in institutions with trained EMS
personnel (34.7%). This ensures that patients in the most critical condition receive attention first,
improving the overall efficiency of care during such events. Regular drills and exercises for
responding to mass casualty situations are more common in institutions with trained staff (41.8%).
These exercises help teams refine their procedures and ensure they are ready to act quickly and
effectively in real emergencies. Joint exercises with other first responders, such as police and
firefighters, are also more frequently conducted in institutions with trained EMS personnel (41.8%).
These collaborative exercises improve the coordination between different emergency services,
enhancing the overall effectiveness of joint responses during major incidents.

Similarly, the Chi-square test results demonstrate statistically significant correlations between
plans and procedures for mass casualty events and several critical variables. These include
conducting EMS activities (p = 0.001), the organization of working hours (p = 0.000), and the presence
of ambulance transport teams working during both day (p = 0.000) and night (p = 0.000) shifts.
Additionally, significant correlations were observed between mass casualty event planning and the
organization of on-call duty (p = 0.000), as well as the existence of protocols and procedures for
receiving calls (p = 0.000). There is also a strong correlation with the presence of radio communication
equipment in ambulances (p = 0.000) and the monitoring of response times during interventions (p =
0.005). Finally, plans for mass casualty events are significantly associated with the availability of
vehicles for such incidents (p = 0.000), the presence of triage tags (p = 0.045), and the organization of
joint exercises with other first responders (p = 0.000). No statistically significant correlations were
identified for the remaining variables (Table 4).

Furhtermore, results show that institutions that have written plans and procedures for mass
casualty events demonstrate greater success in conducting EMS activities. These institutions are more
likely to provide services from multiple dislocated points (55.9% for 47 institutions with plans)
compared to those without such plans (55.3% for 21 institutions). The structured approach afforded
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by these plans helps streamline operations across various locations, ensuring a broader reach and
better preparedness for emergencies.

The organization of working hours also benefits from the existence of mass casualty plans.
Institutions with these plans are more inclined to implement shift work (52.4% for 44 institutions)
compared to those without plans (60.5% for 23 institutions). This structure facilitates continuous
service provision, allowing institutions to maintain operational efficiency and ensure staff availability
at all times, particularly during high-demand periods.

When it comes to ambulance transport teams, institutions with mass casualty plans excel in
organizing both day and night shifts. These institutions effectively allocate resources during peak
times (58.3% for day shifts and 51.2% for night shifts), compared to those without plans. Additionally,
the existence of such plans enables better management of on-call duties (60.7% for 51 institutions with
plans), especially when teams need to operate outside their designated territories, ensuring
uninterrupted coverage.

Institutions with mass casualty plans are also more likely to have established protocols and
procedures for receiving emergency calls (78.6% for 66 institutions). This formalized process enables
them to manage critical situations more effectively than institutions without plans (39.5% for 15
institutions). Furthermore, these institutions are better equipped with radio communication systems
in ambulances (79.8% for 67 institutions), which enhances coordination during interventions and
ensures seamless communication between teams.

Monitoring response times is another area where institutions with mass casualty plans
outperform. By tracking response times (63.1% for 53 institutions), they can evaluate their efficiency
and make necessary adjustments to improve overall performance. Moreover, these institutions are
more likely to have specialized vehicles for mass casualty incidents (10.7% for 9 institutions), making
them better prepared to handle large-scale emergencies compared to institutions without plans (2.6%
for 1 institution).

Lastly, the presence of mass casualty plans correlates with the availability of triage tags (40.5%
for 34 institutions) and the organization of joint exercises with other first responder services (58.3%
for 49 institutions). These factors contribute to enhanced coordination and preparedness during
emergencies, ensuring that all agencies involved are well-equipped to respond effectively to mass
casualty events.

3.3. Organizational Structure and Risk Management of Emergency Medical Services (EMS)

The study uncovers a variety of approaches to structuring Emergency Medical Services (EMS),
each influencing the efficiency and effectiveness of emergency response capabilities in distinct ways.
To be specific, the organizational structure of EMS within healthcare facilities shows notable
diversity. A substantial portion, 46.04%, is integrated within dedicated EMS departments in health
centers, a model that supports focused management of emergency care. Another 33.81% operates
within general medical services, where regular medical staff, including doctors and health workers,
manage emergency situations as part of their routine duties. In contrast, 15.11% of facilities have
established EMS as separate organizational units within the broader medical framework,
emphasizing the allocation of specific resources for emergency services. A smaller fraction, 3.60%,
functions as specialized entities like Institutes for Emergency Medical Services, while only 1.44% lack
an organized EMS system, indicating areas that may require service expansion (Table 5).

Most EMS activities occur within healthcare facilities (45.3%), utilizing existing infrastructure to
facilitate emergency operations. Meanwhile, 26.7% of EMS activities are centralized in a single
location, and 7.6% are distributed across multiple sites, aiming to enhance coverage and accessibility.
The data also show that EMS activities are predominantly concentrated in one or two locations,
accounting for 88.89% of operations, reflecting a centralized management approach. A smaller
percentage of facilities operate across multiple locations, with 4.44% having 3 to 10 points and 1.11%
reporting more than 11 points, showcasing varying degrees of decentralization to meet regional
needs (Table 5).
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Regarding working hours, 55.2% of facilities employ shift work to ensure continuous service
delivery, while 44.8% use rotating shifts to balance workloads among staff. Among these, 80.2% of
services operate on 12-hour shifts, the most common scheduling model, whereas 11.6% and 8.1%
adhere to 8-hour shifts or alternative configurations, respectively, illustrating adaptability to
operational demands and workforce preferences. In terms of specific shift patterns, 51.85% of
facilities follow a schedule with a day shift, a subsequent 24-hour rest, and a night shift with 72 hours
off, balancing work demands with adequate rest. Other patterns include a day shift followed by 48
hours off (24.44%) and a 48-hour rest period after each shift (23.70%) (Table 5).

During daytime shifts on weekdays, a single team configuration is prevalent in 50.6% of cases,
facilitating streamlined operations. Conversely, 16.9% of facilities employ two teams, and 3.5% use
three or more teams to address higher demand or specific challenges. Additionally, 27.9% of services
utilize special configurations tailored to unique needs. For nighttime shifts on weekdays, 48.3% of
facilities operate with one team, a common practice for maintaining service readiness. Meanwhile,
16.3% use two teams, 11.0% deploy three or more teams, and 23.2% implement special configurations
to meet nighttime requirements. Only 1.2% report having no teams during night shifts, possibly due
to low demand or reliance on on-call staff. Regarding healthcare management plans, 28.5% of
facilities have teams dedicated solely to clinic operations, focusing on non-emergency services. In
contrast, 49.4% do not differentiate between clinic and EMS teams, suggesting an integrated
approach, while 22.1% report varied organizational structures that preclude direct comparison (Table
5).

Clinic team configurations for daytime shifts predominantly involve one team (64.0%),
optimizing resource allocation for clinic operations. A smaller segment employs two teams (8.1%) or
three or more teams (7.0%), reflecting complex operational demands. At nighttime, 72.1% of clinics
maintain operations with one team, whereas 15.1% report no teams, possibly relying on emergency
services for critical care during these hours. Finally, transport by a team composed of a medical nurse-
technician and driver accounts for 19.2% of facilities, emphasizing a lean team setup designed for
specific transport needs while balancing resource efficiency with the ability to address urgent
situations (Table 5).

Table 5. Organizational and operation of emergency medical services (EMS).

Variables Category n %
No organized emergency medical service 2 1.44
Special institution — Institute for Emergency Medical Services 5 3.60
Within a special Emergency Medical Service department of a 64 46.04
Organization of EMSin  health center
Facility Within the general medical service (through regular work and 47  33.81
duty of doctors and other health workers)
Within the general medical service, as a separate organizational 21 1511
unit for emergency medical services
. From a single location 46 267
izzjif;ng EMS Within a healthcare facility 78 453
From multiple dislocated points 13 7.6
From 0 to 2 points 80 88.89
Number of points where _From 3 to 5 points 4 444
EMS activities are From 6 to 10 points 4 4.44
conducted From 11 to 50 points 1 1.11
From 51+ points 1 1.11
Organization of working  Shift work 95 552
hours Rotating shifts 77 448
L. . In shifts of 12 hours 138  80.2
81(r)grimzat10n of shift Other 14 81
In shifts of 8 hours 20 116
Organization of work in ~ Day shift - 24h off — night shift - 48h off 33 2444
shifts Day shift — 24h off — night shift — 72h off 70 51.85



https://doi.org/10.20944/preprints202408.1294.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 August 2024

d0i:10.20944/preprints202408.1294.v1

19
Day shift — 48h off — night shift - 48h off 32 23.70
. . 1 team (all variations) 87 50.6
Team conﬁg.uratlogs 2 teams (all variations) 29 169
during daytime shifts on
weekdays 3or @ore te'ams : 6 3.5
Special configurations 48 279
0 teams 2 1.2
Team configurations 1 team (all variations) 83 483
during nighttime shifts 2 teams (all variations) 28 163
on weekdays 3 or more teams 19 11.0
Special configurations 40 232
Healthcare Management  Yes 49 285
Plan have a team that N/A 38 221
only works in the clinic No 85 494
Teams in the clinic 1 team (including various descriptions) 110 64.0
during the daytime on 2 teams 14 8.1
weekdays 3 or more teams (special configurations) 1270
Teams in the clinic 0 teams 26 151
during the nighttime on 1 team (including various descriptions) 124 721
weekdays Transport by a team of medical nurse-technician and driver 33 19.2

This next analysis delves into the operational capabilities and strategic readiness of emergency
medical services (EMS), examining medical transport teams, geographical coverage, and how
seasonal population changes affect service delivery. It highlights the configurations and logistical
strategies that define the efficiency of medical transport services and their adaptability to fluctuating
population needs.

Medical transport teams are typically organized with a single team, as reported by 43.0% of
responses, allowing for streamlined patient transport operations. A smaller segment, 14.0%, deploys
two teams, while configurations involving three (4.1%) and four teams (4.1%) indicate facilities with
higher demand or specific operational requirements. A few facilities use five teams (1.2%) or more
(1.7%), reflecting substantial transport capabilities. On the other side, the reliance on single-team
configurations increases to 47.7% for overnight transport needs. In 19.8% of cases, no teams are
reported, suggesting minimal demand or alternative staffing strategies, such as on-call services. Only
5.8% utilize two teams, indicating a targeted approach to nighttime operations (Table 6).

The composition of medical transport teams often includes a vehicle driver (33.1%) or a nurse-
technician paired with a driver (29.7%), highlighting the lean operational structures in place.
However, 37.8% of teams are more comprehensive, consisting of a doctor, nurse/technician, and
driver, ensuring thorough patient care during transport. Other configurations, such as driver-only or
driver with occasional medical staff (16.9%), and teams assembled based on specific needs (14.0%),
reflect flexibility in adapting to different patient conditions. Teams vary depending on patient needs
(20.9%), showcasing the adaptability necessary for appropriate care (Table 6).

Across facilities, 43.0% report established emergency readiness, while 57.0% lack specific plans,
indicating a need for improved strategic planning. Similarly, 48.3% of facilities have organized
preparedness for vehicle drivers, whereas 51.7% do not, highlighting an opportunity to enhance
emergency transport efficiency. The average holding time for medical teams in higher-level centers
varies, with most teams spending 61-120 minutes (18.0%) or 31-60 minutes (15.7%) at these locations,
reflecting the time needed for patient handovers and administrative tasks. Transport teams usually
spend 31-60 minutes (18.6%) at centers, indicating efficient turnover for prompt service resumption
(Table 6).

Healthcare service coverage (HMP) ranges widely, with the most common area being 300-400
km? (20.3%). Many facilities cover areas between 100-200 km? (10.5%) and 400-500 km? (10.5%),
demonstrating varying regional service demands. The typical territory diameter is 30-60 km (60.5%),
indicating broad reach within the healthcare system. Also, the maximum distance from HMP
headquarters to hospitals is primarily 25-50 km (31%), suggesting strategic facility placement for
timely patient transport. For tertiary centers, the most common distances are 60-90 km (23.8%),
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reflecting the distribution of specialized services. Institutions covering parts of a highway report
mixed responses: 50.0% indicate no coverage, 26.2% confirm coverage, and 23.8% find it non-
applicable. Highway access is crucial for efficient logistics and rapid emergency site access (Table 6).

Population changes in HMP jurisdictions are noted by 48.8% of respondents, emphasizing the
impact of seasonal influxes on healthcare demand. Increases typically involve fewer than 1,000
people (40.7%) or 1,000-5,000 people (37.2%), often due to tourism and migration (37.8%) or
temporary residents (19.8%). Beyond urgent care, 65.1% of facilities report regular shift workloads
that encompass various healthcare services, managed primarily by regular staff (75.0%) rather than
on-call duty (25.0%). During night shifts for urgent care, transport teams mainly consist of a full
medical team (73.8%), emphasizing comprehensive care during critical transport operations. This
configuration reflects a commitment to delivering high-quality patient care in emergencies at all
times (Table 6).

Table 6. Comprehensive overview of emergency medical services (EMS) structure, operations, and
geographical coverage.

Variables Category n %
No teams reported 9 52
1 team configurations 106 43.0
2 teams configurations 39 14.0

Medical transport teams during daytime shifts

on weekdays 3 teams configurations 7 41
4 teams configurations 7 41
5 teams configurations 2 12
More than 5 teams configurations 3 17
No teams reported 34 198
Medical transport teams during nighttime i;fiz::il()(;r;;:ludmg all 1 team 126 47.7
shifts on weekdays 2 teams (including all 2 teams 10 538
variations)
Nurse-technician and vehicle driver 67 29.7
Composition of medical transport teams Other 31 134
Vehicle driver 74 33.1
Standard team (doctor, 65 37.8

nurse/technician, driver)

Driver only or driver with occasional 29 16.9
medical staff

Teams formed based on specific needs 24 14.0
No specific team required for 17 9.9
transport only

Variable teams depending on patient 36 20.9

Medical transport team configurations

condition
Other unspecified configurations 1 06
Organization of preparedness for medical Yes 74 43.0
teams No 98 57.0
Organization of preparedness for vehicle Yes 83 483
drivers No 89 51.7
0-10 27 157
11-30 25 145
Average holding time of medical teams (in 31-60 27 157
minutes) 61 -120 31 18.0
121 - 240 22 128
241 mins and above 16 93
Under 10 19 11.0
Average Holding Time of Transport Teams (in 10 - 30 26 151
minutes) 31-60 32 18.6

61 -120 30 17.4
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121 - 240 19 11.0
241 mins and above 6 35
Less than 100 km? 12 7.0
100 — 200 km? 18 105
200 — 300 km? 18 105
300 — 400 km? 35 203
400 — 500 km? 18 10.5
. 500 — 600 km? 14 81
Area covered by health services (HMP) 600 — 700 km2 14 81
700 — 800 km? 13 76
800 — 900 km? 10 538
900 — 1000 km? 1 06
1000 — 1100 km? 9 52
Other 8§ 47
The largest diameter of territory covered by Under 30 km 32 18.6
health services (HMP) 30 - 60 km 104 60.5
Over 60 km 37 215
0-25km 50 29
Maximum distance from HMP headquarters 25 - 50 km 53 31
to corresponding hospital 50 - 75 km 28 16
Over 75 km 41 24
Under 30 km 27 157
Maximum distance from HMP headquarters 30 to 60 km 39 227
to the corresponding tertiary healthcare center 60 to 90 km 41 23.8
Over 90 km 49 285
Yes 45 262
Institution cover part of the highway N/A 41 238
No 86 50.0
Under 25 km 40 233
Distances that institutions cover part of a 25 to 50 km 35 203
highway 50 to 75 km 30 174
Over 75 km 22 128
. . . Yes 84 48.8%
Seasonal variations in the population numbers o
within the HMP's jurisdiction N/A 41 23.8%
No 47 27.3%
Under 1,000 70 40.7%
Specific population increases reported during 1,000 to 5,000 64 37.2%
seasonal variations within the HMP's 5,001 to 10,000 18 10.5%
jurisdiction 10,001 to 30,000 33 19.2%
Over 30,000 7 41%
Seasonal population increases reported by Short-Term (1-3 months) 92 %35
institutions Mid-Term (4-5 months) 41 23.8
Long-Term (6 months) 39 227
Seasonal Tourism and Migration 65 378
Returnees and Temporary Residents 34 19.8
Reasons for the increase in the population or ~ Local Events and Activities 25 14.5
users of HMP services Migrants 11 64
Regional Center 5 29
Tourist Center 32 186
Regular shift's workload, beyond the scope of Yes 112 65.1
managing urgent care, includes additional N/A 41 238
activities No 19 11.0
Extent of Additional Activities by Staff Type E;gﬁ I?:?;Sf;l i SDtZg 14239 igg

Organization of transport teams during the
night shift for urgent medical care

Transport by a team of medical nurse- 33 19.2
technician and driver
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Transport by a complete medical team 127 73.8
(doctor, nurse-technician, driver)

Transport by a medical vehicle driver 12 7.0
only

Transport by a team of medical nurse- 33 19.2
technician and driver

3.4. Resource Allocation and Efficacy in Emergency (Disaster) Preparedness

In emergency medical services (EMS) facilities, a significant number, precisely 25.58%, function
with a moderate staffing model of 3 to 5 doctors. This configuration appears to be common for
handling emergency care effectively. Following this, 18.02% of facilities have teams of 6 to 8 doctors,
with another 18.02% maintaining 9 to 11 doctors. These figures suggest a preference for medium-
sized teams capable of efficiently managing disasters. Notably, 11.63% of EMS facilities operate with
a smaller team of just 0 to 2 doctors, which could indicate challenges in staffing for some institutions.
On the other hand, 11.05% boast a slightly larger team of 12 to 15 doctors, and a smaller fraction,
8.72%, have over 15 doctors, likely reflecting those with a higher capacity for complex cases (Table
7).

When it comes to specialists, a large portion, 51.74%, of EMS facilities have only 0 to 2 specialists,
highlighting the difficulty in hiring specialized personnel. A moderate number, 15.70%, report having
3 to 5 specialists, while fewer institutions fall into the categories of 6 to 8§, 9 to 11, 12 to 15, and over
15 specialists, at 4.07%, 1.74%, 1.16%, and 2.33%, respectively. This distribution indicates that
specialists, while present, are generally concentrated in a limited number of facilities (Table 7).

Among doctors undergoing emergency medicine training, most EMS institutions (67.44%) have
0 to 2 doctors in training, pointing to opportunities for growth in workforce development. A smaller
segment, 4.65%, reports 3 to 5 doctors in training, with even fewer institutions having 6 to 8 doctors
at 1.16% and 9 to 11 doctors at 0.58%. Looking at EMS doctors who are specialists in general medicine,
58.14% of institutions are staffed with 0 to 2 specialists, indicating a tendency toward employing
generalists. Another 13.37% have 3 to 5 specialists, while a minor segment, 2.33%, employs 6 to 10
specialists. Only 0.58% have more than 10 specialists, underscoring the scarcity of high specialization
within EMS (Table 7).

The distribution of general medicine doctors in EMS is such that 43.02% of institutions operate
with 0 to 4 doctors, followed by 24.42% with 5 to 9 doctors. This suggests a balanced staffing
approach, with fewer facilities (6.40%) maintaining 10 to 19 doctors and none exceeding 20, reflecting
a structured limitation on general practitioners. In terms of additional medical specialties, 54.7% of
institutions incorporate these to broaden the range of services offered. Conversely, 25.0% report that
such integration is not applicable, possibly due to strategic decisions or institutional focus. An
additional 20.3% lack other specialties entirely, which might indicate limitations in diversifying
services (Table 7).

Among medical specialties, 49.4% of institutions are dedicated to specialized fields, including
gynecology and pediatrics, showcasing the breadth of available expertise. General medicine makes
up 17.4% of specialties, playing a crucial role in foundational healthcare. Diagnostics and laboratory
services represent 23.3%, emphasizing their importance in medical facilities. Surgical specialties are
found in 5.8% of institutions, with other less common specialties making up 4.1%, highlighting the
varied medical landscape in these settings (Table 7). These findings underscore the diverse
distribution of medical staff and specialties within EMS, with a strong focus on moderate-sized teams
and generalists, while also identifying potential areas for specialist expansion and service
diversification.

Table 7. Distribution of Doctors and Specialists in Emergency Medical Services.

Variables Category n %
0-2 doctors 20 11.63
3-5 doctors 44 25.58

Doctors in emergency medical services
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6-8 doctors 31 18.02
9-11 doctors 31 18.02
12-15 doctors 19 11.05
More than 15 doctors 15 8.72
0-2 doctors 89 51.74
3-5 doctors 27 15.70
e . . 6-8 doctors 7 4.07
Specialists in emergency medical services 9-11 doctors 3 174
12-15 doctors 2 1.16
More than 15 doctors 4 233
0-2 doctors 116 67.44
Doct.ortc, in emergency mt.ed.ical services (EMS) 2:2 322;22 g 411?2
i}l):;;ﬂi:s who are in training for emergency 9-11 doctors 1 058
12-15 doctors 1 058
More than 15 doctors 0 0.00
0-2 doctors 100 58.14
Doctors in emergency medical services (EMS) 3-5 doctors 23 13.37
who are specialists in general medicine 6-10 doctors 4 233
More than 10 doctors 1 0.58
0-4 doctors 74  43.02
General medicine doctors in emergency 5-9 doctors 42 2442
medical services (EMS) 10-19 doctors 11 6.40
20 or more doctors 0 0.00
Yes 94 547
Institutions have other specialties Not Applicable 43 25.0
No 35 203
Gene.ra.ll medicine (general 30 174
practitioners)
Specialized medicine (all specialized 85 494
fields like gynecology, pediatrics, etc.) )
Medi e Diagnostics and lab (radiology,
edical specialties in institutions biochemi 40 233
iochemistry, etc.)
Surgical specialties (surgery-related 10 58
fields) )
Other specialties (less common 7 41
specialties) )

This analysis sheds light on staffing patterns within emergency medical services (EMS),
revealing strengths and potential gaps in gender representation and specialization. In terms of male
doctors, most institutions (41.3%) employ between 0 and 5 doctors, indicating a prevalent staffing
level. Meanwhile, 15.7% of institutions have 6 to 10 male doctors, and 12.2% maintain 11 to 20,
reflecting moderate staffing levels across many facilities. A smaller segment of institutions, 2.3%,
employs 21 to 30 male doctors, with only 2.9% exceeding 30, suggesting that larger teams of male
doctors are relatively uncommon (Table 8).

Regarding female doctors, 30.2% of institutions have 0 to 5 doctors, marking the most common
staffing range for women in the field. Meanwhile, 19.2% employ 6 to 10 female doctors, and 17.4%
have 11 to 20, showing a somewhat more balanced distribution compared to male doctors. Only 4.1%
of institutions have 21 to 30 female doctors, while 3.5% have more than 30, highlighting a slightly
more constrained presence of female doctors in larger numbers.

For male specialists in emergency medicine, 62.2% of institutions employ 0 to 2 specialists,
emphasizing a significant reliance on a minimal number of male specialists. Only 9.3% have 3 to 5
male specialists, with even smaller proportions, 2.9%, 0.6%, and 0.6%, in the categories of 6 to 10, 11
to 15, and over 15 male specialists, respectively. Female specialists in emergency medicine
predominantly fall within the 0 to 2 category as well, with 65.7% of institutions reporting this number.
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About 5.8% of institutions employ 3 to 5 female specialists, and even smaller percentages, 1.2%, 0.6%,
and 0.6%, report having 6 to 10, 11 to 20, and more than 20 female specialists, respectively, suggesting
limited presence at higher levels (Table 8).

In terms of male doctors specializing in emergency medicine, 56.4% of institutions report having
no specialists, indicating a lack of specialization in many facilities. A smaller group, 14.0%, has 1 to 2
male specialists, and only 3.5% have 3 to 5, pointing to potential areas for growth. Female doctors
specializing in emergency medicine show similar trends, with 54.1% of institutions lacking
specialists. About 16.3% have 1 to 2 female specialists, while only 2.9% report having 3 or more,
suggesting that specialization among female doctors is similarly limited (Table 8).

For male general medicine specialists, 44.8% of institutions report no specialists, and 24.4% have
1 to 2 specialists, indicating a trend toward low specialization in this area. Only 4.7% of institutions
have 3 or more male specialists, suggesting room for increased specialization. Female general
medicine specialists are slightly more prevalent, with 35.5% of institutions having no specialists and
23.8% employing 1 to 2. Approximately 9.9% of institutions employ 3 to 5 female specialists, while
4.1% have 6 or more, indicating a more significant presence compared to their male counterparts
(Table 8).

For male general medicine doctors, 48.8% of institutions have 0 to 2 doctors, highlighting a
primary staffing level. Meanwhile, 19.2% of institutions employ 3 to 5 male doctors, and only 5.2%
have 6 to 10, with a minimal 0.6% exceeding 10, reflecting limited higher staffing levels. On the other
side, for female general medicine doctors, 29.1% of institutions employ 0 to 2 doctors, showing a
slightly lower presence than male doctors in this category. About 20.3% have 3 to 5 doctors, and 14.0%
employ 6 to 10, with 9.9% reporting 11 or more female doctors, indicating a broader distribution
among female general practitioners (Table 8).

Among male nursing staff with higher education, 60.5% of institutions employ 0 to 1 staff,
indicating limited numbers of highly educated male nurses. Only 9.9% have 2 to 4 male nurses, and
2.9% employ 5 or more, suggesting potential areas for expansion. Female nursing staff with higher
education show a similar trend, with 55.2% of institutions having 0 to 2 staff. About 9.3% employ 3
to 5, and another 9.3% have 6 or more, reflecting a slightly higher presence compared to their male
counterparts (Table 8).

For male nursing technicians with secondary education, 44.2% of institutions employ 0 to 5
technicians, indicating a common staffing range. Meanwhile, 12.8% have 6 to 10, with smaller
percentages of 7.6% and 9.3% employing 11 to 20 and 21 or more technicians, respectively. Female
nursing technicians with secondary education are less prevalent, with 20.3% of institutions having 0
to 5 technicians. A higher proportion, 23.8%, have 6 to 10, while 20.3% employ 11 to 20, and smaller
percentages employ more, indicating a more even distribution of female nursing technicians across
different staffing levels (Table 8). Overall, these data suggest that while gender distribution in EMS
is generally balanced, opportunities exist to enhance specialization, particularly among male and
female specialists in emergency and general medicine. Additionally, increasing the presence of both
male and female nursing staff could further support comprehensive healthcare delivery.

Table 8. Distribution of Doctors and Nursing Staff by Gender and Specialization.

Variables Category n %
0-5 doctors 71 41.3
6-10 doctors 27 15.7

Gender distribution of male doctors 11-20 doctors 21 122
21-30 doctors 4 23
More than 30 doctors 5 2.9
0-5 Doctors 52 30.2
6-10 Doctors 33 19.2

Gender distribution of female doctors 11-20 Doctors 30 17.4
21-30 Doctors 7 4.1

More than 30 Doctors 6 3.5
Male specialists in emergency medicine 0-2 doctors 107 62.2
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3-5 doctors 16 9.3
6-10 doctors 5 29
11-15 doctors 1 0.6
more than 15 doctors 1 0.6

0-2 doctors 113 65.7
3-5 doctors 10 5.8
Female specialists in emergency medicine 6-10 doctors 2 12
11-20 doctors 1 06
more than 20 doctors 1 0.6

0 doctors 97 56.4

Male doctors in specialization for emergency medicine 1-2 doctors 24 14.0
3-5 doctors 6 35

0 doctors 93 54.1

Female doctors in specialization for emergency medicine 1-2 doctors 28 16.3
3 or more doctors 5 29

0 doctors 77 44.8

Male general medicine specialists 1-2 doctors 42 244
3 or more doctors 8 47

0 doctors 61 355

Female general medicine specialists 1-2 doctors 41 238
3-5 doctors 17 9.9
6 or more doctors 7 41

0-2 doctors 84 48.8

.. 3-5 doctors 33 19.2
Male general medicine doctors 6-10 doctors 9 52
more than 10 doctors 1 0.6

0-2 doctors 50 29.1

.. 3-5 doctors 35 20.3

Female general medicine doctors 6-10 doctors o4 140
11 or more doctors 17 9.9

0-1 104 60.5
Male nursing staff with higher education 2-4 17 99
5 or more 5 29

0-2 95 55.2
Female nursing staff with higher education 3-5 16 9.3
6 or more 16 9.3

0-5 76 442

6-10 22 128
Male nursing technicians with secondary education 11-20 13 76
21 or more 16 9.3

0-5 76 442

0-5 35 20.3

6-10 41 23.8

Female nursing technicians with secondary education 11-20 35 203
21-30 11 6.4
31 or more 5 29

For doctors under the age of 30, a substantial majority of institutions, about 61.0%, report having
just 0 to 1 doctor. This suggests a relatively low presence of younger doctors within the workforce. A
smaller portion, 11.0%, employs between 2 and 5 doctors, while only 1.2% have 6 or more, indicating
challenges in recruiting or retaining young doctors. In contrast, among doctors aged 30 to 55, there is

a more balanced distribution. Here, 22.7% of institutions report having 0 to 5 doctors and another
22.7% have 6 to 10. The largest group, 27.9%, has 11 to 20 doctors, reflecting that mid-career
professionals are the most prevalent in this age group. Smaller proportions, 8.1% and 4.1% have 21
to 30 and 31 or more doctors, respectively, indicating a decline in higher numbers. For doctors over
the age of 55, 49.4% of institutions have 0 to 5 doctors, suggesting a transition toward retirement.
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Approximately 11.0% of institutions report having 6 to 10 doctors, while 13.4% have 11 or more,
underscoring the continued presence of experienced doctors nearing the end of their careers (Table
9).

Among nursing technicians under 30 with secondary education, 51.7% of institutions employ 0
to 1 technician, highlighting limited entry-level opportunities. Meanwhile, 15.7% employ 2 to 4
technicians and only 5.8% have 5 or more, indicating a focus on retaining more experienced staff.
Nursing technicians aged 30 to 55 show a diverse distribution. Around 16.9% of institutions have 0
to 5 technicians, while 19.2% have 6 to 10. Notably, 14.0% employ 11 to 15 technicians, and 17.4%
have 21 or more, reflecting a strong presence of mid-career professionals. For those over the age of
55, 34.9% of institutions employ 0 to 2 technicians, suggesting a trend toward retirement. Meanwhile,
21.5% have 3 to 5 technicians, with smaller percentages, 10.5% and 6.4%, employing 6 to 10 and 11 or
more, respectively, highlighting the retention of experienced staff (Table 9).

Among doctors, 61.6% report no verified limitations in work capacity, indicating a generally
healthy workforce. However, 10.5% have minor limitations, and 1.7% have significant ones,
suggesting areas for intervention to maintain productivity. Compliance with annual medical
examinations is relatively high among doctors, with 47.1% meeting the requirements. However,
26.7% do not comply, revealing potential gaps in regulatory adherence. For medical nurses and
technicians, 45.3% comply with annual examinations, while 28.5% do not, indicating similar
compliance challenges as seen with doctors (Table 9).

Among ambulance drivers, compliance with annual medical examination requirements is
strong, with 64.5% adhering to standards. Nonetheless, 9.3% do not comply, highlighting areas for
improvement. Regarding work capability, 69.2% of ambulance drivers report no verified limitations,
indicating a robust workforce. However, 4.1% have minor limitations, and 0.6% face significant
limitations, underscoring the need for ongoing health assessments (Table 9).

The age distribution of ambulance drivers shows that 50.0% are under 30, indicating a youthful
workforce. However, 17.4% are aged 30 to 55, while 63.4% are over 55, highlighting a significant
proportion nearing retirement age (Table 9).

Table 9. Age distribution and work capability in medical and emergency services.

Variables Category n %
0-1 105 61.0
Age structure data for doctors under the age of 30 2-5 19 11.0
6 or more 2 1.2
0-5 39 227
6-10 39 227
Doctors aged 30-55 11-20 48 279
21-30 14 8.1
31 or more 7 4.1
0-5 85 494
Doctors over the age of 55 6-10 19 11.0
11 or more 23 13.4
Nursin.g technicians under the age of 30 with secondary 2:411 23 ?é;
education 5 or more 10 5.8
0-5 29 169
6-10 33 19.2
Nursing technicians aged 30-55 11-15 24 140
16-20 11 64
21 or more 30 17.4
0-2 60 349
. .. 3-5 37 215
Nursing technicians over the age of 55 6-10 18 105
11 or more 11 6.4

Doctors with verified limited work capacity No limitation 106 61.6
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Minor 18 105
limitation
Significant 317
limitation
Doctors comply with the legal requirement to undergo annual Yes 81 471
systematic medical examinations No 46  26.7
Medical nurses and technicians comply with the legal Yes 78 453
requirement for annual systematic examinations No 49 285
Ambulance drivers regarding compliance with the legal Yes 111 645
requirement for annual systematic examinations No 16 9.3
No Limitation 92 535
Medical nurses and technicians with verified limited work Mlnf)r . 31 18.0
. Limitation
capacity T
Significant 4 23
Limitation )
0-5 77 4477
Ambulance drivers per vehicle in the Emergency Medical Service ?2;0 ?3 égs'?
(HMP) - :
31-70 5 2.91
71+ 1 0.58
0-16 115 66.9
Ambulance drivers in HMP service (permanent employees) 17-33 11 64
34-66 1 0.6
. . . . 0-1 89 51.7
Ambulance drivers in the Emergency Medical Service by contract )3 2% 151
type (Fixed-term Employees) 410 1 64
Ambulance drivers on fixed-term contracts with secondary 0-1 7. S64
education 2-6 25 145
8-20 5 2.9
Ambulance driyers based on thfeir shifts per month with $_3 1(1)5 2689
completed traffic school education 10 1 0.6
Ambulance drivers who have undergone special training under 0 104 60.5
the National Emergency Medicine Education Program in the past 16 16 9.3
two years 871 7 4.1
0-9 98 57.0
. 10-29 24  14.0
Male ambulance drivers 30-69 5 20
70 and above 1 0.6
0 123 715
Female ambulance drivers 1-2 2 1.2
6 1 0.6
0 86  50.0
. 1-2 30 174
Ambulance drivers under the age of 30 36 9 52
20 1 0.6
0-5 82 47.7
. 6-15 33 19.2
Ambulance drivers aged 30 to 55 17-33 10 58
50 and above 3 1.7
0-3 109 634
Ambulance drivers over the age of 55 4-10 15 87
12 and above 3 1.7
0 119 69.2
Ambulance drivers with verified limited work capability 13 7 4.1
6 1 0.6
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3.5. Communication Systems and Efficacy in Coordinated Response

The evaluation of communication infrastructure within emergency medical services reveals
significant insights into system readiness and adherence to established protocols, which are vital for
gauging the operational effectiveness of these services. Notably, a designated phone number for
urgent responses is in place in 59 instances (34.3%), suggesting that just over one-third of the analyzed
entities have a direct line for emergencies. Nevertheless, the reliance on various other numbers by
39.5% of the units could potentially complicate the efficiency of call handling during emergencies
(Table 10).

The ability to identify incoming calls—a crucial factor in prioritizing emergency responses—is
implemented in 45.3% of the units. This feature substantially boosts the responsiveness of services,
facilitating the swift identification of repeat or critical calls. In contrast, the absence of this capability
in 28.5% of the units might hinder timely responses, necessitating manual verification of calls.

Variability is also evident in the assignment of call reception responsibilities: doctors are directly
engaged in this task in only 14.0% of cases, whereas nurses or technicians assume this role in another
14.0% of instances, occasionally requiring consultation with a doctor, as noted in 10.5% of the cases.
The most common arrangement involves a mixed model where both nurses and doctors participate,
observed in 35.5% of the responses. This arrangement likely offers a balanced approach, ensuring
that skilled medical personnel are involved early in the triage process (Table 10).

Furthermore, protocols for managing calls, essential for the standardization and efficiency of
operations, are in place in 54.1% of the units. This demonstrates a predominant compliance with
structured communication protocols, which are critical for upholding high standards of service.
However, the lack of established protocols in 19.8% of the units may result in inconsistent
management of incoming calls. The data underscores both the strengths and potential areas for
enhancement in the communication frameworks of emergency medical services. By promoting more
standardized call-handling practices and advancing the technological infrastructure for call
identification, there could be substantial improvements in service delivery, especially in scenarios
characterized by high urgency and stress (Table 10).

Table 10. Communication channels and call management in emergency services.

Variables Category n %
Phone number to call (from the territory under your HMP 194 59 34.3%
jurisdiction) in case of intervention Other 68  39.5%
O,
’tl;};i Ssgs:tiif)ic phone number for registering for ambulance KSZ ig ;2202
No 87 50.6%
Yes 78 45.3%
Capability to identify incoming calls N/A 45  26.2%
No 49  28.5%
Doctor 24 14.0%
Nurse/Technician 24 14.0%
Nurse/Technician
Who receives calls only with doctor 18  10.5%
consultation
Mixed model 61 355%
(nurse, doctor)
Yes 93 54.1%
Protocol/procedure for receiving calls N/A 45  26.2%
No 34  19.8%

When examining the capabilities and technological backbone of emergency medical services,
several key factors stand out, particularly in the areas of communication tools, response protocols,
and direct lines of communication. This analysis delves deeply into the hardware and operational
dynamics crucial for swift and efficient disaster management. Regarding that, about 35.5% of services
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report having operational dictation machines, which play a vital role in documenting interactions
accurately and maintaining accountability. However, 9.3% have machines that aren't working,
potentially hampering effective record-keeping and follow-up on emergency calls. Furthermore,
29.1% of the services lack a dictation machine entirely, which could affect the quality of data retention
and retrieval (Table 11).

In 41.3% of cases, phone conversations with patients are recorded, aiding in thorough
documentation and review of emergency calls, essential for training and quality control. However,
32.6% of services do not adopt this practice, and for 26.2%, it is not applicable, possibly due to privacy
concerns or technical limitations. Moreover, only 8.7% record radio communications, with a
significant 65.1% not doing so, which might impact the review and enhancement of dispatch and on-
field communication protocols (Table 11).

A mere 12.2% have a direct telephone line to the police, and only 11.6% connect with the Alert
and Notification Center, indicating limited direct liaisons with these crucial emergency services. This
limitation could delay response times during incidents that require police or centralized alert
services. A majority (62.2%) of communications with field teams happen via mobile phones,
highlighting reliance on cellular networks for coordination. The combined use of mobile phones and
radios is seen in only 8.1% of cases, while exclusive use of radios is minimal at 3.5%, showing a shift
towards more accessible and potentially more reliable mobile technology (Table 11).

While 15.7% of ambulances have a radio station, a significant 58.1% do not, which may impede
communication during critical transfers or remote interventions. Radio repeaters, vital for extending
the range of radio communications, are operational in just 16.9% of cases, with a worrying 57.0%
reported as non-operational, highlighting a critical need for improvement to ensure robust
communication during emergencies. Only 17.4% of services have devices to power their radio
systems during outages, revealing a vulnerability in maintaining communication continuity during
infrastructure failures. Direct channels to communicate with police and firefighter-rescuers are
exceptionally rare, at just 1.7% each, pointing to a significant gap in establishing dedicated and
efficient communication lines with these critical emergency response entities (Table 11).

Tracking reaction times during first-order emergency interventions occurs in 39.5% of cases, a
crucial metric for assessing the responsiveness and efficiency of emergency services. However, nearly
one-third (34.3%) do not monitor these times, potentially missing out on valuable data that could
drive improvements in service delivery. These insights collectively underscore both the strengths and
significant areas for improvement in enhancing the effectiveness, speed, and reliability of emergency
medical services. Advancing technological infrastructure, ensuring the functionality of
communication tools, and setting up solid protocols for direct communication with other emergency
services are vital steps towards optimizing emergency response outcomes.

Table 11. Technical Equipment and Recording Capabilities.

Variables Category n %
Yes, functional 61 35.5%
Presence and condition of a dictation machine Yes, r}on— 16 9.3%
functional
No 50 29.1%
. . . . . Yes 71 41.3%
Il;l;c():rl'ls nceonversatlons with patients are recorded on a dictation N/A 45 26.2%
No 56 32.6%
Yes 15 8.7%
Radio communications recorded on a dictation machine N/A 45 26.2%
No 112 65.1%
. . . .. ) Yes 21 12.2%
Slgleiccleal direct telephone line for communication with the N/A 45 26.2%
P No 106 61.6%
Direct line for communication with the Alert and Notification  Yes 20 11.6%

Center N/A 45 26.2%
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No 107  62.2%
Both methods 14 8.1%
Communication conducted with teams in the field gﬁiﬁ?bﬂe 107 62.2%
Via radio 6 3.5%
Yes 27 15.7%
Ambulance vehicles have a radio station N/A 45 26.2%
No 100 58.1%
0-5 64 37.2%
. . . . 6-10 11 6.4%
Ambulance Vehicles Without a Radio Station 11-15 1 0.6%
16-20 24 13.9%
Operational 29 16.9%
Condition of the radio repeaters Not . 98 57.0%
Operational
. . .. . Yes 30 17.4%
Ds‘\//;:f (’;i)l t};o:rer the radio communication system in case of a N/A 45 26.2%
p & No 97 56.4%
Special radio communication channel for direct Yes 3 1.7%
communication with the police No 124 72.1%
Special radio communication channel for direct Yes 3 1.7%
communication with firefighters-rescuers No 124 72.1%
Reaction ti itored durine first-ord Yes 68 39.5%
inii; ‘:;)rrllti(l)TSe monitored during first-order emergency N/A 45 26.2%
No 59 34.3%

3.6. Emergency Response Times and Efficacy in Urgent Interventions

An analysis of response times in different emergency medical service scenarios sheds light on
how effectively and swiftly interventions are carried out. By categorizing these times into distinct
ranges, we can better understand how well services are delivered across various operational contexts.
The data indicate that a significant 20.3% of activation times fall within the 0 to 1-hour range,
demonstrating a quick response in a fifth of the cases. As the activation time lengthens, however, the
percentage of cases decreases, with only 6.4% taking between 1 and 3 hours and an even smaller 4.1%
extending from 3 to 10 hours. Alarmingly, 8.7% of activation times exceed 10 hours, raising questions
about delays in certain emergency responses and pointing to either complex cases or underlying
inefficiencies that merit closer scrutiny (Table 12).

On the other side, reaction times offer another critical measure of responsiveness. In 8.7% of
cases, services manage to react within an hour, indicating that immediate action is possible, though
not consistently achieved across all services. The largest proportion, 23.3%, falls within the 1 to 10-
hour range, revealing a wide variation in response timeliness. Reaction times that extend beyond 10
hours—5.8% of cases up to 20 hours and 1.7% surpassing 20 hours—highlight possible operational
or logistical challenges (Table 12).

This metric (prehospital intervention time) breaks down the responsiveness from the onset of an
emergency to the point of medical intervention. About 15.7% of prehospital interventions occur
within 0 to 10 hours, reflecting quicker activation periods. The percentage rises to 16.3% for
interventions taking 10 to 30 hours, suggesting that many interventions fall within this range. Longer
intervention times —between 30 to 60 hours and those exceeding 60 hours —are less common, at 5.2%
and 2.3%, respectively, indicating areas where intervention delays are significant. These various
timeframes—across activation, reaction, and prehospital intervention—provide a detailed view of
the operational dynamics in emergency medical services. The data reveal both the potential for rapid
action and areas where delays impact overall emergency response effectiveness. Understanding these
dynamics is essential for pinpointing where improvements are needed, enhancing training and
resources, and ultimately improving patient outcomes in critical situations such as disasters (Table
12).
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Table 12. Analysis of response times in emergency medical services.

Variables Category n %
0 to 1 hour 35 20.3
Activation times >1 to 3 hours 1 04
>3 to 10 hours 7 4.1
>10 hours 15 8.7
0 to 1 hour 15 8.7

>1 to 10 hours 40 23.3
>10 to 20 hours 10 5.8

Reaction time

>20 hours 3 1.7
0 to 10 hours 27 157
10 to 30 hours 28 16.3
Prehospital intervention time results 30 to 60 hours 9 5.2
More than 60 4 23
hours
A written plan/procedure known to workers in case of Yes Sa 488
disasters N/A 0 2.1
No 38 221
Vehicle for mass casualty incidents equipped with stretchers Yes 10 58
and medical supplies? N/A 0 291
No 112 65.1
Yes 16 9.3
Availability of triage cards (either in vehicles or bags) N/A 50 291
No 106 61.6
Mass casualty response drills in the last 2 years at your Yes 24 140
institution N/A 20 29.1
No 98 57.0
One time per 20  80.0
year or less
Frequently drills for mass casualty incidents Twice a year 4 16.0
More than twice 1 4.0
a year
Yes 27 157
Joint drills with other emergency services in the last 2 years? N/A 50 291
No 95 552

A notable number of institutions have developed written plans or procedures for disaster
response, with nearly half (48.8%) confirming their existence. This statistic indicates a moderate level
of preparedness, as almost 50% of the surveyed institutions have established and shared their disaster
response strategies with their teams. On the flip side, only 5.8% reported having vehicles equipped
specifically for mass casualty incidents, pointing to a considerable gap in physical readiness for large-
scale emergencies. Similarly, only 9.3% of institutions had triage cards, which are essential for the
efficient allocation of resources during such incidents. This limited availability suggests there could
be delays and inefficiencies during the initial response phases.

In terms of mass casualty response drills, just 14% of institutions conducted these exercises in
the past two years, with most of them doing so once a year or even less frequently. This lack of regular
training could impact the readiness and ability of institutions to effectively manage disaster
situations. Furthermore, only 15.7% of institutions participated in joint drills with other emergency
services, such as the police, military, and fire departments, over the past two years. This could
hamper coordinated response efforts in real disaster scenarios.

Looking at response times as another key measure of preparedness, only 8.7% of services
managed to respond within an hour, showing that while immediate action is sometimes possible, it
is not consistently achieved across all services. The largest group, 23.3%, responded within 1 to 10
hours, illustrating a wide variation in timeliness. Some response times exceeded 10 hours, with 5.8%
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taking up to 20 hours and 1.7% taking even longer, highlighting potential operational or logistical
challenges.

3.6. Training and Preparedness for Disaster (Emergency) Response

Regarding training compliance and needs within an EMS system, results show that 32.0% of
newly hired doctors and 30.8% of nursing technicians have undergone specialized emergency
medicine training soon after being hired, reflecting strong initial training programs for these essential
staff members. However, there are notable gaps, as 41.9% of doctors and 43.0% of nursing technicians
reported not receiving this training, highlighting a need to improve training coverage (Table 9). A
closer look reveals that 42.4% of EMS personnel have received training at established centers, yet
31.4% have not, and 26.2% are marked as not applicable, indicating potential disparities in training
access or inconsistent requirements across the organization. Alarmingly, while a significant 68.0% of
respondents recognize the need for more training for all EMS staff, 5.8% do not see this necessity,
pointing to a perception gap that could affect service delivery (Table 9).

When asked to prioritize training needs, 57.0% of respondents believe doctors require the most
training, compared to only 5.2% for nursing technicians and ambulance drivers. This suggests a
focused need for advanced training for physicians who often handle the most complex medical
emergencies (Table 9). Specific training needs identified include CPR and trauma management,
prioritized by 26.2% of responses, underscoring the importance of these skills in emergency settings.
Other areas such as urgent medical conditions, emergency protocols and equipment use, safety and
operational training, and specialized medical fields like obstetrics and cardiology also receive
significant attention. This indicates a broad spectrum of training needs that align with the diverse
challenges faced in emergency medical services (Table 13).

Table 13. Training and Compliance in Emergency Medical Services.

Variables Category n %
Newly hired employee doctors Yes 55 32.0
unde?rgone special training in emergency No 7 419
medicine
Newly hired employee nursing Yes 53 30.8
technician unde?g.one special training in No 74 430
emergency medicine
Employees in EMS service undergone Yes 73 424
training at any of the existing training N/A 45  26.2
centers No 54 314
Additional training is necessary for all Yes 117 68.0
employees in the EMS N/A 45 262

No 10 538
Importance of who needs training the Doct(?r - %8570
most Nursing Technician 9 5.2

Ambulance Driver 9 5.2

CPR and Trauma Management

(Cardiopulmonary resuscitation, 45 262%

trauma management, polytrauma

handling)

Urgent Medical Conditions

(Emergency response, urgent medical 35  20.3%
Categories of training needs and pediatric care)

Emergency Protocols and Equipment

(Equipment use, triage, protocols, 32  18.6%

communication)

Safety and Operational Training

(Safety protocols, personal safety, 30 174%

psychological support)
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Specialized Medical Training
(Obstetrics, toxicology, neurology, 30  17.4%
cardiology)
Specification of norms for operations Yes 98 57.0
(equipment, staff, space, vehicles, N/A 45  26.2
educatlon,. etc.) as key area for enhancing No 29 169
EMC services
Implementation and adherence to Yes 81 471
standards and procedures as key area for N/A 45 262
enhancing emc services No 46 267
. . Yes 97 564
Continuous education as key area for
enhancing EMC services N/A 45 262
No 30 174
Establishing new training centers as key Yes 9 343
area for enhancing EMC services N/A 45 262
No 68 395
. Yes 106 61.6
Equipment renewal as key area for
enhancing EMC services N/A 5 262
8 No 21 122
Additional Staff as key area for Yes 102 59.3
enhancing EMC services N/A 45 262
8 No 25 145

A significant majority, 57%, emphasized the importance of establishing clear norms for
operations, including aspects like equipment, staffing, space, vehicles, and education. This highlights
a strong belief in the necessity for standardized and well-defined operational guidelines. Similarly,
47.1% of participants stress the importance of strict adherence to established standards and
procedures, underscoring the critical role of regulatory compliance and structured protocols in
disaster management (Table 13).

Moreover, continuous education is considered crucial, with 56.4% of respondents
acknowledging its importance in keeping EMS personnel updated with the latest medical practices
and emergency response techniques. However, opinions differ on the value of physical expansions
like new training centers; only 34.3% see this as beneficial, while a larger portion, 39.5%, disagrees,
suggesting concerns about the effectiveness or resource allocation for such initiatives. Support for
equipment renewal is notably strong, with 61.6% of respondents affirming that modern and efficient
equipment is vital for enhancing EMS functionality and service quality.

Similarly, 59.3% of respondents favor adding more staff, pointing to a recognized need for
additional personnel to meet increasing service demands and ensure prompt emergency responses
(Table 13). These perspectives collectively highlight a consensus on the need to improve operational
standards, continuous professional development, and resource upgrades to advance the quality and
efficiency of emergency medical services. However, the perceived value of expanding training
facilities remains a point of contention.

3.8. Financial Resources and Administrative Efficacy in Emergency Medical Services

A significant 69.2% of Emergency Medical Services (EMS) are primarily funded by the National
Health Insurance Fund (RFZO), showing a heavy reliance on national health insurance to keep their
operations running smoothly. In stark contrast, just 4.1% of EMS do not receive any funding from
RFZO, underscoring the fund's crucial role in supporting EMS activities. On the other hand,
municipal or city budgets are a source of funding for 39% of EMS, while 34.3% receive no financial
support from their local governments, illustrating differing levels of local government involvement
in various areas (Table 14).

When it comes to generating their own revenue or receiving donations, these sources play a
smaller role. Only 24.4% and 20.3% of EMS rely on self-generated revenue and donations,
respectively. Notably, 48.8% do not depend on their own revenue, and 52.9% do not rely on
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donations, pointing to potential financial vulnerabilities and challenges in maintaining stable
operations. Additionally, 40.7% of healthcare institutions benefit from extra funding from local
governments for staffing, which is vital for enhancing their ability to respond effectively to
emergencies (Table 14).

In terms of staffing, about half of the EMS units operate with a modest number of 0-5 doctors,
indicating that many services manage with minimal medical personnel. This pattern is similar for
medical nursing technicians and ambulance drivers, suggesting that numerous EMS units work with
limited staff. The data on service length and working conditions reveals that a significant number of
doctors and medical technicians/nurses have considerable experience, suggesting good retention
rates. However, almost as many lack this longevity, which could indicate staff turnover or the
presence of newer team members. Compensation for working unsociable hours is well recognized,
with around 69.8% of medical staff receiving payment for night shifts and work on Sundays. This
highlights the demanding nature of EMS work schedules and the importance of compensating staff
for their night and weekend shifts (Table 14).

Table 14. Funding Sources and Staffing in Emergency Medical Services (EMS).

Variables Category n %
National health insurance fund (RFZO) resources: source of funding Ees 119 _69.2
EMS /A 46 267
No 7 41
Yes 67 39.0
Municipal/City Budget Resources: source of funding EMS N/A 46  26.7
No 59 343
Yes 42 244
Own Revenue: source of funding EMS N/A 46  26.7
No 84 488
Yes 35 203
Donations: source of funding EMS N/A 46  26.7
No 91 529
Healthcare institution receive additional financial resources from Ee/i Zg ;2;
local government to employ additional staff No 55 300
0-5 86  50.0%
6-10 14 81%
Doctors in Emergency Medical Services 11-15 8 4.7%
16-20 8 4.7%
21+ 9 5.2%
0-5 83 48.3%
6-10 18  10.5%
Medical Nursing Technicians in Emergency Medical Services 11-15 11 64%
16-20 8 4.7%
21+ 5 2.9%
0-5 84 48.8%
6-10 16 9.3%
Ambulance Drivers in Emergency Medical Services 11-20 15 87%
21-30 7 4.1%
30+ 3 1.7%
Yes 56 32,6
Doctors in Emergency Medical Services have credited service years No 66 384
Undecided 3 1.7
Yes 120  69.8
Doctors in Emergency Medical Services have paid night shifts? No 2 1.2
Undecided 3 1.7
Yes 120 69.8

Doctors in Emergency Medical Services have paid work on Sundays? No 5 29
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Medical technicians/nurses in Emergency Medical Services and LE;S zz ggi

: . o .
ambulance transport have credited service years? Undecided 2 10
Medical technicians/nurses in Emergency Medical Services and Yes 120 69.8
ambulance transport have paid night shifts? No 2 1.2
Medical technicians/nurses in Emergency Medical Services and Yes 120 69.8
ambulance transport have paid work on Sundays No 5 2.9

The assessment of the ambulance vehicle fleet shows a diverse range of ages. Notably, 18.6% of
the vehicles were manufactured between 2011 and 2015, suggesting that part of the fleet is relatively
modern. However, older vehicles from 1989 to 2000 and 2001 to 2005 make up smaller portions, 6.4%
and 11.0% respectively. This highlights a potential need to update older vehicles to maintain
reliability and efficiency in emergency responses (Table 15).

When looking at how much these vehicles have been used, we see that 22.1% have traveled
between 400,000 to 1,000,000 kilometers, indicating heavy use. This high mileage suggests that
maintaining these vehicles could be costly, and their reliability might be compromised. Other mileage
ranges also reflect significant usage, underscoring the demanding nature of these vehicles'
operational duties. Regarding the availability of critical medical equipment, the functionality rate is
quite high for essential items like EKG machines and biphasic defibrillators, at 70.9% and 64.0%,
respectively. This suggests that most EMS services are well-prepared to handle cardiac emergencies.
However, there’s a noticeable gap in more advanced equipment like portable mechanical respirators
with CPAP mode, which are functional in only 11.0% of services. This indicates a need for
improvement in respiratory support capabilities. Basic emergency equipment, such as
cardiopulmonary resuscitation sets and 10-liter oxygen bottles, is generally well-stocked, with
functionality rates of 61.6% and 68.6%, respectively. This suggests strong readiness for basic life-
saving interventions. However, more specialized equipment, like vacuum mattresses and cervical
collars for spinal immobilization, show varied availability at 33.1% and 62.8%, respectively,
indicating differences in preparedness for specific emergencies (Table 11).

Communication equipment is another critical area for EMS operations. Fixed radio stations are
available in 25% of ambulances, while handheld radios are present in only 9.3% of cases. This
highlights a significant opportunity to enhance communication capabilities during emergencies.
There are also significant shortages in essential medical supplies, such as thrombolytic medications
and emergency cricothyrotomy kits, which are available in only 4.7% and 8.7% of cases, respectively.
Similarly, the availability of infusion solution heaters and protective helmets with lamps is extremely
limited, at just 0.6% each. These shortages emphasize the challenges EMS face in being fully
equipped. Overall, these findings point to critical needs and gaps within emergency medical services.
There's an urgent requirement for investment in equipment and vehicle updates to boost the
effectiveness and responsiveness of EMS operations (Table 11).

Table 15. Availability of Medical Equipment and Emergency Personnel in EMS.

Variables Category n %
1989-2000 11 64%
2001-2005 19  11.0%

Ambulance Vehicles by Year of Manufacture 2006-2010 21 12.2%
2011-2015 32 18.6%
2016-2018 20 11.6%
0- 57,200 21 20.2
57,200 - 125,354 19 183

Medical Vehicles - number of kilometers traveled 125,354 - 285,564 20 19.2
285,564 - 400,000 21 20.2
400,000 - 1,000,000 23 221
Yes 38  22.0

Presence of radio stations in medical vehicles No 70 407

Does not exist 2 1.2

d0i:10.20944/preprints202408.1294.v1
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Functionality of EKG machines for activities within the

. Exists 122 709
healthcare service

Biphasic defibrillators with monitors for activities within Does not exist 13 76
the healthcare service Exists 110 64.0

Functionality of portable aspirators for activities within the = Does not exist 17 9.9
healthcare service Exists 106 61.6
Portable Mechanical Respirator with Oxygen Tank Does not exist 59 343
Functionality in HMP Activities Exists 64 372
Functionality of portable mechanical respirators with Does not exist 104 60.5
oxygen tanks that have the CPAP mode Exists 19 110

S . L Does not exist 17 99
Availability of cardiopulmonary resuscitation sets Exists 106 616

Availability of 10-liter oxygen bottles for activities within Does not exist 5 2.9
the healthcare service Exists 118 68.6
Vacuum mattresses for activities within the healthcare Does not exist 66 384
service Exists 57  33.1

. . . e Does not exist 15 87
Cervical collars for spinal immobilization Exists 108 628
. . g . Does not exist 39 227
Kramer splints for activities within the healthcare service Exists 84 488
Infusion Solution Heater Functionality in HMP Activities qus not exist 122 70.9

Exists 1 0.6
.. . Does not exist 115 669

Medications for thrombolytic therapy Exists 3 47
. . Does not exist 108 62.8

Emergency Crlcothyrotomy kits Exists 15 3.7
S o . Does not exist 38 221
Availability of childbirth kits Exists 85 494
Protective Helmets with Lamps Availability in HMP Does not exist 122 70.9

Activities Exists 1 0.6
Does not exist 80 46.5
Fixed Radio Station Availability in Ambulance Exists 43 250
. S Does not exist 107 62.2

Handheld Radio Availability Exists 6 93
. S Does not exist 112 65.1

Ultrasound Device Availability Exists 1 64

4. Discussion

The study sheds light on the diverse organizational structures of Emergency Medical Services

(EMS) in Serbian healthcare institutions. Approximately 46% of health centers have EMS integrated
into specialized departments, which helps focus efforts on managing emergencies through targeted
training and resource allocation. This setup can potentially lead to better patient outcomes by making
emergency care more efficient and organized [54,118]. However, implementing this model requires
significant resource investment, which may not be practical for every facility [119].

For about 34% of centers, EMS operates within general medical services, allowing existing
medical staff to handle emergencies alongside their regular duties. This flexible approach can
maximize resource use but also poses challenges in juggling routine care with emergency demands,
possibly affecting the quality of emergency responses [120]. Staff in these settings may need
additional training to be adequately prepared for emergencies [121,122]. A small portion, 15% of
facilities, have set up EMS as separate units, specifically dedicating resources to emergencies. This
can enhance the efficiency and effectiveness of emergency responses by ensuring specialized training
and equipment are available [123]. However, the limited adoption of this model suggests there are
barriers, such as financial or administrative hurdles, to its wider use [70,124].

Specialized entities like Institutes for Emergency Medical Services, present in just 3.6% of cases,
highlight the potential benefits of concentrated expertise and resources. These institutions can act as
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centers of excellence, offering advanced emergency care and serving as models for best practices
[125]. Meanwhile, the lack of an organized EMS system in 1.44% of facilities points to a critical gap in
emergency healthcare coverage, indicating a need for policy interventions and investments to extend
EMS services [54].

EMS activities are mainly centralized, with nearly 89% of operations taking place in one or two
locations. While this centralization can enhance efficiency by leveraging economies of scale, it might
restrict access for remote areas, particularly in rural or underserved regions [96,126]. Some facilities
are trying to improve coverage with limited decentralization (4.44% having 3 to 10 points and 1.11%
with more than 11 points), but further expansion is needed to ensure equitable access to emergency
services across the country [80]. Centralization may also create bottlenecks during high-demand
periods, stressing the importance of strategic planning and resource allocation to increase capacity
and responsiveness [127].

Shift work predominates in EMS staffing, with 55.2% of operations using this approach over
rotating shifts (44.8%) to ensure continuous service delivery, which is crucial for emergency
healthcare. The widespread use of 12-hour shifts (80.2%) aims to balance operational efficiency with
staff well-being, though these shifts can lead to fatigue and decreased performance over time.
Alternative shift models, including 8-hour shifts and flexible schedules, could help reduce burnout
and enhance staff satisfaction [128,129].

Single-team configurations are common during both daytime (50.6%) and nighttime (48.3%)
shifts, streamlining operations but potentially creating challenges during peak times or complex
emergencies [130]. Facilities employing multiple teams (16.9% during the day and 16.3% at night) or
special configurations (27.9% during the day and 23.2% at night) show adaptability to varying
demands, suggesting tailored staffing models could improve EMS effectiveness [61].

The composition and deployment of medical transport teams show notable variation, with 43.0%
of facilities relying on single teams for daytime transport operations. While this lean setup
emphasizes resource efficienc [131], it may limit the ability to handle multiple emergencies or
complex cases simultaneously [51]. Comprehensive team configurations (37.8%), including doctors,
nurses/technicians, and drivers, ensure thorough patient care but require significant resources.

Healthcare facilities typically cover areas of 300-400 km?, reflecting a broad reach, though the
lack of highway coverage in 50.0% of institutions highlights logistical challenges that could delay
rapid responses [132]. Strategic placement of facilities and enhancements in infrastructure [79], such
as road networks and communication systems, are vital to improving EMS accessibility and efficiency
[133]. Also, the study identifies major gaps in strategic readiness, with 57.0% of facilities lacking
specific emergency preparedness plans. This gap underscores the need for better planning and
coordination to improve EMS effectiveness [75,134-138]. The absence of preparedness plans could
lead to inconsistent response strategies and suboptimal patient outcomes, especially in large-scale
emergencies and disasters [72,103,106,107,114,115,139-141].

Seasonal population changes, reported by 48.8% of respondents, further emphasize the need for
flexible and adaptive EMS strategies. Facilities must be prepared to adjust resources and staffing in
response to fluctuations caused by tourism, migration, or temporary residents [64,142].

Furthermore, the study highlights notable differences in staffing models among Emergency
Medical Services (EMS) facilities in Serbia, which points to both strengths and challenges in meeting
the demands of emergency care. In 25.58% of these facilities, there is a moderate staffing model with
3 to 5 doctors, reflecting a balanced strategy that can efficiently handle emergencies without
stretching resources too thin. This setup provides a good mix of cost efficiency and operational
capacity, ensuring there is enough medical expertise for handling routine emergencies [49,143].
However, there are challenges in some facilities where 11.63% operate with just 0 to 2 doctors. Such
limited staffing can pose significant challenges in delivering timely and comprehensive care,
especially during high-demand situations or complex emergencies and disasters [50]. On the other
hand, facilities with larger teams of 12 to 15 doctors (11.05%) or more than 15 doctors (8.72%) suggest
an ability to manage more complex cases, likely indicating strategic investments in areas with greater
emergency needs or larger populations [53].
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The availability of specialists in EMS facilities is generally limited, with 51.74% of facilities
employing only 0 to 2 specialists. This lack highlights the challenges in recruiting and retaining
specialized personnel, which can affect the quality of care in complex or specialized emergency
situations [66]. Facilities with 3 to 5 specialists (15.70%) can offer more comprehensive care, but the
scarcity of larger numbers of specialists suggests systemic barriers, like funding constraints or limited
training opportunities, to developing specialization [82]. Also, training for doctors in emergency
medicine is also sparse, with 67.44% of institutions reporting only 0 to 2 doctors in training. This
situation indicates a significant opportunity for growth in workforce development [144], highlighting
the need for targeted training programs to enhance specialization and improve emergency care
capabilities [68,71,113,145-147]. The trend toward employing generalists (58.14% with 0 to 2
specialists in general medicine) shows a pragmatic approach to staffing but underscores the need for
greater specialization to effectively manage diverse medical emergencies.

The gender distribution among doctors and specialists in EMS facilities shows a reasonably
balanced representation of female doctors, with 30.2% of institutions having 0 to 5 female doctors,
compared to 41.3% with 0 to 5 male doctors. This suggests a relatively equitable gender distribution
in smaller teams, though larger teams of female doctors are less common [148]. While opportunities
exist for women in EMS, there is room for improvement in achieving gender parity, especially in
higher-level or specialized roles [56,116,117].

The age distribution among doctors shows a low presence of younger doctors under 30, with
61.0% of institutions employing just 0 to 1 doctor in this age group. This indicates challenges in
attracting and retaining young medical professionals, which could have long-term implications for
workforce sustainability [60]. Meanwhile, the prevalence of doctors aged 30 to 55 points to a more
stable mid-career workforce, but the significant proportion of doctors over 55 suggests potential
retirements on the horizon, necessitating proactive recruitment and succession planning [149].

The evaluation of communication infrastructure in Emergency Medical Services (EMS) facilities
in Serbia provides critical insights into their preparedness and protocol adherence, which are vital
for effective disaster management [150]. In 34.3% of the facilities, having a designated phone number
for urgent responses indicates a structured method of handling emergencies. This setup facilitates
faster response times and boosts overall system efficiency [151]. However, the use of multiple other
numbers by 39.5% of units suggests potential inefficiencies in call management, which could lead to
delays during critical emergencies. Streamlining communication channels with a standardized direct
line for emergencies across all facilities could improve efficiency and reduce confusion during high-
stress scenarios [57]. The capability to identify incoming calls, implemented in 45.3% of units, is a
crucial feature that enhances responsiveness by allowing quick identification of critical or repeat calls
[152]. This ability is essential for prioritizing emergencies and ensuring timely intervention. The
absence of this feature in 28.5% of units highlights a gap that could hinder prompt responses, pointing
to the need for technological upgrades to support real-time call identification and prioritization [153].

The study shows variability in the assignment of call reception responsibilities, with a mixed
model involving both nurses and doctors being the most common arrangement (35.5%). This
approach likely provides a balanced method, ensuring skilled medical personnel are involved early
in the triage process [55]. The involvement of nurses or technicians in 14.0% of cases and doctors in
another 14.0% suggests a flexible approach that can be tailored to the specific needs and resources of
each facility. However, the requirement for consultation with doctors in some cases (10.5%) indicates
potential delays in decision-making [154]. Empowering nurses and technicians through enhanced
training could streamline operations and improve response times [155].

The existence of protocols for managing calls in 54.1% of units reflects adherence to structured
communication frameworks, which are essential for maintaining high service standards [5,61,80,153].
However, the absence of established protocols in 19.8% of units may lead to inconsistent call
management and potential delays in emergency responses. Promoting standardized call handling
practices and implementing comprehensive protocols across all facilities are critical steps toward
improving operational consistency and service quality [156]. The technological infrastructure of EMS
facilities, including communication tools and response protocols, is crucial for effective disaster
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management [38-40,138,146]. The operational status of dictation machines in 35.5% of services is
important for accurate documentation and accountability. However, the lack of functional machines
in 9.3% and their absence in 29.1% of services indicate significant gaps in data retention and retrieval
capabilities. Addressing these deficiencies through investments in functional communication tools
and technologies is vital to support efficient record-keeping and follow-up on emergency calls [89].
Regarding communication with other emergency services, the study highlights limited direct
communication channels with other emergency services, such as the police and the Alert and
Notification Center, with only 12.2% and 11.6% of facilities having such connections, respectively.
This limitation could delay responses during incidents requiring coordination with police or
centralized alert services [104,157-159]. This for sure underscoring the need for integrated
communication systems that facilitate seamless interaction among different emergency responders
[160]. The reliance on mobile phones for field communication in 62.2% of cases reflects a shift towards
more accessible and reliable technology [161-164]. However, the minimal use of radios (3.5%) and
the lack of combined mobile and radio communication (8.1%) suggest that facilities could benefit
from leveraging multiple communication platforms to ensure redundancy and reliability during
emergencies. The lack of operational radio stations in ambulances (58.1%) and non-functional radio
repeaters (57.0%) further emphasizes the need for technological upgrades to maintain robust
communication during critical situations [165,166].

Analyzing response times in various emergency medical service scenarios provides valuable
insights into how well these services operate and respond during emergencies and disasters [63].
Activation time, which is the interval from receiving an emergency call to the start of a response, is a
critical measure of system readiness [167]. The data show that 20.3% of activation times are within
the 0 to 1-hour range, indicating a strong ability to quickly respond in a significant number of cases.
This performance suggests that when conditions are favorable, services are well-prepared for rapid
deployment [168]. Nonetheless, there are instances of longer activation times, with 6.4% of cases
taking between 1 and 3 hours and 8.7% exceeding 10 hours. These delays highlight areas that need
improvement, possibly due to logistical hurdles, resource constraints, or complex disasters [84].
Addressing these inefficiencies is vital for reducing delays and enhancing the overall responsiveness
of emergency medical services [169].

Reaction time, which tracks the period from activation to when emergency personnel arrive at
the scene, is another key indicator of responsiveness [20,159]. Although 8.7% of cases achieve a
reaction time within an hour, this suggests that immediate response is not always the norm. The
largest share of cases, 23.3%, falls within the 1 to 10-hour range, indicating variability in how
effectively different services and scenarios are handled [133]. Extended reaction times, with 5.8% of
cases taking up to 20 hours and 1.7% surpassing 20 hours, point to notable operational or logistical
hurdles. These delays may be due to traffic congestion [170], geographic challenges, or inadequate
staffing during peak times [95]. Tackling these issues requires a comprehensive approach, including
infrastructure upgrades, better resource management, and improved communication systems to
optimize response times.

Prehospital intervention time, which covers the span from the onset of an emergency to the point
of medical intervention, provides a full picture of EMS efficiency [171]. The data show that 15.7% of
interventions occur within 0 to 10 hours, reflecting quick activation and response. However, a notable
16.3% of interventions occur within the 10 to 30-hour range, indicating room for improvement.
Longer intervention times, with 5.2% of cases taking 30 to 60 hours and 2.3% exceeding 60 hours,
underscore the need for strategic enhancements in EMS operations [80]. These delays might stem
from complex emergencies, limited resources [172], or coordination issues, stressing the importance
of continuously evaluating and optimizing EMS processes to shorten intervention times and improve
patient outcomes [65].

Preparedness for mass casualty incidents such as disasters is a vital aspect of EMS readiness
[105,173,174]. About 48.8% of institutions have written plans or procedures for disaster response,
indicating a moderate level of preparedness. However, the limited availability of vehicles equipped
for mass casualty incidents (5.8%) and triage cards (9.3%) reveals significant gaps in physical
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readiness. These deficiencies could lead to delays and inefficiencies in the initial phases of a large-
scale emergency, highlighting the need for better planning and resource allocation. The infrequency
of mass casualty response drills, with only 14% of institutions conducting such exercises in the past
two years, points to a lack of regular training that could affect readiness and response effectiveness
[69]. Additionally, limited participation in joint drills with other emergency services (15.7%) indicates
potential barriers to coordinated response efforts. This underscores the need for increased
collaboration and training to ensure a unified and effective approach during actual disaster scenarios
[175].

The data reveals that a significant number of new Emergency Medical Services (EMS) employees
receive initial training. Specifically, 32% of newly hired doctors and 30.8% of nursing technicians are
provided with specialized emergency medicine training soon after they join. This reflects a strong
commitment to ensuring essential staff are equipped with the necessary skills from the start [176].
However, there are notable gaps, with 41.9% of doctors and 43% of nursing technicians not receiving
this training. This underscores the need to broaden training programs to ensure comprehensive
coverage for all new hires [176]. Consistent training for all new EMS personnel is vital for maintaining
high standards of emergency care [177]. About 42.4% of EMS personnel receive training at established
centers, but 31.4% report lacking access, and for 26.2%, it is deemed not applicable. This suggests
disparities in training access or inconsistencies in training requirements throughout the EMS system
[91]. Notably, while 68% of staff acknowledge the need for more training, 5.8% do not perceive this
necessity. This gap in perception could impact service delivery quality if not addressed, as it indicates
differing levels of awareness about the importance of ongoing training [69,70].

When considering training priorities, 57% of respondents believe that doctors need the most
training compared to just 5.2% for nursing technicians and ambulance drivers. This highlights a
demand for advanced training for physicians, who frequently manage complex emergencies and
disasters [178]. Key areas of training identified include CPR and trauma management (26.2%),
emphasizing the importance of these skills in disasters [38,68,177]. Other essential areas include
training in urgent medical conditions, emergency protocols, equipment use, and specialized fields
like obstetrics and cardiology, reflecting the wide range of challenges faced in EMS [38,68,177]. A
significant majority (57%) highlight the importance of establishing clear operational standards,
covering aspects like equipment, staffing, space, vehicles, and education. This reflects a strong belief
in the value of standardized and well-defined guidelines to enhance EMS operations [179]. Similarly,
471% stress the importance of adhering strictly to established standards and procedures,
emphasizing the crucial role of regulatory compliance and structured protocols in disaster
management. Continuous education is seen as vital by 56.4% of respondents, underscoring its role in
keeping EMS personnel updated with the latest practices and techniques [180].

Opinions are divided regarding the expansion of physical training facilities, with only 34.3%
seeing it as beneficial, while 39.5% disagree. This suggests concerns about the effectiveness or
resource allocation of such initiatives [67]. However, there is strong support for equipment renewal,
with 61.6% affirming that modern and efficient equipment is essential for improving EMS
functionality and service quality. Additionally, 59.3% of respondents support adding more staff,
highlighting a recognized need for additional personnel to meet growing service demands and
ensure prompt disasaster responses [35,72,122,141,146,166].

The Emergency Medical Services (EMS) system predominantly depends on the National Health
Insurance Fund (RFZO), which funds 69.2% of its services, highlighting its critical role. In contrast,
only 39% of EMS services receive support from municipal or city budgets, and 34.3% do not receive
any funding from local governments, indicating a significant variation in regional financial backing.
This underscores the need for greater municipal involvement to ensure consistent quality across
services [181].

Self-generated revenue and donations are relatively minor funding sources, with only 24.4% and
20.3% of EMS units relying on them, respectively. This limited diversification of funding highlights
potential financial vulnerabilities [182] and underscores the necessity for varied funding strategies to
maintain stable operations [183]. A significant number of EMS units operate with minimal staffing,
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with about half employing only 0-5 doctors, a trend that is also reflected in the number of nursing
technicians and ambulance drivers. This staffing level could impact the quality of emergency
response and underscores the need for additional personnel to meet the growing demand for services
[184]. The workforce comprises a mix of experienced and newer staff, indicating both retention and
potential turnover. Compensation for night shifts and weekends is provided, with 69.8% of medical
staff receiving additional pay, highlighting the demanding nature of EMS work and the importance
of fair compensation.

The ambulance fleet includes a modest proportion of modern vehicles (18.6% from 2011-2015),
while many vehicles are outdated, suggesting a pressing need for upgrades to ensure reliability [88].
High mileage in 22.1% of vehicles indicates heavy usage, which could compromise efficiency and
dependability. Most EMS units are equipped with essential tools such as EKG machines (70.9%) and
defibrillators (64.0%), but there is a notable gap in advanced equipment like portable respirators
(11.0%). The limited availability of communication tools, such as fixed radio stations (25%) and
handheld radios (9.3%), highlights a need to improve communication capabilities [59]. There are
significant shortages in crucial supplies, such as thrombolytic medications (4.7%) and cricothyrotomy
kits (8.7%), pointing to preparedness gaps. This indicates a need for enhanced inventory management
to ensure comprehensive emergency support [52].

The study faced several limitations, which are outlined below: a) the participant sample was
drawn exclusively from healthcare institutions within Serbia, limiting the ability to generalize the
findings to other countries or healthcare systems; b) since the research depends on participants' self-
assessments, there is a possibility of subjectivity in their responses, which could introduce bias into
the results; c) the absence of longitudinal data makes it challenging to monitor changes in the
efficiency of the emergency medical response system over time, thus potentially obscuring long-term
trends; d) resource and equipment shortages in certain institutions may have influenced the depth of
the data collected, especially in facilities with smaller capacities; e) differences in emergency
preparedness levels across healthcare institutions could make it more difficult to compare results
from different regions or organizations; f) the lack of standardized national protocols might have
affected the uniformity and reliability of the collected data, posing difficulties for accurate analysis
of the system's overall efficiency.

5. Recommendations

The recommendations in Table 16 are designed to tackle critical areas within Emergency Medical
Services (EMS) that need strategic improvements. By concentrating on elements like organizational
structure, resource allocation, communication systems, response times, training, and financial
resources, these strategies lay out a detailed plan for boosting the effectiveness and preparedness of
EMS operations.

Each recommendation is evaluated based on factors like duration, feasibility, cost, and priority
to ensure that the actions taken are well-suited to the varied needs and challenges faced by EMS units.
Through these focused efforts, the aim is to strengthen EMS capabilities, make better use of resources,
and ensure a strong response to emergencies.

Table 16. Strategic Recommendations for Enhancing Emergency Medical Services: Addressing
Structural, Resource, and Operational Challenges.

Aspect Recommendations Term Feasibility Cost Priority

Standardize risk assessments . .
across all EMS units. Short  High Low High
Introduce dynamic updating

Onganizational | L emergeney | Short High  Medium High
Management response strategies.

Establish a centralized
authority for EMS Long Medium Medium High
management.
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Integrate new technology
platforms for real-time risk ~~ Long Low High High
management.
Develop inter-agency
agreements for risk Long Medium Medium Medium

management best practices.

Conduct targeted resource

audits in high-demand Short High Low High

locations.

Deploy mobile resource

units in underserved areas.
Resource Allocation Establish a fund for state-of-
and Efficacy the-art EMS equipment.

Develop partnerships with

technology providers.

Implement a resource

sharing protocol among EMS Long High Low Low

agencies.

Upgrade to digital radio

systems and secure Short High Medium High

networks.

Establish regional

communication centers.
Communication Create redundant
Systems and Efficacy = communication channels.

Launch training programs

Short Medium High High

Long Medium High Medium

Long Low High Medium

Short Medium High High

Long Medium High High

for communication Long Medium Medium Medium
technologies.
Invest in A I—f:lrlven Long Low High Medium
communication tools.
Enhance (.;PS and dispatch Short High Medium High
technologies.
Develqp rapid deployment Short Medium High High
strategies.

Emergency Response Invest in infrastructure

MErgency £esp improvements at EMS Long Medium High High

Times and Efficacy .
stations.
Expand the network Of. - Long Low High Medium
emergency medical facilities.
Implement performance Long High Medium Medium

tracking for response times.
Increase frequency and
complexity of disaster Short High Medium High
response simulations.
Develop specialized units for
specific disaster scenarios.
Collaborate with
international disaster Long Medium High Medium
response agencies.

Create a digital training hub
for disaster response.
Mandate disaster

Short High Medium High

Training and
Preparedness for
Disaster Response

Long Medium Medium High

preparedness certifications. Long  High Medium ~ High
Optimize financial planning . .
Financial Resources for high-priority needs. Short  High Low High
and Administrative Streamline administrative
Efficacy processes to reduce Short High Low High

overhead.



https://doi.org/10.20944/preprints202408.1294.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 August 2024 d0i:10.20944/preprints202408.1294.v1

43

Develop strategic financial
partnerships.

Use big data analytics for
predictive funding needs.
Lobby for increased
governmental and Long Low Low High
international funding.

Long Medium Low Medium

Long Medium Medium Low

6. Conclusions

The analysis of Emergency Medical Response Systems (EMRS) in Serbian healthcare paints a
picture of a system with both strengths and areas needing attention. This study pulls together key
findings, giving us a full view of how things currently stand and offering ways to make
improvements. When we look at how EMRS is organized in Serbia, there's a lot of variation. This
diversity comes from the country's unique historical and economic shifts. Many emergency services
operate within specialized departments in health centers, which helps focus on managing emergency
care effectively. However, some are set up as independent units or are part of general medical
services, showing that there’s a mix in how services are delivered. This variety highlights the need
for standardized procedures and centralized management to boost coordination and efficiency.

Even though there have been efforts to match European standards, challenges like outdated
infrastructure, not enough staff, and logistical hurdles still slow down quick responses. This study
emphasizes the need to establish clear operational guidelines, improve communication systems, and
adopt evidence-based procedures to tackle these issues. By fostering cooperation between different
agencies and regions, Serbia can better manage risks and address unequal access to emergency care.
The study also finds significant gaps in resource distribution, with many emergency facilities
struggling with minimal staff and outdated equipment. Reliance on the National Health Insurance
Fund (RFZO) as the main funding source highlights financial constraints. Meanwhile, municipal
budgets and self-generated revenue contribute less, pointing to a need for more varied funding
approaches.

To improve service delivery, conducting targeted resource audits and setting up funds for state-
of-the-art EMS equipment are crucial. Deploying mobile resource units and forming strategic
partnerships with technology providers can enhance resource distribution and ensure underserved
areas get the support they need. Sharing resources among EMS agencies can further optimize usage
and improve efficiency. Effective communication is key to a coordinated emergency response, yet the
study finds significant gaps in this area. The absence of standardized communication protocols and
limited direct links to crucial emergency services, like the police and alert centers, hinder efficient
responses. While mobile phones are increasingly used for field communication, the lack of backup
channels poses risks during outages.

Upgrading to digital radio systems, setting up regional communication centers, and investing
in Al-driven communication tools are recommended to improve coordination and responsiveness.
Training programs on communication technologies can also help equip EMS personnel with the skills
needed to handle complex emergency scenarios. Analyzing response times reveals variability, with
some services exceeding international benchmarks. While some services can respond within an hour,
delays in activation and reaction times point to inefficiencies. Improving these times requires
streamlined processes and infrastructure upgrades.

Strategies for rapid deployment, infrastructure improvements, and expanding emergency
medical facilities are essential for reducing response times and improving patient outcomes.
Performance tracking and data analytics can provide valuable insights, allowing targeted
interventions to address bottlenecks. Training and preparedness are crucial for effective disaster
response, yet gaps in training access and specialized programs remain. Continuous education and
advanced training for EMS personnel, particularly in CPR, trauma management, and specialized
medical fields, are necessary. Establishing new training centers and digital hubs for disaster response
can help disseminate knowledge and develop skills. Collaborating with international agencies and
integrating simulation-based training can enhance readiness and resilience in disaster scenarios.
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Financial constraints and administrative inefficiencies pose significant challenges to the
sustainability of EMS. Reliance on national and municipal funding highlights the need for strategic
financial planning and resource optimization. Streamlining administrative processes and developing
financial partnerships can reduce overhead and improve efficiency. Big data analytics can help
predict funding needs and optimize resource allocation. Securing more governmental and
international support is crucial for advancing EMS capabilities.

Serbia's Emergency Medical Response Systems face a range of challenges, including
organizational diversity, resource constraints, communication gaps, and variable response times.
Addressing these requires a comprehensive approach that includes policy changes, organizational
improvements, and operational interventions. Standardizing protocols, enhancing communication
systems, optimizing resource allocation, and investing in training and infrastructure are vital steps
toward improving EMRS effectiveness and resilience. By leveraging technology and fostering
collaboration, Serbia can enhance its emergency medical services and ensure all citizens have access
to timely and effective care in emergencies.

These findings offer a roadmap for policymakers, healthcare administrators, and EMS personnel
to prioritize strategic interventions and build a robust emergency medical response system. With
concerted efforts and sustained investment, Serbia can align its EMS with international standards,
improving health and safety for its population.
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Appendix A

1. Questionnaire About Risk and Efficacy Analysis of Emergency Medical Response Systems in
Serbian Healthcare: A Com-prehensive Survey on Disaster Emegency Preparedness

ORGANIZATIONAL STRUCTURE AND RISK MANAGEMENT OF EMERGENCY MEDICAL
SERVICES (EMS)

1. How is emergency medical service organized in your institution?
o No organized emergency medical service
o  Within the general medicine department (through regular work and on-call duties
of doctors and other healthcare workers)
o  Within the general medicine department as a separate EMS organizational unit
o Within a separate EMS department of the health center
o Separate institution - Institute for Emergency Medical Services
2. Is EMS performed from:
o A single location — Proceed to Question 4
o Multiple dislocated points
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o Within the health center
How many points perform EMS?
o Enter the number of points:
What is the work time organization?
o  Shift work
o Rotation work — Proceed to Question 6
What is the organization of shift work?
o  Shifts of 12 hours
o Shifts of 8 hours
o Other, specify:
What is the organization of rotation work?
o Day shift - 24 hours off - night shift - 72 hours off
o Day shift - 48 hours off - night shift - 48 hours off
o Day shift - 24 hours off - night shift - 48 hours off
o Other, specify:
Specify the number of teams per shift (consisting of: doctor, nurse-technician,
ambulance driver) working:

o On weekdays: Day shift: Night shift:
o During weekends and holidays: Day shift: Night shift:
Does EMS have a team working exclusively in the clinic (doctor, nurse/technician)?
o No
o Yes
Specify the number of teams in the clinic (consisting of: doctor, nurse-technician):
o On weekdays: Day shift: Night shift:
o During weekends and holidays: Day shift: Night shift:
How many teams are available for ambulance transport per shift?
o On weekdays: Day shift: Night shift:
o During weekends and holidays: Day shift: Night shift:

Who forms the team for ambulance transport?

o Nurse-technician and ambulance driver

o Ambulance driver

o Specify other:
Is there an on-call duty organized in case the team needs to leave the territory for which
it is responsible?

o No for doctors

o Yes for doctors

o No for nurse-technicians
o Yes for nurse-technicians
o No for ambulance drivers
o Yes for ambulance drivers

What is the average time (in minutes) that the medical team stays at higher-level centers?
o minutes
What is the average time (in minutes) that the transport team stays at higher-level
centers?
o minutes
Provide data on the territory where EMS services are provided:
o a) Area of the territory:
* Less than 100 km?
100 — 200 km?
200 - 300 km?
300 — 400 km?
400 - 500 km?
500 - 600 km?
600 — 700 km?
700 — 800 km?
800 — 900 km?
900 — 1000 km?
1000 — 1100 km?
*  More than 1100 km? (specify km?)
o b) The widest diameter (the greatest distance between two end points) of the
territory for which EMS is responsible:
= 10km
= 15km
= 20km

d0i:10.20944/preprints202408.1294.v1
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25 km
30 km
35 km
40 km
45 km
50 km
55 km
60 km
65 km
*  More than 65 km (specify km)
o c¢) The greatest distance from the EMS headquarters to the competent hospital
(secondary level of health care):
= Uptol0km
Up to 20 km
Up to 30 km
Up to 40 km
Up to 50 km
60 km
=  More than 60 km (specify km)
o d) The greatest distance from the EMS headquarters to the competent center
(tertiary level of health care):
* Uptol0km
Up to 20 km
Up to 30 km
Up to 40 km
Up to 50 km
60 km
Up to 70 km
Up to 80 km
Up to 90 km
Up to 100 km
Up to 110 km
Up to 120 km
Up to 130 km
Up to 140 km
Up to 150 km
More than 150 km (specify km)
16. Does the institution cover part of the highway?
o No
o Yes
17. If yes, specify the length covered:
18. Specify the official number of inhabitants for the territory for which EMS is responsible
according to the latest data from the Republic Institute for Statistics:
o inhabitants
19. Are there seasonal variations in the number of inhabitants on the EMS responsible
territory annually?
o No
o Yes
20. If yes, specify:
o For which the largest number of inhabitants increased:
o The period for which the seasonal variation of the increase:
1 month
2 months
3 months
4 months
5 months
6 months
Other: _
21. Select the reason for the increase in the number of inhabitants/users of EMS services:
o Tourist center
o Regional center
o Migrants
o Other:
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22. Specify the data source by which the number of inhabitants of the city/municipality is
increased/decreased:
23. Does the volume of work from the regular shift composition, besides responsibilities
from the domain of urgent conditions, include additional activities?
o No
o Yes
24. If yes, what are they?
o House visits from the field service domain (therapy, dressing)
o The job of a medical doctor to professionally determine the time and cause of death
outside the health institution and issue a death certificate
o Both mentioned options
o Other (specify):
25. Are the activities mentioned in the previous question performed from:
o Regular composition
o On-call duty
26. During the night shift, in case of the need to transport a patient to a higher-level
healthcare institution for urgent care:
o The entire medical team (doctor, nurse-technician, and ambulance driver) performs
the transport
o The team consisting of nurse-technician and ambulance driver performs the
transport
o The ambulance driver performs the transport
27. If the entire medical team accompanies the patient:
o The team comes from home (on-call duty)
o The doctor and nurse-technician from the clinic accompany the patient
o One of the teams from the shift accompanies the patient

RESOURCE ALLOCATION (STAFFING) AND EFFICACY IN EMERGENCY PREPAREDNESS

1. State the number of doctors in EMS:

Doctors Number | Total
Emergency medicine specialists

In specialization for emergency medicine
General medicine specialists

General medicine

Other specialties (specify):

2. Gender and age structure:

1. Gender structure of the total number of doctors:
* Male:
* Female:
2. Age structure of the total number of doctors (expressed in years, enter the number
of persons in squares):

* Upto30:____
=  From 30-55:
= QOverb5.
3. Gender structure of emergency medicine specialists:
* Male:
* Female:

4. Age structure of emergency medicine specialists (expressed in years, enter the
number of persons in squares):

* Upto30:___
=  From 30-55:
= QOverb5 _
5. Gender structure of doctors in emergency medicine specialization:
* Male:
* Female:

6. Age structure of doctors in emergency medicine specialization (expressed in years,
enter the number of persons in squares):
* Upto30:___
=  From 30-55:
= QOverb5.
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7. Gender structure of general medicine specialists:
* Male:
* Female:
8. Age structure of general medicine specialists (expressed in years, enter the number
of persons in squares):

* Upto30:__
=  From 30-55:
= Overb5 _
9. Gender structure of general medicine doctors:
= Male:
= Female:

10. Age structure of general medicine doctors (expressed in years, enter the number of
persons in squares):

* Upto30:___
=  From 30-55:
= Overb5 __
11. Gender structure of doctors with other specialties:
= Male:
* Female:

12. Age structure of doctors with other specialties (expressed in years, enter the
number of persons in squares):

* Upto30:___
=  From 30-55:
= Qverb55
3. State the total number of doctors with verified limited work capacity:

@)
4. Are annual systematic examinations performed according to legal obligations?
o For doctors:

= No
= Yes

o For nurse-technicians:
= No
=  Yes

o For ambulance drivers:
= No
= Yes

5. How many doctors over the age of 55 have invoked the collective agreement and signed
an annex stating that after 55 years they have the right not to work with the field team?
@)
6. State the number of nurse-technicians in EMS:

Number | Total
Nurse-Technicians

With higher/university education
With secondary education

1. Gender structure of nurse-technicians with higher/university education:
* Male:
* Female:
2. Age structure of nurse-technicians with higher/university education (expressed in
years, enter the number of persons in squares):

* Upto30:__
=  From 30-55:
= QOverb5:.
3. Gender structure of nurse-technicians with secondary medical education:
* Male:
* Female:

4. Age structure of nurse-technicians with secondary medical education (expressed in
years, enter the number of persons in squares):

= Up to30:
= From 30-55:
= QOverb5 _

7. State the number of nurse-technicians with verified limited work capacity:
o
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8. State the number of ambulance drivers in the EMS service:

Ambulance Drivers Number | Total
Permanently employed

Employed for a fixed term

With 2nd level of education

With 3rd level of education

With 4th level of education

With completed traffic school (3rd level)
With completed traffic school (4th level)
With completed traffic school (5th level)

9. How many drivers have undergone special training according to the National Education
Program in Emergency Medicine for Ambulance Drivers in the last 2 years?

(@]

2. Gender structure of the total number of ambulance drivers:
= Male:
=  Female:

3. Age structure of ambulance drivers (expressed in years, enter the number of
persons in squares):

* Upto30:___
=  From 30-55:
=  From 55-65:
= QOver6>:.
10. State the number of ambulance drivers with verified limited work capacity:

o
COMMUNICATION SYSTEMS AND EFFICACY IN COORDINATED RESPONSE

1. Which phone number should be called (from the territory for which your EMS is
responsible) in case of intervention if the call is made from a mobile phone to reach your

EMS?
o 1%
o Or area code: phone number:

2. Which phone number should be called from the territory for which your EMS is
responsible in case of intervention if the call is made from a landline phone to reach

your EMS?
o 194
o Or area code: phone number:
3. Isthere a separate phone number for reporting ambulance transport?
o No
o Yes
If yes, enter the area code: and phone number:
4. Is there an option to identify an incoming call?
o No
o Yes
5. Who receives the calls?
o Doctor

o Nurse/technician
o Nurse/technician only in consultation with a doctor
o Mixed model (nurse and doctor)

6. Is there a protocol/procedure for receiving calls?

o No
o Yes

7. Isthere a recorder?
o No

o Yes, but not working
o Yes, working
8. Are phone conversations with patients recorded on the recorder?

o No
o Yes

9. Are conversations via radio recorded on the recorder?
o No

o Yes
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10. Is there a separate direct phone line for communication with the police?

o No
o Yes
11. Is there a direct line for communication with the Alert and Notification Center?
o No
o Yes
12. How is communication with teams in the field conducted?
o Byradio
o By mobile phone
o Both
13. Do all ambulances have a radio station?
o No
o Yes
14. How many ambulances, out of the total number, do not have a radio station?
o Enter percentage: %
15. What is the condition of the radio repeaters?
o Working

o Not working
16. Is there a power supply device for the radio system in case of a power outage?
o No
o Yes
17. Is there a special radio channel for direct communication with:
o Police: No/ Yes
o Firefighters-rescuers: No / Yes

REACTION TIME FOR FIRST ORDER EMERGENCIES

1. Isreaction time monitored during first-order emergency interventions?
o No
o Yes
2. If yes, provide results for the year 2023:
1. Activation time:
2. Reaction time:
3. Pre-hospital intervention time:

TRAINING (EDUCATION) AND PREPAREDNESS FOR DISASTER RESPONSE

1. Does every new employee undergo special training in the field of emergency medicine
according to their job description before independent work in the last 2 years:
o Doctor: No / Yes
o Nurse-technician: No / Yes
o Ambulance driver: No/ Yes
2. Have the employees in your EMS service undergone training in any of the existing
training centers?
o No
o Yes
3. Do you consider additional training necessary for all employees in the Emergency
Medical Services?
4. 1If yes, select the importance on a scale from 1-3 (1-most needed, 2-medium needed, 3-
least needed) for whom the training is most necessary:
o Doctor:
o Nurse-technician: __
o Ambulance driver:
5. Specify the areas where you believe there is the greatest need for employee education:

6. Select the areas you think would most affect the improvement of work within the EMS
services (multiple answers possible):
o Specification of standards for EMS work (equipment, staff, space, vehicles,
education, etc.)
Introduction and adherence to standards and procedures
Continuous education
Establishment of new training centers
Equipment renewal
Additional staff

O O O O O
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o Other (specify):
ADDITIONAL FUNDING EMERGENCY MEDICAL SERVICES (EMS)
1. From which sources is the funding of EMS services carried out (multiple answers
possible):
o From RFZO funds
o From the city/municipality budget
o Own funds of the health institution
o Donations
o Other (specify):
2. Does the healthcare institution receive additional financial resources from local
government for the employment of additional staff?
o No
o Yes
3. If yes, specify the number of staff for the emergency medical services by structure:
1. Doctor:
2. Nurse-technician:
3. Ambulance driver:
Do EMS doctors have:
4. Beneficial work experience: No / Yes / Partially
5. Paid night work: No / Yes / Partially
6. Paid Sunday work: No / Yes / Partially
Do EMS and ambulance transport nurse-technicians have:
7. Beneficial work experience: No / Yes / Partially
8. Paid night work: No / Yes / Partially
9. Paid Sunday work: No / Yes / Partially
Do EMS and ambulance transport drivers have:
10. Beneficial work experience: No / Yes / Partially
11. Paid night work: No / Yes / Partially
12. Paid Sunday work: No / Yes / Partially
AMBULANCE VEHICLES AND EQUIPMENT
1. Ambulance Vehicles:
Year of Drive Radio Air Function | If not,
No | Vehicle Mileag Station ce . al for specif
T Manufactur Wheel Conditionin .
ype e (km) Installe Daily y
e s g
d Use reason
A-
1. A-van front
B-van
2. (8+1 B-rear
seats)
3 C-station C-all
) wagon four
D-
4. | passenge
r car
5. J-jeep
2. Is the ambulance vehicle functional for everyday work?
o No
o Yes

3. The ambulance vehicle was purchased:
o From the budget of the Government of Serbia/MZ (specify number):
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o From the city/municipality budget (specify number):
o Foreign donation (specify number):
o Other:

4. List the functional equipment for EMS activities:

Need for
. Not new
Equipment Present Present (specify
number)
EKG device Yes/ No Yes/ No
Biphasic defibrillator with monitor Yes/ No Yes/ No

Biphasic defibrillator with monitor and transcutaneous pacemaker Yes/ No Yes/ No

Biphasic defibrillator with monitor, transcutaneous pacemaker
and capnography option

Aspirator - portable Yes/ No Yes/ No
Portable mechanical respirator with oxygen cylinder Yes/ No Yes/ No

Yes/ No Yes/ No

”Yes/ No Yes/ No

Portable mechanical respirator with oxygen cylinder with CPAP
mode option

Set for cardiopulmonary resuscitation (laryngoscope with at least 3
blades of different sizes, endotracheal tubes min. 5 different sizes,
self-expanding resuscitation bag, oronasal masks min. 3 different
sizes, oropharyngeal tubes min. 3 different sizes)

Yes/ No Yes/ No

10-liter oxygen cylinder Yes/ No Yes/ No
Portable oxygen cylinder Yes/ No Yes/ No

Trauma care set (bandaging material, straight and curved forceps,

Esmarch's bandage of greater length, scissors for cutting clothes) Yes/No Yes/ No

Vacuum mattress Yes/ No Yes/ No
Vacuum splints Yes/ No Yes/ No
Collars for immobilization of the cervical spine Yes/ No Yes/ No
Kramer splints Yes/ No Yes/ No
Vest for immobilization and extraction of the injured (KED) Yes/ No Yes/ No

Long spinal board with head immobilizers and body fastening Yes/ No Yes/ No
straps -
Longitudinally collapsible scoop stretcher for spinal injuries and

polytrauma ("Ferno stretcher") Yes/No Yes/No

Infusion solution warmer Yes/ No Yes/ No
Refrigerator for cooling infusion solutions Yes/ No Yes/ No
Transport refrigerator for therapeutic hypothermia equipment Yes/ No Yes/ No
o avsaciy meAENS o/ No Yos/No
Urgent conicotomy set Yes/ No Yes/ No
Set for intraosseous medication administration Yes/ No Yes/ No
Birth set Yes/ No Yes/ No
Pulse oximeter Yes/ No Yes/ No
Central vein puncture set Yes/ No Yes/ No
Chest decompression set Yes/ No Yes/ No
Burn dressings Yes/ No Yes/ No
Reflector lamp Yes/ No Yes/ No
Protective helmet with forehead flashlight for each team member Yes/ No Yes/ No
Protective reusable gloves Yes/ No Yes/ No
Protective glasses Yes/ No Yes/ No
Fixed radio station in the ambulance Yes/ No Yes/ No

Handheld radio station Yes/ No Yes/ No
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Need for
. Not new
Equipment Present Present (specify
number)
Ultrasound Yes/ No Yes/ No
5. Do the stretchers in the ambulance have straps for securing the patient on the stretcher?
o No
o Yes

o Need (specity):

EMERGENCY RESPONSE AND EFFICACY IN URGENT INTERVENTIONS, MASS
CASUALTIES

1. Do you have a vehicle for mass casualties (prepared with a larger number of stretchers,
medical supplies, and other equipment)?
o No
o Yes
2. Do you have a written plan/procedures that workers are familiar with in case of a mass
casualty event?

o No
o Yes
3. Do you have triage tags? (in the car or bag)
o No
o Yes
4. Ifyes, do you use triage tags?
o No
o Yes

5. Have you had exercises for responding to mass casualties within your institution in the
last 2 years?
o No
o Yes
6. If yes, how often have you had exercises in the last 2 years?
o Specify:
7. Have you had joint exercises with other rescue services (police, military, firefighters) in
the last 2 years?
o No
o Yes
8. If yes, how often have you had such exercises in the last 2 years?
o Specify:

COMPLETED BY:

Name and surname:

Function:

Name and address of the healthcare institution:
Phone number:

Mobile phone number:

Email:

Municipality:

District:

Date:
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