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ABSTRACT

The study has explored funding problems of Emergency Medical Services in cities, suburbs, and in the countryside,
and persons and access to new equipment. A structured questionnaire was used in conducting a quantitative study
of approximately 300 EMS personnel, administrators, and service customers. The analysis indicates the starkest
contrasts among the different allocation of resources, with rural EMS systems bearing the greatest difficulties.
Notably, 80% of rural services cited excessive operating costs, and 75% complained that they lacked sufficient funds
for equipment. Other problems with the workforce--low pay and burnout, for example--are also more common in
the more rural areas. Moreover, rural residents generally have far fewer accesses to recent EMS innovations,
including telemedicine and mobile defibrillators, compared with metropolis residents. The results underscore a
strong necessity for improving the quality of EMS service in rural settings as well as ensuring that care is rendered
equitably regardless of the terrain or locale in which patients are found.
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INTRODUCTION

In times of crisis or natural catastrophe, the emergency medical services (EMS) system is a lifesaver. Emergency medical
technicians (EMS) assess and treat patients' conditions, provide life-sustaining measures, and deliver first aid in prehospital
settings'. They are also responsible for driving ambulances and managing the paperwork associated with emergency
medical services. The level of competence, experience, and knowledge displayed by emergency medical technicians has a
direct bearing on the outcomes and prognoses of patients. By making quick and well-informed decisions, they can ensure
the patients' well-being, hasten their recovery, and reduce the likelihood of complications®. According to earlier research,
emergency medical service personnel should never rely on trial and error to carry out their duties; rather, they should have
the necessary training and knowledge to make the best decisions under pressure.

In EMS, students learn both the theory and the practice of the field. As part of their theoretical education, they undergo
specific training in prehospital emergency medical services and study the basic sciences. Students acquire knowledge and
skills through hands-on training by treating patients and victims in real-life prehospital and hospital settings®*. Given the
significant impact that EMS has on patient outcomes, it is imperative that EMS programs focus on developing students'
critical thinking, communication, and practical knowledge and skills®.

Regarding EMS education, the majority of study on EMS graduates was conducted in Iran. Graduates of EMS programs
had low levels of competence and performance in the workplace, according to two quantitative assessments®’. The theory-
practice split, inadequate teaching tactics, and a confused curriculum were among the many concerns and difficulties
highlighted by a qualitative inquiry of the opinions and experiences of EMS instructors and graduates®. There has to be
more student research on EMS graduates, according to the existing literature. On the flip side, EMS teachers who are also
researchers have noticed that local pupils have a hard time in the classroom®. Although students are a great way to find out
what's wrong with education, our literature search turned up no studies on the challenge’s students experienced while taking
EMS classes. This inquiry was conducted in order to fill this void™®.

Edwards, M. L. (2019)"looked into the past of the Freedom House Enterprises Ambulance Service, a social and medical
experiment that trained Black individuals who were considered "unemployable" to provide state-of-the-art prehospital care
in the late 1960s and early 1970s. Archival, media, personal letter, university note, and medical literature data is used to
analyse the parallel and divergent responsibilities of program directors Drs. Peter Safar and Nancy Caroline. Although the
program was successful in establishing national standards for paramedic training and equipment, it was unexpectedly
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terminated in 1975. The public and media of both races saw the city of Pittsburgh's financial woes as an excuse for their
lack of expertise supporting Freedom House, even if the administration blamed budgetary constraints. The study delves into
the program's racial, social, and structural constraints, explores the limits of racial liberalism, and delves into Safar and
Caroline's noble endeavors in developing this groundbreaking initiative.

Aringhieri, R.et. al. (2017)"tried to reduce this shortfall. An emergency care pathway is proposed in our review, which is
in keeping with the contemporary trend in health care systems towards placing patients in a more important role than
healthcare practitioners. Among the most important health care providers, emergency medical services play a crucial role in
saving lives and reducing mortality and morbidity rates. Review articles on the topic of EMS location have proliferated in
recent years, but few have taken a comprehensive look of EMS systems as a whole. In order to identify new areas for
research, we provide a comprehensive literature review that takes the emergency care pathway into account.

Neira-Rodado, D.et. al. (2022)*helped us identify the most pressing areas that required attention and the most current
breakthroughs about this matter. In order to solve the problem of dynamic ambulance allocation, this study analyzed the
most recent methods. Following an analysis of the underlying models, this study seeks to ascertain the development and
present-day uses of such an issue, bearing in mind that the cutting edge is advancing to handle increasingly complicated and
ever-changing challenges in order to provide more adequate solutions to real-world instances. Modern society has a
pressing issue with the ever-changing location of emergency medical services (EMS), which affects healthcare system
outcomes. Among the identified deficiencies, issues with simulation, diversity in fleets, robustness, and the ability to solve
problems quickly in real-world circumstances stand out. There has also been research on using machine learning to solve
deployment problems during pandemic epidemics, such as the COVID-19 and SARS outbreaks. The word problem in this
kind of work often involves a model, and a proposed notation aims to address this. Thanks to the proposed notation,
comparing the numerous model options present in the literature becomes much easier.

Reuter-Oppermann, M. (2017)*provided an overview of the logistical challenges encountered by EMS providers and
demonstrated the interconnectedness of some of these challenges. Worldwide, EMS systems are complex webs that differ
greatly in the types of patients they treat, the routes they take to get treatment, the clinicians they collaborate with, and the
metrics used to measure their success.

Because of this, analysing and improving them is a challenging task. It is difficult to provide broad recommendations and
approaches for EMS planning due to the fact that EMS systems differ from country to country. The primary goal of all
service providers is to ensure that patients experiencing life-threatening illnesses or injuries receive prompt medical
assistance. In addition to discussing each individual planning difficulty, a concise literature analysis of the many solution
techniques considered is also supplied. An issue-based summary table connects the literature to the proposed taxonomy.

Shabana Khan, SharickShamsi et Al (2013)Enayati, S. et. al. (2018)***°developed a real-time plan to optimize coverage
while minimizing total travel time by considering the cumulative workload limits for staff members working a shift. We
address the computational problem that has hitherto hindered real-time redeployment by combining two computationally
inexpensive models into one framework. With just real-time information about the system's present state and a short run
duration, the proposed solution is practicable. To test how well our real-time method works, we compare it to two current
dynamic redeployment methods and a static policy using a discrete-event simulation built for a large real dataset.
Statistically, average coverage has improved, and EMS personnel are now able to limit and more evenly distribute their
burden among the ambulances during a shift.

RESEARCH METHODOLOGY

Research Design

This research critically analyses the workforce, funding, and access to advanced technology in urban, suburban, and rural
EMS using the quantitative research approach. The methodology involves gathering and analyzing statistical data to
identify patterns and inconsistencies in workforce conditions and the functions of the EMS.

Population and Sample

This study's population consists of the service customers, administrators, and EMS professionals that cut across different
geographical locations. To be assured that this sample was representative of EMS systems from both urban, suburban, and
rural settings, a stratified random sample technique was used. About 300 respondents made up the sample size: 100 from
metropolitan settings, 100 from suburban settings, and 100 from rural settings.
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Data Collection
Three core focuses were evaluated on an objective questionnaire aimed to gather the information regarding the following
issues:

» Funding lIssues: Indicative of operational overhead, funding of training budgets, funding for equipment with
award access to the government.

»  Workforce Issues: Indicative of burnout and exhaustion, working hours, pay, competent employee retention, and
future prospects for career advancement.

« Auvailability of Technology: These questions deal with new emergency medical technology, like availability and
usage of GPS dispatch, telemedicine, mobile defibrillators, and electronic health records.

The questionnaire was administered through electronic means to the organizations providing EMS and on some survey
sites. The respondents were ensured anonymity and confidentiality of the responses to encourage frank answers.

Data Analysis

SPSS or R was used to analyze quantities data and compute descriptive statistics, including means and percentages,
necessary to determine significant trends and differences between responses from urban, suburban and rural groups.
Summary of Sample Characteristics - Descriptive statistics were applied to describe sample characteristics and identify
patterns within each geographic group.

Through inferential statistics, particularly chi-square tests, the correlation of categorical variable-based factors that are
relevant to financial strain and labor scarcity across diverse geographic zones will be analyzed. In addition, ANOVA will
be used for technological variance differences among the three regions in order to provide proof that such differences can
impact the efficiency of EMS in various circumstances.

RESULT AND DISCUSSION

Table 1 considers funding challenges EMS faces in urban, suburban, and rural environments and reports stark contrasts in
terms of resource allocation. The heavy issue of insufficiency of funding equipment forces enough alarms over the
adequacy of life-saving equipment, since this is more frequent in the rural environment rather than in suburbs or
metropolitan areas (75% of services report this challenge as opposed to 60% in both cases).

Similarly, but only 65% of rural EMS services report that there is too little money for training, compared with 50% of
suburban services and 35% of metropolitan services. In addition, with 70% of rural areas affected, the lack of access to
government funding is also more severe there, indicating a structural, rather than cyclical, gap in financial support that is
less intense in urban (30%) and suburban (45%) areas. Besides, one major burden is posed in high operating costs,
particularly in rural areas, where 80% of services cannot remain operational compared to 55% in suburban areas and 45%
in urban areas.

Table 1: Financial Difficulties with EMS across Geographic Areas

Funding Challenge Urban (%) | Suburban (%) | Rural (%) | Overall (%)
Inadequate funding for equipment 40% 60% 75% 58%
Insufficient budget for training 35% 50% 65% 50%
Lack of access to government grants 30% 45% 70% 48%
High costs of maintaining EMS operations 45% 55% 80% 60%
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Figure 1: Financial Difficulties with EMS across Geographic Areas

Overall, the data show a dire need for greater financing and financial assistance, specifically for rural EMS systems, to
ensure they have adequate resources in training, equipment, and operational sustainability with the hope of further
enhancing the overall effectiveness of emergency medical services.

Table 2 Most Pressing Issues EMS Workers In each Urban and Suburban Setting Are Exposed to on the Job Category of
Challenges Information Different Difficult World-Perspective/Facing as a person Rural 70% Have Burnout and Emotional
Exhaustion but are mostly proud of who they are as human beings because someone needs these exact people. Suburban
65% EMS Workers reported experiencing burnout and emotional exhaustion. Urban, 55%, reported the same. Working
over excessive hours is rampant, particularly in the rural areas, where 80% of the EMS staff say it is a problem. In suburbs,
70%, and in metropolitan areas, 60% of its staff report the problem. Low compensation relative to workload is reported by
seventy-five percent of the workers in rural areas, while this is sixty percent in suburbs and fifty percent in the urban area.
In addition, 65% of EMS services in rural locations have a problem retaining qualified personnel on staff, compared to 55%
in suburban locations and 45% in urban locations. Finally, job growth opportunities are scarce nationwide, although most
limited in rural locations (60%), as well as in suburban areas and metropolitan locations (50% and 35%, respectively). In
general, these workforce problems are more severe in rural areas. Thus, there is a call for better pay, work-life balance and
better career development opportunities to increase retention and reduce burnout in EMS workers.

Table 2: EMS Professionals' Workforce Concerns

Workforce Issue Urban (%) | Suburban (%) | Rural (%) | Overall (%)
Fatigue and burnout 55% 65% 70% 63%
Extended working hours 60% 70% 80% 70%
Low compensation relative to workload 50% 60% 75% 62%
Retaining qualified staff is difficult 45% 55% 65% 55%
Career progression prospects are scarce. 35% 50% 60% 48%
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Figure 2: EMS Professionals' Workforce Concerns

Table 3 reveals some stark contrasts in the context of provision of high-tech EMS services in urban, suburban, and rural
locations. It speaks to a technical imbalance with a bearing on the quality of emergency services.

Table 3: Access to Advanced Technology in EMS

Technology Urban (%) | Suburban (%) | Rural (%) | Overall (%)
Defibrillators (mobile units) 85% 70% 55% 70%
Telemedicine 60% 45% 30% 45%
GPS-based dispatch systems 80% 65% 50% 65%
Electronic health records (EHR) 75% 60% 40% 58%
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Figure 3: Access to Advanced Technology in EMS
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While suburban territories had partial access to technology, the urban area is the most advanced since 85% of services
applied GPS-based dispatch systems and carried mobile defibrillators. From Table 3 below, one can see that in rural areas,
it is defibrillators for 55% and the GPS devices for 50% and thus lags far behind. For instance, the case is similar for EHR
and telemedicine: such metropolitan regions embraced these technologies with 60% and 75%, whereas in the rural areas it
was implemented for just 30% and 40% respectively. The variation in technological resources may therefore make the
chances even stronger that the EMS services sited in the countryside will fail to provide well-coordinated timely, and
effective care and may therefore present threatening negative consequences for the outcomes of the patients. Worryingly,
rural areas have low uptake of EHR and telemedicine that have the potential to maximize data sharing and remote
diagnostics. There will be a need to address these differences with further infrastructural and technological investments to
ensure emergencies are handled equally in all regions.

CONCLUSION

This study points to significant disparities between what exists in urban, suburban, and rural emergency medical services in
terms of technology access, conditions of the workforce, and funding. In making any conclusions from the data that were
gathered, it is possible to say that high operating costs, a lack of funding, and issues in terms of burnout and retention have
a higher proportionate effect on rural EMS systems. Technology gap. What also hinders effective emergency response in
rural areas, where access to the necessary instruments and resources lags behind metropolitan systems, is a technology gap.
Giving higher funding and technological investment top priority is crucial to these problems, especially to undeserved
areas. This would make EMS operations sustainable as well as effective, thereby improving patient outcomes, and making
sure that all communities receive fair emergency service.
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