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Abstract

The healthcare field contains various specialists that come together to provide comprehensive care to the
patients nationwide. This research paper focuses on the three core healthcare specializations: the Paramedic,
Radiology Specialist, and the Respiratory Therapist. These three specializations provide the modern health
care systems with significant contributions to patient diagnosis and treatment while also providing
emergency care. This paper aims to provide the contributions of the various specialists to the modern health
care systems by analyzing the respective fields of each healthcare specialization and in addition to that, the
author also focuses on the educational backgrounds, professional duties, technological usage, challenges,
and prospects. This research paper uses professional reports, literature, and research studies to provide a
detailed view of the health care specializations that are the core of the modern health care systems.

Introduction

The modern healthcare systems rely on the individualized services provided by other specialists in the
healthcare field working in a systematic manner to achieve the targeted patient objectives. Paramedics,
Radiology Specialists, and Respiratory Therapists are key professionals in this continuum of care (World
Health Organization, 2020). These fields, have several similarities, such as; the lengths of their educational
and training programs, the need for ongoing education, and their roles in the healthcare field and effecting
patient survival and the overall improvement in the quality of life.

As the first responders in medical crises, paramedics conduct life-saving procedures in the pre-hospital
environment. They analyze and treat the patient, and this process frequently determines the patient’s
survival (American College of Emergency Physicians, 2019). Experts in radiology apply diagnostic
imaging techniques, which requires knowledge of the internal anatomy of the body, to diagnose a patient’s
problem. Based on knowledge of a variety of the imaging techniques and their interpretations, they develop

WWW .DIABETICSTUDIES.ORG 647


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S2 2025

and recommend a range of treatment options (American College of Radiology, 2021). Managers of
respiratory care use specialized equipment and therapies to solve the problems of patients' breathing and to
carry out necessary actions to restore and sustain the levels of oxygen and ventilation (American
Association for Respiratory Care, 2020).

The importance of these professions has been evident in all global health crises, especially in the COVID-
19 pandemic that created a high demand for emergency medical services, specialized diagnostic imaging,
and respiratory therapists (Hick et al., 2020). This study aims to examine each profession in detail. It will
explore their history, educational and clinical roles, technology use, barriers, and prospects.

Section I: Paramedics - Emergency Medical Services Specialists

1.1 Development of Paramedicine

The field of paramedicine has experienced significant shifts over the years. The present-day system of
paramedics has its roots in military medicine. Battlefield medics were the first to master the skills of triage
and rapid field medicine (Shah, 2006). In the United States, the advent of civilian paramedicine emerged in
the 1960s, spurred by the release of the National Academy of Sciences’ white paper titled “Accidental Death
and Disability: The Neglected Disease of Modern Society” in 1966, which pointed out gross inadequacies
in the provision of emergency medical services (National Research Council, 1966).

The work of Dr. J. Frank Pantridge from Belfast, who pioneered the first mobile coronary care unit in 1966,
was a great milestone in the advancement of prehospital cardiac care (Pantridge & Geddes, 1967). The
Freedom House Ambulance Service in Pittsburgh, which began operations in 1967, together with Dr.
Eugene Nagel’s program in Miami, who in 19609, first integrated physician-directed paramedics, were other
key developments in the advancement of paramedicine (Caroline, 1979). The influence of the television
series “Emergency!” which aired between 1972 and 1977 was key in popularizing the paramedic profession
and was a catalyst for the establishment and development of emergency medical services (EMS) systems
across the United States (Page, 2004).

1.2 Educational Requirements and Certification

A standardized curriculum for paramedic education is now in place, covering around 1200-1800
instructional hours (National Highway Traffic Safety Administration, 2019). Instruction occurs in the
classroom, takes place in the labs, and includes clinical and field rotations. Core curriculum topics include
anatomy and physiology, pharmacology, cardiology, trauma, pediatrics, and psych and behavioral
emergencies (Committee on Accreditation of Educational Programs for the Emergency Medical Services
Professions, 2021).

Becoming a paramedic requires first being an Emergency Medical Technician (EMT) certified at the
National Registry of Emergency Medical Technicians (NREMT) level, which includes a written and
practical (National Registry of Emergency Medical Technicians, 2020). Paramedic training is increasingly
offered at the Associate’s degree level, and more often at the bachelor’s degree level, where such degrees
also include the teaching of leadership, research, and community health (Hou et al., 2015).

1.3 Clinical Responsibilities and Scope of Practice

As highly trained and skilled primary Health Care Providers, Paramedics are authorized to deliver advanced
life support. This includes delivering care in remote and austere settings. Specific responsibilities include
performing comprehensive patient assessments, interpreting ECGs, managing Airway (including ET tube
placement), establishing IV and IO access, administering medications, performing cardiac rhythm
assessments and defibrillation, and managing emergency childbirth (National Association of State EMS
Officials, 2019).
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In the case of trauma, Paramedics follow specific systematic approaches, such as the trauma ABCDEs
(Airway, Breathing, Circulation, Disability, Exposure) for the identification and management of critical life
threats (American College of Surgeons, 2018). They are required to perform advanced clinical judgement
and take the required clinical actions with the often deficient information and clinical resources. All of this
while attending to the clinical scene safety, the prioritization of patient transport, and the communication
with the receiving center (Jensen et al., 2013). Modern Paramedics also have an important role in the
emerging field of community paramedicine, offering programs to address preventive care, chronic disease
management, and the reduction of avoidable emergency department utilization (Choi et al., 2016).

1.4 The Role of Technology in Paramedicine

Technological progress has transformed what paramedics can do. Current ambulances come with advanced
technologies, including telemedicine, which allows emergency operators to communicate in real time, as
well as portable ventilators, automated CPR machines, and other state-of-the-art monitoring technologies
(Langabeer et al., 2017). Because of the integration of 12-lead ECG (electrocardiogram) transmission,
emergency medical technicians (EMTs) are able to trigger cardiac catheterization labs, which cuts down
the door-to-balloon time for patients with ST-elevation myocardial infarctions (Carew et al., 2013).

Compared to traditional paper documentation, electronic patient care reporting systems (ePCR) enhance
the accuracy of data, which permits research and allows for the seamless transfer of information to hospital
systems (Kupas et al., 2011). Computer-aided dispatch (CAD) and global positioning system (GPS)
technologies improve the efficiency of ambulance deployment and the speed of response (Peleg & Pliskin,
2004). New technologies are also in the works, including portable devices that enable paramedics to do
glucose, lactate, and troponin tests on location (Singer et al., 2018).

1.5. Roadblocks in Paramedicine

The paramedic profession is of great importance but there are many hurdles to overcome. Mental and
physical stress are substantial factors and paramedics are vulnerable to high levels of burnout and
experience post-traumatic stress disorder (PTSD) along with suffering from many musculoskeletal injuries
(Donnelly & Bennett, 2014) . Besides the mental and physical health issues, there are also psychosocial
issues that arise from the nature of shift work, experiencing traumatic events, and physical strain associated
with moving and transporting patients (Sterud et al., 2006).

The issue of remuneration is also substantial. Many paramedics work under valued conditions relative to
the level of education, skills, and responsibilities required for the job (Crowe et al., 2010). This has also
impacted the ability to recuit and retain workers in specific, especially remote, regions. Furthermore, there
are issues surrounding how paramedics are recognized professionally, the regulations around how they can
operate, and how they fit into the more general health system (O’Meara et al., 2015).

Section II: Radiologists - Experts in Diagnostic Imaging

2.1 The Field of Radiology: A Brief History

Wilhelm Rontgen was the first person to discover X-rays in 1895, which earned him the first Nobel Prize
in Physics in 1901. Although Rontgen (1896) was the first person to discover X-rays, he was not the first
person to be able to visualize the structures on the inside of the body. Not having to perform surgical
procedures to see the inner workings of the body changed the way medicine was practiced and diagnosed
illnesses. Early on in the Radiology specialty, practicing radiologists developed severe illnesses from
exposure to radiation during the course of their work. (Mould, 1993)

The 20th century saw the rapid development of the various sub specialties of Radiology. The first CT scan
(computed tomography) was developed in the 1970s, when Godrey Hounsfield and Allan Cormack made
cross-sectional views of the body, which then advanced the diagnosis of the brain. (Hounsfield, 1973) In
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the 1970s & 1980s, MRI (magnetic resonance imaging) was developed by research scientist Felix Bloch,
& Edward Purcell. Lauterbur, 1973) also developed advanced imaging technology (which did not emit
damaging radiation) to gain more and better soft tissue pictures. In the 1950s, Donald et al. developed
ultrasound technology for obsetrics. It was also used in cardiology and was developed from technology in
the military that used sonar.

2.2 Educational Pathways and Specialization

As with any other field, there are specialists in radiology who have varying levels of education and varying
responsibilities. For example, radiologic technologists earn associate degrees, usually from JRCERT-
accredited institutions. This type of program involves 2 years of study and covers a variety of subjects,
including radiation physics, patient care, and other imaging related techniques, as well as guarding against
radiation (“American Society of Radiologic Technologists,” 2021). To be commercially certified, radiologic
technologists need a certification from The American Registry of Radiologic Technologists (ARRT).

Radiologists are another type of specialist. Radiologists have the most education in the field, as they must
first earn a medical degree, and then complete a residency in either diagnostic radiology, or interventional
radiology. This is about 5 years of training beyond a medical degree (Accreditation Council for Graduate
Medical Education, 2020). Then, many of these radiologists go on to do a fellowship in a subspecialty like
neuroradiology, musculoskeletal radiology, interventional radiology, pediatric radiology, or nuclear
medicine. This considerable length of education and training, is why they are considered the experts in
areas like image interpretation, and the disease processes related to and imaging, as well as the protocols
and processes related to imaging (Gunderman & Chan, 2013).

Advanced practice radiologic technologists are able to earn additional certifications in specializations such
as computed tomography, magnetic resonance imaging, mammography, or nuclear medicine technology,
and other areas. However, these types of specializations do demand additional education and a competency
assessment that goes beyond just the certification in radiography (American Registry of Radiologic
Technologists, 2019).

2.3 Clinical Responsibilities and Imaging Modalities

Radiology professionals carry out a variety of tasks in many different imaging specialties. In basic
radiology, imaging technologists help in patient positioning, the selection of exposure parameters, and the
attainment of an acceptable quality diagnostic film, all while practicing the ALARA principle (Martin,
2007). CT (computed tomography) technologists have their own set of challenges, including performing
imaging tasks of varying complexity, administering contrast, and operating advanced scanners that produce
high-resolution multi-slice tomographs used for the diagnosis of a variety of conditions, including traumatic
and oncological (Seeram, 2016).

MRI (magnetic resonance imaging) technologists are responsible for operating high magnetic strength
systems and must assess patients for possible contraindications. They may also be required to run special
pulse sequence protocols that may be used for the optimization of certain tissue characterization (Brown &
Semelka, 2010). Additionally, a great advantage of MRI for imaging children and for patients requiring
multiple imaging studies, is that it does not use ionizing radiation. Another imaging specialty which does
not use ionizing radiation is ultrasound, in which imaging technologists (also called sonographers) perform
imaging studies. In ultrasound, however, in addition to imaging in real time, the technologist must have
detailed knowledge of the anatomy in order to adjust the imaging parameters for the optimal study
(Kremkau, 2016).

In the field of interventional radiology, a radiologist and a radiology technologist work as a team to carry
out interventional procedures that are radiologically guided. These procedures can be, but are not limited
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to, angiography, embolization, biopsy, drain and tube placements, and tumor ablation (Kaufman & Lee,
2014). The field of interventional radiology is a growing one, and it offers a greater variety

2.4 Technological Innovation in Radiology

Radiology is at the forefront of technologic advancement in health care. The advent of digital radiography
has been a landmark advancement in radiography, having provided immediacy and improved processing
capabilities as well as compatibility with Picture Archiving and Communication Systems (PACS) as
opposed to the old film-based systems (Korner et al., 2007). Workflows integration of Artificial Intelligence
(AI) and Machine Learning (ML) algorithms to assist in lesion recognition, image reconstruction, protocol
optimization, and preliminary readings is further strengthening radiology (Hosny et al., 2018).

Radiologic imaging is not as harmful as it was in the past. Innovation in CT and fluoroscopy technologies
has decreased risk to patients while having the same quality imaging capability. The efforts employed in
the area of radiologic safety through the use of iterative reconstruction algorithms, automated exposure
control, and organ-based dose modulation have been documented (McCollough et al., 2012). Improvements
in MRI devices such as stronger magnets and coils in the devices have also made a positive impact in the
area of Enhanced imaging and reduction of the time necessary to perform scanning.

The integration of devices such as PET-CT and PET-MRI is designed to capture and combine both the
functional and structural aspects of imaging. This is extremely important in the Cancer imaging for staging,
treatment planning, and evaluating the success of treatment (Beyer et al., 2000). Advanced visualization
gained through 3D and 4D imaging reconstruction techniques is of great assistance to guides in surgical
planning and radiation therapy.

2.5 Professional Obstacles in Radiology

Radiology professionals have a number of obstacles in today's healthcare settings. The pressure of
workloads for radiologists and technologists is increased by the volume and complexity of radiology
imaging studies (McDonald et al., 2015). Radiologist burnout has become a major issue due to high volumes
of studies that need to be interpreted, responsibilities to be completed after hours, and the added burden of
electronic medical records (Harolds et al., 2016).

Concerns regarding the safety of diagnostic imaging and radiology require continuous attention to be able
to review and maintain quality while also adjusting and optimizing dose levels. Public concerns regarding
the risk of exposure to radiation have placed a burden on the profession to defend the rationale for the
examination and how exposure will be limited (Brink & Amis, 2010). More imaging centers and the need
for competition regarding reimbursement have created economic issues, and the concern of overusing
diagnostic imaging has increased the scrutiny to the ordering of procedures (Hendee et al., 2010).

The rapid growth of utilization of artificial intelligence in technologies has raised both optimism and
concerns regarding the future of how radiologists will perform their jobs. While Al possesses the ability to
perform certain tasks, such as detecting lesions, integrating clinical context, liaising with referring
clinicians, and higher level thinking will always be a human specialty (Langlotz et al., 2019).

Section III. Respiratory Therapists - Cardiopulmonary Care Specialists

3.1. History Of Respiratory Therapists

The history of the Respiratory Therapy profession began when inhalation therapy and oxygen therapy began
in the early 1900s. The Inhalational Therapy Association, which was founded in 1947 and renamed the
American Association for Respiratory Care (AARC) in 1981, was the first attempt to form a professional
organization (Kacmarek, 2013). Originally, the initial therapists only provided oxygen and air mist
therapies, and had little scientific knowledge

WWW.DIABETICSTUDIES.ORG 651


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S2 2025

The role of respiratory therapists changed drastically with the introduction of iron lungs and mechanical
ventilators, which were needed to keep patients alive during the polio epidemics of the 1940s and 1950s
(Fye, 2013). Positive pressure ventilation, coupled with the creation of intensive care units in the early
1970s, changed the scope and extent of function for a respiratory therapist. Other advancements, such as
blood gas analysis, pulmonary function testing, and mechanical ventilator technology, were the final pieces
needed to elevate respiratory therapy from a technical function to a clinical profession requiring the
application of critical thinking and clinical decision-making (Kacmarek, 2013).

3.2 Educational Requirements and Credentialing

Almost all modern programs training individuals in the professional practice of respiratory therapy are
conducted at the associate degree and/or baccalaureate degree level and are meant to be completed at
institutions that have received accreditation from the Commission on Accreditation for Respiratory Care
(CoARC). Educational programs and curricula that meet such accreditation requirements are clinically and
biomedically based, to include instruction in anatomy and physiology, pathophysiology, and pharmacology,
as well as in patient assessment, mechanical ventilation and critical care, and neonatal and pediatric
respiratory care, and pulmonary diagnostics and rehabilitation (Commission on Accreditation for
Respiratory Care, 2020).

Credentialing is conducted by the National Board for Respiratory Care (NBRC) and includes the Certified
Respiratory Therapist (CRT) and the Registered Respiratory Therapist (RRT) credentials (National Board
for Respiratory Care, 2021). Employment in most health care institutions, especially those involving critical
care, is contingent upon attainment of the RRT credential. There are also certified specialty credentials in
neonatal/pediatric respiratory care, adult critical care, and pulmonary function technology.

The AARC, in consideration of the expanding complexities of respiratory care and the critical thinking and
leadership that is required, has supported the respiratory therapist role to be positioned as a bachelor’s
degree profession (Barnes et al., 2011). There are some higher education institutions that have master’s and
even doctorate level programs in respiratory care, which are designed to prepare advanced practitioners,
educators, and researchers.

3.3 Clinical Responsibilities and Therapeutic Interventions

Respiratory therapists engage with and treat patients at every level of acuity, from outpatient pulmonary
function testing to advanced critical care vent management. In critical care units, respiratory therapists are
vital members of multidisciplinary teams and are responsible for the management of mechanical ventilation
for patients with respiratory failure (Kollef et al., 2000). These therapists are responsible for the selection
of ventilator modes, adjustments of different ventilator parameters, assessments for weaning, and resolution
of ventilator-patient asynchrony.

As airway management is a core competency of respiratory therapists, they are proficient in endotracheal
intubation, tracheostomy care, and emergency airway management interventions. Respiratory therapists
utilize nebulizers and metered-dose inhalers to deliver a variety of medications, including bronchodilators,
corticosteroids, and even some antibiotics (Gardenhire et al., 2017). They provide crucial information for
the management of ventilation and assessment of acid-base status of the patient via blood gas analysis and
interpretation.

In neonatal intensive care units, respiratory therapists provide care to premature infants and treat respiratory
distress syndrome (RDS) using surfactant therapy, conventional and high-frequency ventilation, and
respiratory support during neonatal transport (Walsh et al., 2006). Respiratory therapists are also members
of the pulmonary rehabilitation teams who assist patients with chronic respiratory disease to improve their
functional capacity through exercise, education, and self-management. (Nici et al., 2006)
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New roles include assisting on rapid response teams, managing extracorporeal membrane oxygenation
(ECMO), providing non-invasive ventilation in alternative settings, and leading smoking cessation
programs (Maclntyre et al., 2005).

3.4 Technological Advancement in Respiratory Care

Modern ventilators are equipped with a multitude of advanced features, such as several different ventilation
modes, varied sophisticated monitoring capabilities, and integrated decision support. Some of these include
Adaptive Support Ventilation, Proportional Assist Ventilation, and Neurally Adjusted Ventilatory Assist
(NAVA). These modes, as Branson et al. (2014) state, are considered 'smart' because they respond to and
automatically adjust to changes in the patient's respiratory effort.

According to Nishimura (2016), High-Flow Nasal Cannula (HFNC) has shown promising benefits as an
alternative to conventional oxygen therapy because it provides humidified and heated oxygen at high flow
rates. This improves oxygenation and generates a positive airway pressure. In addition, Non-invasive
ventilation, such as Bilevel Positive Airway Pressure (BiPAP) and Continuous Positive Airway Pressure
(CPAP), has expands the options to treat acute respiratory failure and obstructive sleep apnea.

Portable monitoring devices have also enabled respiratory therapists to assess and treat sleep disorders,
perform home ventilator checks, and provide remote monitoring for patients with chronic respiratory
diseases. In the past, isolated to the operating rooms and ICUs, capnography has now become the standard
monitoring in emergency settings and during procedural sedation (Kodali, 2013).

3.5 Professional Challenges and Future Directions

Respiratory therapists face maldistribution of workforce challenges including geography, with rural areas
experiencing critical shortages (Zamani et al., 2019). Professional friction and role ambiguity, combined
with interdisciplinary territorial disputes, are particularly pronounced for nursing and other disciplines
regarding scope of practice (Gardenhire & Burnett, 2008).

COVID-19 has starkly highlighted both the essential value and the workforce vulnerabilities of Respiratory
Therapists. Respiratory therapy departments were inundated with new and complex ventilated patients,
resulting in new levels of workload, exhaustion, PPE shortages and increased psychological stress
(Greenberg et al., 2020). The challenges presented by the pandemic continue to shape new models in
staffing, surge capacity and the psychological health of Respiratory Therapists.

Most importantly, there are new, positive signs for the profession of respiratory therapy. The changing
demographics in the face of a growing geriatric population, the rising incidence of chronic respiratory
diseases, and the improving respiratory care technologies suggest a sustained demand for respiratory
therapists (Bureau of Labor Statistics, 2021). Professional associations are also advocating for greater scope
of practice, including the adoption of RT Driven Protocols, diagnostic, and prescriptive authority in certain
states.

Section IV: Integrated Care and Interprofessional Collaboration

The three professions encountered in this research demonstrate the value of interprofessional collaboration
within the clinical field. For example, paramedics transport critical patients who require respiratory
assistance and therefore must work in parallel with respiratory therapists who manage and adjust the
ventilator during transport. Moreover, radiology specialists conduct portable imaging in critical care units
in which respiratory therapists are responsible for management of the ventilated patients. Therefore, they
must coordinate to ensure patient safety during the positioning and procedures (Reeves et al., 2013)

The emergency department exemplifies the focal point of integrated collaboration of all three professions.
Within this setting, all three professions collaborate to the highest extent. Paramedics are the first to arrive
with the patients and deliver critical pre-hospital reports, which provides the foundation for continuity of
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care. Then, radiologic technologists complete the imaging necessary for diagnosis and, thus, the treatment
of the patient. In parallel, respiratory therapists resolve any airway obstructions and optimize assistive
ventilation. All the described above exemplifies the significance of communication, mutual respect, and the
understanding of each professional’s role (Baker et al., 2011).

The literature on team-based care increasingly supports the notion that to achieve optimal patient outcomes,
there must be an integration of various professional streams. One of the areas that has gained considerable
attention in the last 20 years is the development of collaborative competencies through the use of
simulation-based interprofessional education, which has been shown to positively impact the
communication and understanding of the various healthcare professions (Issenberg et al., 2005).

V. The Effect of the Global Health Crisis

The COVID-19 pandemic affected all three professions the same. It tested healthcare systems around the
world and showed what was working and what was not. Paramedics had challenges they had never before
experienced, which included heightened volume of calls, little available personal protective equipment,
transport decision ethical dilemmas, and a chance of infection occupationally (Ramlakhan et al., 2020). The
instructions that were given changed because new information about the way the virus was transmitted to
other people became available.

Radiology departments overcame a lot of challenges; however, the unavailability of a sufficient number of
specialists was a problem that caused a lot of delays. Radiologists fulfilled one of the most important
diagnostic functions because they were the ones who became the most familiar with the patterns of imaging
with the presence of COVID-19, and therefore the most important also with respect to providing a diagnosis
(Rubin et al., 2020). During the pandemic, the use of remote image interpretation and telemedicine
consultations became significant and advanced radically.

The greatest effect was mostly incurred by respiratory therapists. In extremely impacted regions, the
demands for managing ventilators exceeded the available workforce. The need for prolonged mechanical
ventilation, prone-positioning, ECMO, and the management of refractory hypoxemia were most
challenging for the clinical skills and the physical endurance of (Greenberg et al. 2020). In the event of a
shortage of equipment, respiratory therapists created new, original solutions.

The pandemic highlighted attention needed to develop better staffing models, surge capacity, psychological
support, and recognition frameworks (Hick et al., 2020).

Section VI: Economic Aspects and Healthcare Policy

The economic aspects of these professions intersect with existing challenges of healthcare financing. There
are many funding streams for paramedic services, including municipal fire services, private ambulance
companies, hospital-based systems, and third-service EMS. Most reimbursement systems are centered on
transport instead of treatment. This creates tensions with community paramedicine programs aimed at
avoiding emergency department transport (Choi et al., 2016).

Radiology has historically been impacted by declining reimbursement, bundled payment models, and
imaging overutilization concerns. Ordering and use of imaging related services due to The Protecting
Access to Medicare Act (PAMA), and appropriate use criteria, affected practice and economic aspects
(Rosenkrantz et al., 2017). Shifting financial burden and operational constraints caused by capital intensive
and constantly needing technologically upgraded imaging modalities also impact imaging departments and
centers.

Respiratory therapy services are impacted by reimbursement challenges that arise from billing structures
that may not fully account for the cognitive and assessment facets of respiratory care. The operations of
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respiratory therapy departments are impacted by Medicare payment policies and the required
documentation (Kacmarek, 2013).

The professions involved continue to be impacted by the healthcare policies regarding the scope of practice,
the autonomy provided to the profession, and the licensure of the profession. The impact of advocacy on
the policy framework, the adequacy of the workforce, and the recognition and remuneration of the
healthcare professionals is an advocacy role of the professional organization.

Section VII: Sophisticated Insights in Modern Health Care

7.1 Urgent and Clinical Care Decision-Making

Today’s health care system expects the highest level of essential critical thinking from the paramedics,
radiology, and respiratory specialists. These folks need to integrate various complicated clinical information
while coping with clinical constraints and working in resource deficient environments. Unlike hospital
clinicians who have the benefits of supplementary diagnostics and multi-disciplinary collaboratives, health
care specialists, clinicians, and radiology therapists operate solitary. It is largely clinical judgement, pattern
recognition, and clinical experience that guide the professionals in the development of the management
plans.

Paramedics epitomize these challenges as their critical thinking occurs in time critical and extremely risky
settings. The consequences of delays in important clinical actions like defibrillation, hemorrhage fixation,
or airway control cause important additive consequences in the levels of mortality and morbidity of the
patients. The concept of situational awareness is a critical concept in the practice of the paramedics. It
requires them to balance a clinical evaluation of the patient, appraisal of the clinical threats and dangers of
the environment, control of other emergency health care workers, and management of clinical
complications. This phenomenon requires vast amounts of experience and preparation. This is the reason
why most young paramedics face challenges in the fulfillment of these requirements.

Expert paramedics have been shown by research to create intricate mental schemes, which facilitate the
quick pinpointing of vital clinical attributes and the selection of suitable actions to take. These mental
frameworks are created as a result of the learning of various clinical situations and the intentional
consideration of the consequences of clinical actions. Similarly, radiology specialists are required to make
quick imaging protocol, contrast agent, and preliminary report decisions that result in changes in patient
management. Respiratory therapists also have to make life or death decisions about ventilator adjustments,
how and when to wean patients, and emergency interventions on the airway.

The ability to communicate also represents a critical area of overlap among the three professions. Collecting
information from patients, family, bystanders, and others needs advanced interviewing techniques, as well
as psychosocial skills. These clinical professionals deal with patients in significant pain, altered states of
consciousness, and in situations where in no means of verbal communication is available, all requiring the
implementation of various communication mechanisms. Additionally, Loss of quality and succinct
communication with other clinical colleagues leads to an increase in the fragmentation of clinical processes
and misappropriation of clinical resources. Quality of interprofessional communication is often the only
factor that pushes a patient’s outcome from the suboptimal to the optimal range.

7.2 Patient-Centered Care and Cultural Competence

Some may consider these occupations to be more technical and not really patient-focused, yet more recent
practice involves the principles of patient-centered care across all three professions. As the first point of
contact, radiology technologists, paramedics, and respiratory therapists work directly with patients during
sensitive and vulnerable situations. Their ability to communicate, show compassion, and conduct
themselves with professionalism are crucial to the overall patient experience and their satisfaction.
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Patients typically experience anxiety during medical encounters due to the unknown diagnoses, the fear of
medical procedures, and the worries about what the outcomes of treatments may be. There are many
anxiety-reducing techniques that practitioners can use, which can be as simple as explaining what the
procedure involves, or making adjustments to improve patient comfort, as well as providing verbal
assurance and engaging with the patient throughout examinations or treatments to relieve anxiety.
Experiencing MRI scanners can be very uncomfortable and even claustrophobic. The radiology field has
patients that fear the radiation exposure. When it comes to paramedics, they're entering the chaos with
patients who are experiencing fear and confusion. And finally, the respiratory therapists who are with the
patients that are experiencing one of the most frightening human situations, the inability to breathe.

With the implementation of the shared decision-making principle across various sectors of healthcare,
professionals in the field have had to acquire the level of expertise and interpersonal skills necessary to deal
with patient issues and patient autonomy. They have to find the right equilibrium between the best available
clinical recommendations and the various patient issues, preferences, and individual values, which are
likely to result in differing assessments of the situation. For instance, when discussing the appropriateness
of obtaining an imaging study, the risk of radiation, the availability of other methods of obtaining a
diagnosis, and the patient’s preference must be weighed. During the course of providing emergency care, a
paramedic may have to make complicated decisions about a patient’s transport destination or about what
treatment to provide or not provide, which requires a high level of communication and moral reasoning.

Finally, the most important aspect of patient-centered care is cultural competence. Increased diversity in
the world’s population that is served by healthcare systems, coupled with the fact that there are varying
worldviews, beliefs, languages, health literacy, and other cultural elements, has made it necessary to design
and implement patient care systems that ensure these varying elements are recognized. Systems that provide
health care at all levels must be equipped with means to provide professional interpretation, a variety of
patient education resources that are appropriate to the culture of the patients served, and trained personnel
in the areas of cross-cultural communication, cultural competence, and cultural sensitivity. Not taking
cultural elements into account in a care system may result in the misinterpretation of care, lack of
compliance to care recommendations, and a variety of negative consequences.

7.3 Patient Education and Self-Management Support

In addition to direct clinical interventions, these health professionals act as educators to patients and
caregivers. Patients managing chronic conditions must be empowered to understand their disease, identify
signs of disease progression, utilize prescribed medications and other tools, and change health-related
behaviors. Each of these professionals has specialized knowledge and skills and has made contact with
patients in ways that afford them the opportunity to educate.

Because chronic respiratory conditions are so common and require continual self-management, respiratory
educators have a particularly important role. Patient education regarding use of inhalers is a fundamental
component of respiratory therapy, as studies demonstrate significant numbers of patients are non-adherent
to prescribed inhalers. Consequences of non-adherence include ineffective medication delivery, unresolved
respiratory symptoms, and increased utilization of health care services. Respiratory educators use a variety
of methods to teach and reinforce proper inhaler techniques, including demonstrations, return
demonstrations, and teaching materials. In addition, respiratory therapists identify and resolve patient-
specific barriers to proper inhaler use, including arthritis that may impair coordination, cognitive difficulties
with multi-step processes, or financial concerns that lead to non-adherence to prescribed medications.

Counseling patients on smoking cessation is another important function of respiratory therapists. Because
of their knowledge of respiratory pathophysiology and their interactions with patients who suffer from
smoking-related disease, respiratory therapists also provide smoking cessation support. Providing cessation
counseling involves understanding the psychological and physiological barriers associated with nicotine,
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knowledge of pharmacological aids and counseling, and addressing ambivalence paradoxes to foster
behavioral change. Motivational interviewing and cessation counseling have been incorporated into many
respiratory therapy programs because of the prevalence of tobacco use and its associated health risks on the
respiratory system.

Increasingly, community paramedicine programs offer community health education, injury prevention,
chronic disease management, and emergency services use. Radiology specialists educate patients on
imaging techniques, the risks of radiation, and the need for follow up. They also educate referring
physicians in imaging because they often consult physicians regarding the appropriateness of imaging and
the interpretation of the more complex findings.

7.4 Quality Improvement and Evidence-Based Practice

This section examines contemporary healthcare practice and the ways it strives for improvement and how
it relies on evidence-based practice. Quality improvement (QI) in the healthcare-setting involves evidence-
based data collection and analysis, and systematic implementations of change to improve processes and
outcomes. QI in EMS is a collaborative effort between paramedics, radiology, and respiratory therapy. This
collaboration improves patient safety, reduces complications, and increases efficiency in the healthcare
setting.

In emergency medical services, there is a wide variety of practice-based QI initiatives and programs. QI
initiatives can aim to improve customer satisfaction, patient outcomes, protocol compliance, and response
time, for example. Numerous EMS systems involve a process of continuous quality improvement through
reviewing patient care reports and providing feedback to concern practitioner. This is also the basis of
system-wide educational initiatives. Advanced EMS systems use analytics to assess and improve their
resource allocation and strategic response. More and more, paramedics engage in practice-based research,
and through this collaboration, they are helping to support the evidence of benefit for prehospital
interventions and support the systematic change of practice.

Radiology has worked on many initiatives to improve department workflows, diagnostic accuracy, and
reduce radiation exposure. Dose tracking and monitoring programs analyze radiation exposure from CT
and fluoroscopy, and report diagnostic quality to improve optimization of operational protocols. These
activities exemplify the profession's dedication to the ALARA principle along with maintaining diagnostic
quality. Professional peer review, where one radiologist reviews the diagnostic interpretation of another,
helps maintain quality and identify the need for additional training. Use of structured reporting templates,
along with reporting and interpreting decision support tools built into radiology information systems,
enhances reporting and decreases interpretation time.

The respiratory therapy department has quality improvement programs for the prevention of ventilator-
associated pneumonia, ventilator liberation protocols, and the respiratory therapeutics. Evidence-based
integrated ventilator bundles which include multi component interventions aimed at reducing
complications, have become standard of care in the intensive care unit. These bundles include elevating the
head of the bed, daily sedation interruptions, extubation readiness assessments, and prophylaxis for peptic
ulcer disease and deep venous thrombosis. Respiratory therapists spearhead these initiatives, educate on the
protocol, collect and analyze compliance data, and sustain process improvements.

The creation and adoption of respiratory therapist-driven protocols mark a notable achievement in quality
improvement with measurable outcomes and resource savings. Therapists are granted the ability to start,
change, or stop certain therapies in response to specific protocols, without having to get a physician order
for every action they take. Numerous studies show that therapist-driven protocols enhance the
appropriateness of therapy and lead to the avoidance of superfluous treatments, reduction in costs to the
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healthcare system, and improvement in patient outcomes. This approach model for the respiratory therapist
is both innovative and evidence-based.

7.5 Developing Workforce and Sustainability

The sustainability of the workforce is a common challenge across the three professions. Each of the
professions faces the same demographic challenges, such as an aging population with a greater burden of
chronic disease, coupled with the retirement of seasoned practitioners. Such challenges will need
multifaceted solutions including recruitment, education, retention, and workforce optimization.

Recruitment from a broad spectrum of the population must begin earlier in the education continuum. Many
students are either uninformed about the existence of these healthcare professions or possess ignorance
about the qualifications, job opportunities, and level of satisfaction that can be attained in such professions.
Workforce advocacy groups in partnership with schools, developed programs aimed at middle and
secondary school students offering career exposure through job shadowing, mentoring, and educator talks.
A sustained effort aimed at the recruitment of underrepresented minority groups will not only address the
challenges of workforce diversity. It will also improve the level of cultural and demographic representation
of the healthcare workforce.

Educational capacity is another constraint on the workforce as the number of training positions available is
often limited relative to demand. There is also considerable expense when attempting to expand educational
programs as the institutions also need to recruit additional faculty, secure clinical training sites, procure
equipment, etc. The clinical component of education presents additional challenges as the healthcare system
and educational institutions attempt to balance their respective educational, operational, and patient care
priorities. The need to secure clinical placement sites has become more competitive as educational programs
in multiple healthcare professions attempt to expand at the same time. The move towards higher degree
requirements, while enhancing the professional credibility and competency of the workforce, also poses
potential barriers to access for some would-be students through the increased time and financial
commitments required.

The potential for innovative educational models to address capacity challenges while preserving the quality
of education is also evident. The combination of online education models and clinician intensive in-person
programs creates the opportunity for students who live in rural and remote areas, or who have employment
or parental obligations, to access educational programs. Training in a simulated environment, as opposed
to “real” patients for initial training, may help to reduce the demand for clinical placements and improve
patient safety. This also improves the learning environment and efficiency of the learning process. The
diverse learning needs and the different learning rates that can be associated with the prior experience of a
student may be accommodated through models of education that are structured around student progress to
demonstrate and master learning objectives, rather than by fixed time periods.

To effectively address retention concerns, it is important to define and understand reasons that lead to
attrition. These include inadequate pay and associated physiological and psychological stresses, lack of
supervisory support, limited upward mobility in the organizational hierarchy, and inadequate recognition.
The key to improving patient care and employee retention in the healthcare sector is providing support for
employees’ psychological and physical well-being, coupled with appropriate pay and benefits, continuing
education, and well-defined career advancement opportunities. The financial repercussions of employee
turnover, such as recruitment and training costs, as well as productivity loss during empty position intervals,
commonly outweigh the costs associated with retention strategies. Incorporating professional autonomy
and organizational participation with decision-making empowers practitioners and positively reinforces
their psychological contract with the organization, resulting in higher retention rates.
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Workforce challenges may be addressed by integrating expanded scopes of practice, team-based care
models, and technology, to increase the productivity of and satisfaction within the workforce. In this regard,
enabling paramedics to conduct community health assessments and provide preventive care services, assists
in the utilization of their clinical competencies and helps in avoiding unnecessary emergency department
visits. Recognizing the expertise of respiratory therapists, and improving efficiency, is accomplished by
allowing them to solely adjust ventilators and order relevant diagnostic tests. The redesign of practice for
radiologic technologists to conduct preliminary interpretations and to modify protocols, simplifies the work
of the physician, and improves efficiency and the redesign of practice. However, the redesign of practice
must be accompanied by appropriate education, competency assessment, and regulatory frameworks in
order to maintain patient safety, and the quality of care delivered.

7.6 Global Perspectives and International Collaboration

While this research has primarily focused on these professions within developed healthcare systems,
examining global perspectives reveals significant variations in the professional-development, scope of
practice, and integration of healthcare services. In numerous low- and middle-income countries, the
specialized professions may be poorly developed or entirely missing, with their roles assumed by
physicians, nurses, or poorly-trained staff. The global disparities in professional roles and scopes of practice
provide the context for international collaboration and workforce development.

The lack or limited development of different professions from a resource perspective presents challenges
in both the accessibility and quality of health care. Emergency medical services may include only basic
transport services, staffed by non-skilled providers, who are not able to perform life saving interventions.
Diagnostic imaging may be limited to basic radiography and there may be a lack of the necessary technical
expertise or the equipment may not be maintained. The absence or the lack of availability of adequate
mechanical ventilation and advanced respiratory care may be provided without the support of a specialized
respiratory therapy, which contributes to the high mortality rates of the critically ill. The discrepancies in
these services reflect the lack of equity in the availability of health care services, educational infrastructure,
and the level of economic development of a country, international professional associations aid in the
exchange of knowledge, and the establishment and advocacy of global standards for the recognition of a
profession in all parts of the world. These associations sponsor international meetings where health care
professionals, educators, and researchers from different countries, are united to exchange innovations and
in problem solving, and to establish partnerships. They provide research for the world to see, and for the
world to be able to adapt to the educational materials they develop at various resource levels. The
establishment of global standards for education and practice enables the world to have a minimum standard
of what the world expects of a qualified practitioner, and what a practitioner may be able to function at
based on the available resources and context.

Telemedicine and digital communication technologies reduce geographical barriers in international
education and consultation by offering practitioners in developing countries resource educational and expert
opportunities. Services in tele-radiology provide collaboration between interpreters and radiologists, to
enhance diagnostic testing and patient outcomes. Real-time remote consultations for complex ventilator
management and emergency medical decision-making provide invaluable support to practitioners
confronted with difficult clinical situations. Remote education and credentialing programs present
additional difficulties and barriers for internet access, language, and credentialing recognition.

International collaboration in these fields is particularly evident in disaster response and humanitarian
assistance. Local health system capacity is quickly overwhelmed by natural disasters, armed conflicts, and
outbreaks of disease, creating a need for external health system support. Interventional emergency medical
services, radiology, and respiratory therapy are provided by cross-collaborative teams in resource sparce
and difficult settings through out the world. These opportunities for partnership provide the multiple
disciplines involved with enhanced professional skills, cultural sensitivity, and respect for variances in
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healthcare systems. They further reinforce the need for systems to provide essential care in support of the
deep-seated suffering present in people’s lives.

7.7 The Role of Professional Organizations and Advocacy

Advancing professions through advocacy, education, research, and the establishment of standards,
professional organizations assume critical positions. The National Association of Emergency Medical
Technicians, the American Society of Radiologic Technologists, and the American Association for
Respiratory Care advocate for the dissemination of research, the promotion of professional development,
and the improvement of the public’s understanding of the profession. From an advocate's perspective,
developing legislation, regulatory frameworks, reimbursement policies, and the consolidation of
educational guidelines impacts the welfare of the professional and the quality of care received by the patient.

Membership organizations serve as sponsors of continuing education through the development of online
materials, the publication of research, the presentation of synthesis at conferences, and the provision of
educational resources. Competency and knowledge advancement requirements mandate the development
of continuing education by professional associations. Annual conferences feature distinguished speakers'
presentations, intensive seminars, and hands-on workshops. Poster sessions at conferences serve as
presentations of contemporary research. Professional associations publish newsletters that include peer-
reviewed articles, clinical case studies, guidelines for clinical practice, and newsletters that report
professional activities. Learning materials available through online platforms provide educational materials
to accommodate flexible schedules and various learning methods. Credentialing organizations develop
requirements for the renewal of professional credentials pertaining to the sponsorship of continuing
professional development activities.

Based on evidence, professional organizations develop standards of practices and clinical guidelines to
ensure there are frameworks to support the delivery of quality care. These frameworks include the technical
aspects, the procedures, the safety measures, the ethics, the behaviors, and the professional conduct
involved. They help to guide the individual practitioners; outline what the employers are expected to do;
establish parameters for quality assessment; and help to protect the organizations from unreasonable
demands, regulatory claims, or litigation. The literature review, expert consensus, stakeholder feedback,
and revisions upon the emergence of new evidence and issues are the foundation of every standard.

The evidence that supports practice is advanced through funding of research, professional journals, and
conferences. Many professional organizations sponsor research grants to their members addressing clinical
questions of importance, particularly those focused on areas that are disproportionately funded. They
support the inclusion of those professionals in larger research efforts and health care research databases to
promote their work. The establishment of a research culture in these professions supports evidence-based
practice, professional credibility, and ongoing improvement.

Advocacy focuses on constituents such as lawmakers, regulators, healthcare managers, and the public.
Advocacy for expansion of professional scopes of practice, within the parameters of available workforce
and unnecessary barriers, is the balanced recognition of professional, advocate, and safe, workforce, and
practice protector. Advocates for safe practice, at workplace, practice, and, the, exposure, to, workplace,
communicable, and, the, musculoskeletal, and, to, the, patient, and, the, caregiver, and, the, advocate.
Advocacy focuses on professional recognition and public education about, and, of, the, member, and, the,
advocate for, the, practice.

Conclusion

Respiratory therapy, Radiology, and Paramedic practice are core professions of the health care system. All
three professions have been impacted by the evolution of technology, the expansion of their educational
frameworks, and the sophistication of the clinics\, they the subsystems of the healthcare system. Paramedics
provide pre-hospital emergency care to victims of life-threatening emergencies. Radiology assists in the
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diagnosis of life-threatening emergencies and other related illnesses by the provision of imaging technology
to other clinicians of the specialty. Respiratory therapy involves the use of life-sustaining therapy and
facilitates the recovery of patients suffering from cardiopulmonary disorders.

All three professions have long and rigorous training requirements and integrate technology in their
professions in the provision of care to the patients. They are advocates to the issues of health care workforce
shortages, burnout, and inadequate recognition of the issues related to the profession. The COVID-19
pandemic illustrated the need for the professions and more importantly the impact of the workforce issues
related to it.

The evolution of these professions will include increased scopes of practice, greater interprofessional
collaborative practice, artificial intelligence and advanced technology integration, and continued advocacy
for professional recognition and just remuneration. As the healthcare landscape shifts to team-based,
patient-centered approaches, the roles of paramedics, radiology specialists, and respiratory therapists will
continue to be integral to optimal patient outcomes.

These professions deserve further refinement and strengthening of educational, policy, research, workforce,
and developmental investments to sustain and nurture their critical functions. For the recognition of their
roles, just remuneration, and the advocacy for their professional psychosocial health to be addressed
concerns the equity and justice of healthcare system sustainability and the quality of patient care and will
remain unfulfilled.
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