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1. Introduction

The contemporary health care system is one of the most complicated and remarkable
accomplishments of humanity. It integrates and builds upon layers of knowledge, technology,
and dedication to the service of humanity. There are four fundamental components of this
complex system that collaborate and contribute to the providing quality care to patients. These
components are: emergency care, pharmacy, nursing, and laboratory medicine. Each of these
components is fundamental to the system and the provision of health care and the diagnosis,
treatment and management of health care needs. These components form an interconnected
system that supports patients from the moment of emergency health care needs all the way to

recovery and beyond.
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Paramedics are the first of the first responders to medical emergencies. Trained paramedics
and emergency medical technicians provide critical and life-saving interventions that are
necessary during the first minutes and hours after trauma, heart, or other acute medical
emergencies. These professionals work in high pressure, make rapid clinical decisions, and are,
in most cases, responsible for determining the outcome of the patients prior to reaching the
hospital. These professionals are not mere transporters of patients. They provide
comprehensive, sophisticated prehospital care that stabilizes and initiates treatment that is
carried throughout the continuum of health care services.

The role of nursing as the most visible and continuous discipline in patient care is hard to
dispute. Nursing is the only profession responsible for 24-hour patient monitoring,
administration of therapeutic and other treatments, emotional support, and coordination of
other activities of care. Nursing is a diverse profession with a broad range of specialties and
practice settings, from intensive care units to community health centers. In all cases, nurses
are required to use their clinical competencies, critical thinking and compassion to address the
complex needs of the patients and their families. In addition, nurses advocate for patients, and
educate them; they act as care coordinators to ensure the effective integration of all aspects of

care in the treatment plan, and provide comprehensive and patient-centered care.

This study aims to analyze the four of the foundational fields in health care, their evolution
and educational and workforce frameworks, roles, innovations in technology and the
challenges and trends to come. Understanding the roles of the other fields of Paramedics,
pharmacy, nursing and laboratory medicine and their interdependency, illustrates the the
degree of collaboration and the high level of specialization that is characteristic of healthcare.
It is this level of specialization that enables healthcare to meet the most needs of the patients.

Emergency
2. Paramedics

2.1 Historical Development and Evolution of Emergency Care

The creation of an organized emergency medical service began with military conflicts and the
need to create systems and methods for providing pre-hospital care to the wounded. Larrey,
a military surgeon of Napoleon, developed and introduced systems of mobile field hospitals,
implemented trained medical personnel who were able to provide a range of urgent care, and
subsequently realized that mortality could be lowered with timely medical care. This military
innovation formed the basis for civilian emergency medical service systems that were to be
developed in the coming centuries.
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The modern Paramedics system in the United States developed in the 1960s after the release
of the report titled, “Accidental Death and Disability: The Neglected Disease of Modern
Society” published by the National Academy of Sciences in 1966. This report detailed the
failures of the existing emergency care systems, the absence of emergency care systems, and
the inadequacy of systematized care. The report indicated that the coordination of emergency
responders, hospitals, and other healthcare providers was non-existent and that many

ambulance services were run out of funeral homes with little medical training.

A further development in Paramedics was the introduction of training programs to develop
and enhance the skills offered by services modified to fit the needs of the community being
served. One of the first, created in 1969 in partnership with the Miami, Florida, Fire
Department, trained and certified fire paramedics to provide advanced, prehospital emergency
care, including cardiac monitoring, defibrillation, and medication administration. His was a
model that inspired and was imposed to many other services around the USA and was the
base to build emergency medical technician training programs and curricula at all levels.

Paramedics history has seen several transformations due to technological advances. The 1960s
saw the introduction of portable defibrillators, enabling paramedics to perform field
treatments of cardiac arrest, a feature which greatly improved survival rates of sudden cardiac
death. Other improvements such as pulse oximetry, capnography, automated external
defibrillators, and portable ultrasounds have improved field diagnostic and treatment
capabilities of EMS providers. Communication methods have improved from simple radio
systems to advanced computer-aided dispatch systems that automate the distribution of
emergency resources and facilitates real-time physician and paramedic communications.

2.2 Educational Pathways and Professional Certification

2.2.1 Emergency Medical Technician Training Levels

Education received for Paramedics falls vertically on a spectrum. The very first step on this
ladder is Emergency Medical Responder, which consists of training for 40-60 hours of classes,
and it allows individuals to perform a form of first aid, CPR, and provide an appropriate initial
step to stabilization of a patient until a more advanced medical person arrives. Emergency
Medical Responders are commonly used in rural areas, volunteer positions as part of

Paramedics, and professional Paramedics in an industrialized location.

To work in an ambulance as an Emergency Medical Technician Basic Certification (the lowest
credential) is necessary. This requires an additional 120-150 hours of training on patient
assessment and management, airway management, oxygen administration, wound control,
spinal stabilization, and grade life support. Emergency Medical Technician Basic programs are
heavy on real-life clinical practice and on skills like real patient care. The graduate is able to
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monitor real time hospital communication from an actively transporting patient to clinical care
and provided personalized medical input to the closed loop system in emergency transport.

Advanced Emergency Medical Technician (AEMT) certification builds on Emergency Medical
Technician (EMT) Basic training by adding an additional 150-300 hours of training in IV
(intravenous) therapy, advanced airway management, cardiac monitoring, and medication
administration. AEMT's function at an intermediate level of the Paramedics (EMS) subsystem
and provide additional emergency care capabilities (which is especially helpful in rural and
remote locations) where paramedics may not be present) and are more advanced than Basic
EMTs. AEMTs training includes more in depth anatomy and physiology, basic pharmacology,

and more advanced patient presentations.

The highest level of the emergency pre-hospital care provider is the Paramedic. Paramedic
certification and as such Advanced Emergency Medical Technician (AEMT) certification
requires an individual to complete 1 800 hours of education, which lasts 1-2 years and includes
1,200-1,800 hours of in-class education, laboratory training, and clinical exposure. The
Paramedic curriculum focuses more on anatomy and physiology, and pharmacology including
advanced and clinical medications, and airway management, and patient assessment (which at
this level is advanced). A paramedic has the ability to administer several emergency
medications, perform advanced cardiac life support, interpret diagnostic tests, and make
clinical decisions in fast moving (and often uncontrolled) scenarios. Many universities and

community colleges offer these programs, culminating in an associate degree or certificate.

2.2.2 National Certification and State Licensure

The National Registry of Emergency Medical Technicians’ (NREMT) national certifications
tor Paramedics (EMS) professionals are the most recognized certificates in the US. The
NREMT establishes and evaluates the minimum standards of competency in the Paramedics’
domain for all levels of practice and grants national certifications. The candidates seeking
national certifications from the NREMT must finish a program of education and training that
the NREMT recognizes, and must pass two National Registry examinations: the first type is a
cognitive examination that evaluates the candidates; theoretical knowledge; the second type is
a psychomotor examination that evaluates the candidates’ practical skills performance. The
NREMT conducts quality assurance by establishing and requiring recertification from all end
certified EMS professionals. Recertification requires the completion of continuing education
and periodic re-evaluation of skills.

The variation in State Licensure is considerable, with some states accepting NREMT
certifications as the sole requirement to obtain a license, and others requesting additional
requirements like state-specific examinations, criminal background investigations, or

additional training. EMS professionals must comply with the licensure stipulations of every
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state they are working in (f they are working border especially border states or interstate patient
transports). Paramedics (EMS) professionals are mandated to complete continuing education
every year or every two years by most states. This is to ensure that EMS professionals’
knowledge and skills are updated to be in line with changing medical knowledge, protocols,
and practices.

2.3. Scope of Practice and Clinical Responsibilities

2.3.1 Patient Assessment and Triage

Effective Paramedics practice rests in patient assessment in a systematic and methodical
manner that identifies and addresses life threatening issues, then prioritizes and guides
appropriate actions and treatments. There are step by step guide assessment protocols, and
emergency medical technicians and paramedics, in accordance to their training, are to first
evaluate scene safety, to ensure that care givers are not put in risky situations that render them

unable to provide care or that expose them to threats when they commence triaging.

It is necessary to scan the scene to determine the need of Paramedics personnel to wait and
safely attempt patient contact and evaluation required specialized teams, law enforcement, or
to exit the scene from a potentially volatile and violent situation. Primary assessment zeroes
to address life threats in a stepwise fashion. Using the emergency medicine standard ABCDE
approach, clinicians determine if the patient is experiencing a medical emergency and address
airway, breathing, and circulations, and then disability. Suppose emergency medicine is
required. In that case, emergency medical responders, ie paramedics, evaluate airway
obstruction and cervical spinal protection if trauma is suspected and are to clinically evaluate
to determine if appropriate and evaluate the respiratory efforts and inadequate ventilation,
circulation by assessing pulse quality and identifying major hemorrhage, and perform a rapid
neurological assessment to determine altered mental status or deficits. If life threatening issues
are suspected, the primary assessment needs to be interrupted so critical interventions that are
necessary can be done.

These include opening the airway, providing assisted ventilation, controlling severe bleeding,
or initiating and maintaining cardiopulmonary resuscitation. These actions need to be taken
along with the primary assessment, especially if a potentially deadly situation is suspected when
any of the above interventions are clinically appropriate.

2.3.2 Emergency Medical Interventions and Procedures

One of the most important aspects of emergency medical service practice is pre-hospital
airway management and the consequences of failing to manage an open airway or oxygenation.
Basic airway management techniques, including the head tilting, chin-lifting, the jaw thrust

maneuvers, or the insertion of an oropharyngeal or nasopharyngeal airway, are some
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preliminary techniques for unconscious patients. Supraglottic airway devices, such as the King
LT or i-gel, provide intermediate-level airway management support for emergency medical
technicians, who may maintain an open airway without the requirements for advanced training
for endotracheal intubation.

Endotracheal intubation is the gold standard for controlling an airway as it allows paramedics
to manage an open dialysis airway, provide positive pressure ventilation, and prevent aspiration
of gastric fluids. Emergency medical service systems of today emphasize the use of video
laryngoscopes as a substitute for direct laryngoscopic scopes aimed at airway management.
Paramedics are expected to control synonymous techniques such as the bag-valve-mask
ventilation and the surgical cricothyrotomy for situations where standard intubations are not
possible to provide oxygen to the patient, thus oxygenation is a prerequisite for successful

intubation.

A major part of Paramedics is dealing with cardiac emergencies, and our EMS personnel have
received specialized training to assist with acute coronary syndromes, cardiac arrhythmias, and
cardiac arrest. In the field, EMTs and paramedics can acquire and interpret a 12 lead EKG
and, therefore, can recognize and activate the cardiac catheterization labs directly to treat ST-
elevation myocardial infarctions and reduce the time to treatment significantly. In cardiac
arrest situations, Paramedics take over the Advanced Life Support protocols for Paramedics
and focus on providing high-quality continuous chest compressions, eatly defibrillation, timely

medication management, and appropriate post

2.3.3 Pharmacological Interventions.

Paramedics are expected to know a range of emergency medications within the field of
pharmacology, including how it works, when to use it, when to not use it, proper dosage, and
possible side effects. Pre-hospital pharmacological treatment can involve intravenous,
intramuscular, subcutaneous, sublingual, intranasal, intraosseous, and endotracheal medication
administration, with the clinical situation, state of the patient, and vascular access dictating
route of administration. Paramedics are challenged to make sex and age appropriate

calculations, as with the pediatric population, medication dosing can cause catastrophic effects.

Medication of the cardiovascular system that are within the paramedics scope of practice
include, epinephrine and atropine for cardiac arrest and anaphylaxis and symptomatic
bradycardia respectively, and adenosine for supraventricular tachycardia and nitroglycerin for
chest pain due to cardiac ischemia. Antiplatelet therapy is within the scope of practice and
standard pre-hospital therapy for suspected acute coronary syndromes as it has been proven
to decrease mortality and improve outcomes. Other medications within the scope of practice

that may be given are beta-blockers, calcium channel blockers, as well as antiarrhythmic
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medications as these are often required for rate control and rhythm control in stable patients
with cardiac arrhythmia.

The specific respiratory medications, such as bronchodilators, corticosteroids, and
epinephrine, are integral in the management of patients suffering from asthma, allergies, and
COPD exacerbations. Nebulized albuterol facilitates prompt bronchodilation in patients with
active bronchospasm. For patients suffering from anaphylaxis, we administer epinephrine by
intramuscular injection to treat and reverse airway edema and hemodynamic collapse. During
the transport phase, paramedics can manage and control pain, nausea, seizures, and medication
overdose. These medications are selected based upon the individual clinical presentation and

evidence-based criteria.
2.4 Communication and Coordination

2.4.1 Dispatch and Response Coordination

Complex dispatch centers that receive emergency calls, assess the proper response, and
organize multiple responding units are the foundation of Paramedics (EMS) systems.
Emergency medical dispatch systems utilize standardized dynamic questioning protocols that
ascertain critical patient information, provide medical instructions to the caller, and prioritize
response leveling to ensure appropriate resource allocation relative to patient acuity. In
situations where every second counts, dispatchers give lifesaving instructions over the phone,
step-by-step guiding callers through CPR, hemorrhage control, childbirth, etc, while units are

enroute.

Computer-assisted dispatch systems combine geo-spacial information systems, automatic
vehicle location tools, and resource management databases to maximize the effectiveness of
EMS unit deployments. These systems monitor unit availability in real time, determine
response times based on live traffic data, and assign units to emergency incidents in a way that
keeps response times short and system coverage adequate. Sophisticated algorithms manage
the competing objectives of unit response time, closest unit availability, special capabilities

required for intervention, and system coverage on the overall resource demand.
2.5 Special Populations and Situations

2.5.1 Pediatric Emergency Care

Emergency care and response with children involves various challenges and more
complexities. Different physiology and anatomical primary structures and functions require a
more focused response and can less positive and constructively. Dosing for children involves
specifics and a more focused process area specific assessment and developmental knowledge.

During emergencies with children, paramedics and first responders may miss signs and
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symptoms along with indicators that would compound and escalate emergencies especially
with children.\n\nEmergency care and pediatric medicine requires a more focused approach,
along with specialized airway equipment and immobilization tools and devices for patients
along with children of different ages and different. Emergency medical service providers and
first responders may miss signs and symptoms especially with more negative outcomes with
more stressful situations. Newborn and pediatric care requires equipment for breathing,
intervention, and venous access and immobilization. Length-based color tape resuscitation is
used for emergency pediatrics for less cognitive load and calculation during stressful situations.
Emergency medical service systems provide Paramedics systems providers with the tools and
equipment to help simulate situations and systems.

2.6 Quality Improvement and Evidence-Based Practice

Paramedics systems now more than ever prioritize continuous quality improvement through
systematic collection of data, assessing performance, and developing protocols based on
evidence. Clinical audit systems analyze patient care reports, detect variations in practice, and
provide feedback to a given provider or organization on protocol compliance and clinical
benchmark achievement. The Paramedics systems monitor several clinical practices and
patient outcomes in practice, including, but not limited to, response time intervals, out of
hospital cardiac arrest resuscitation success, proper patient destination, patient satisfaction,

and adverse event rates.

Paramedics must incorporate evidence based practice by assessing clinical interventions to
evaluate if pre hospital care positively impact patient outcomes. The research being conducted
by Paramedics agency adds to the emergency medicine evidence base, specifically, for pre
hospital care research such as effective fluid resuscitation in trauma, pre hospital respiratory
distress continuous positive airway pressure effectiveness, and Paramedics ground and air
transport mortality for severely injured patients. The research study and clinical trials

conducted in Paramedics improve care and quality for patients involved in the study.
Pharmacy Services

3.1 History of Pharmacy Practice

Pharmacy practice throughout history has changed significantly from ancient apothecaries
who prepared remedies based on the plants of the earth to contemporary pharmaceutical
scientists who formulate advanced therapies and administer sophisticated comprehensive
service for the management of medication. With apothecaries crafting medication based on
the art of pharmaceutical practice, the first practice of pharmacy was focused on
compounding. Apothecaries crafted medications based on the instructions written by a
physician, or by the formulas of a recipe that has been walked down through generations.
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These practitioners walked alongside the medicines as the primary advisor, and in a community
they often took on the role of physician if one was not available, as they possessed the
knowledge and expertise of the medicinal plants and minerals, as well as the chemical
preparations.

Modern-day pharmaceutical services include various types and formats ranging from
community pharmacy, which provides basic and easy access health services, to preventive
services and clinical hospital and outpatient care pharmacy, where pharmacists are permanent
and essential members, and active interdisciplinary teams, of complex case management. As
the pharmacy profession continues to develop in response to the needs of health care services.
Pharmacy practice, especially in clinical services such as immunization, medication therapy
management, chronic disease management, and pharmacy practice, has been incorporated as
a paid clinical provider. Advances such as e-prescribing, automated dispensing, and tele
pharmacy services are transforming care delivery in pharmacy practice and, at the same time,

creating new challenges in the role of clinical pharmacy in medication distribution.

3.2 future Medication

We are still asking what the border of our profession will be in the future.Medication therapy
management represents a comprehensive approach to optimizing medication use through
systematic review of all medications a patient takes, identification of medication-related
problems, development of action plans to resolve these problems, and follow-up monitoring
to ensure desired therapeutic outcomes are achieved. Pharmacists conducting medication
therapy management services evaluate prescription appropriateness by comparing medications
to clinical guidelines and considering patient-specific factors including renal function, hepatic
function, allergies, concurrent conditions, and other medications that might interact or
duplicate therapy. This process frequently identifies opportunities to discontinue unnecessary
medications, adjust dosages, substitute more cost-effective alternatives, or add therapies for

undertreated conditions.

3.3 Personal medication

Personal medication records created during medication therapy management provide patients
with comprehensive documentation of all their medications including prescriptions, over-the-
counter products, herbal supplements, and vitamins. These records specify medication names,
strengths, dosing schedules, and indications, creating valuable references that patients can
share with all their healthcare providers to facilitate coordinated care. Medication action plans
outline specific steps patients and providers will take to address identified medication-related
problems, establishing clear responsibilities and timelines for interventions. Follow-up
encounters assess implementation of action plans, evaluate therapeutic responses, identify new

medication-related issues, and adjust strategies as needed to achieve optimal outcomes.
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3.4 The Protection of Medications and Prevention of Errors

3.4.1 The Verification of Prescriptions and The Screening of the Prescription Clinically

In the system of pharmacy practice and while patients do not have the medications yet, every
prescription processed through the pharmacy system goes through several verification steps
where always scans for any errors, IR is looking for Inappropriate therapy and assessing for
potential DDI's or other safety and legal concerns. Prescription checking involves pharmacists
assessing the prescription for completeness and verifying that all mandatory legal prescription
components are there including: patient's name and address, prescribet's name and contact
information, prescriber's signature or electronic verification, medication name and strength,
dosing instruction, and quantity, and refill number if applicable. In the case of ambiguity of
any significance in the prescription, the pharmacist will reach out to the prescriber for
clarification to prevent errors that would stem from misinterpretation of illegible handwriting,

contradictory or confusing abbreviations, or other incomplete directions.

Clinical screening when assessing the prescription for appropriateness involves the retrieval of
several patient variables from the pharmacy computer system such as, patient's allergy history,
current therapy profile, and medication history profile as well as the patient’s insurance’s
formulary restriction. Screening systems do provide alerts for potential problems, but
pharmacists need to use their clinical judgment to screen out the problems that are not
clinically significant when a new medication is prescribed that is clinically relevant and can
interact with DDI existing therapies. Additionally, the checking of allergies will prevent
dispensation errors, where the patient is given medications containing allergens that are
documented allergies for the patient and thus protecting the patient from serious, allergic

reactions that can happen if medications are dispensed and this fact is ignored.

3.4.2 High-Alert Medication Management

There are certain \ \ "high-risk medications\\" that carry a higher risk of causing fatal injurious
errors, and therefore, it becomes paramount to take extra precautions when prescribing,
dispensing, or administering. These include, but are not limited to, anticoagulants, insulin,
opioid analgesics, certain sedatives, chemotherapy medications, concentrated electrolytes, and
other medications that may result in a close therapeutic range or adverse outcomes. Pharmacy
systems manage high-risk medications through a number of risk management strategies that
include tiered independant double checks where 2 verifiers review their peer's work, and all
work until a determination of consensus in a 4 eye's checking is done to establish complete
agreement. These are logged, and in certain systems, their access is limited or standardized to
reduce range, preserviding a higher dosing safety.
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Risk mitigation stratagies of these medications are further complicated by the range of insulins
products and their confusing labelled names, even as manufactured with a high higher name
of their chemical structure's variant. pharmacies stock broad accesses of 3-4 variations of long,
short, or rapid-acting insulins, making high risk opportunities surrounding selection. ERx
systems note and flag insulin dosages based on safety doses, and prescribers must defend their
diabetes treatment algorithms in diet, exercise, and patient blood monitoring,.

The handling of chemotherapy medications requires protective measures as well as specialized
training to keep pharmacy staff and chemotherapy patients safe. Ces of unprepared
medications/pharmacists, assisted by oncology training, review chemotherapy doses for
appropriateness according to patients’ body surface area and renal and hepatic functions and
Treatment Protocols and review for errors. Specialized pharmacy hoods and personal
protective equipment shield pharmacists from exposure while the drugs are being prepared.
Also, there is a closed-system transfer device to lessen the risk of contamination. Dangerous
medications are carefully labeled to designate the route and rate of administration and the
diluent to prevent administration errors that can lead to death.

3.5 Pharmaceutical Care in Diverse Settings

3.5.1 Community Pharmacy Practice

Community pharmacies are frontline healthcare facilities for patients. They don’t require
appointments. They can do health screening, provide preventative healthcare, and assist with
medication health screening. Community pharmacies are now more than just prescription
dispensing establishments. They provide immunizations, medication therapy management,
point-of-care tests, treat some minor acute illnesses in some areas, and health screening
programs for hypertension, diabetes, and other conditions. Community pharmacists develop
longitudinal patient relationships and understand the health issues, medication non-adherence,
and social/bio circumstances that tailor the recommendations made.

Community pharmacists have closed the gap for access for people requiring immunizations.
They provide millions of immunizations annually for influenza and other vaccines. They
immunize for pneumococcal disease, herpes zoster, tetanus, pertussis, hepatitis, HPV, and
other diseases. Immune pharmacists are trained in techniques for safe storage and handling of
vaccines, screening for contraindications, management of adverse reactions including
anaphylaxis, and proper documentation. Pharmacy-based immunization has become
extremely convenient and has led to improved vaccination. This is particularly true for seasonal
influenza vaccines that must be given within a specified time frame.

Counseling patients over the counter medications is usually done by community pharmacists.

Patients illustrate self-treatment headaches, coughs, colds, allergy, pain, aches, gi issues, and
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skin problems. Then self-care is appropriate, or medical evaluation is appropriate, pharmacists
assess various symptoms, recommend certain medications according to which symptoms
outlined. Profile symptoms and patient explain proper use and potentially side effects and
recognize for which medical conditions over the counter medications can be prescribed and
what prescription medications might be involve. Assist use appropriate self-care options and
prevent the possibility of self-care which would lead to the need for medical treatment which
could endanger their health.

3.5.2 Hospital Pharmacy Services

Complete pharmacy services for hospitals include full pharmacy services and contains a
population of patients with multiple complex medical problems. Hospital constant pharmacy
setvices operational 24/7 for the full continuum of cross coverage of pharmacy inpatient
services. In hospital psychiatry, hospital pharmacists are in cross-discipline teams in various
units of intensive care, hematologic oncology, infectious diseases, cardiology. Hospital
psychiatry units integrate hospital pharmacists to support. Participate in round hospital to
provide drug related clinical recommendations in develop clinical management plans provide
for evidence based medication and therapy recommendations, monitor for and provide
recommendations prevent and treat clinical related medication outcomes. This synergistic
strategy for care of the patient is to use the clinical strategy developed to prevent adverse drug

outcomes.

Hospital pharmacists review medication orders differently than community pharmacists
because they must account for additional complexity when dealing with issues such as
parenteral medication administration, drug dosing for critically ill patients with organ
dysfunction, intravenous drug compatibility when multiple drugs need to be infused
simultaneously, and appropriate prophylactic therapy for venous thromboembolism, stress
ulcer, and other conditions based on patient risk factors. While computerized provider order
entry systems may flag certain medication orders for review based on doctor entered conflicts
and clinical decision support systems, pharmacist discretion is still necessary to determine the
clinical appropriateness of particular medication orders for the patient when their clinical

situation is dynamic and complex and they may be quite ill.
4. Nursing

4.1 Foundations of Professional Nursing

Each profession has its unique combination of knowledge, skills, advocacy, and patient care,
and, in this regard, nursing stands alone in its diversity in the field of health care. Nursing, as
a profession, has its own, theoretical foundations that come from various disciplines, such as,
anatomy, physiology, psychology, and sociology. The theoretical frameworks that nursing, as

75



Cultura. International Journal of Philosophy of Culture and Axiology 21(3s)/2024

a discipline, has developed, guide practice and define what nursing contributes to the health
care system. The nursing theories developed by Florence Nightingale, Virginia Henderson,
Dorothea Orem, and Jean Watson, formed the basis to illuminate various frameworks that
helped nurses to identify patient needs, structure nursing actions, and assess the outcomes of

their care.

Nightingale’s environmental theory, which she developed in the mid 19th Century, during the
Crimean War, emphasized that by controlling environmental factors, such as, cleanliness,
ventilation, light, warmth, and nutrition, and controlling the level of noise in a room, a nurse
can facilitate the healing of their patient. It was a theory which aimed to promote therapeutic
surroundings while controlling the level of germs in the surroundings, and was the first theory
to develop nursing as a profession, grounded in systematic observation and evidence.
Nightingale’s emphasis on nursing education, and professional nursing, sanctified nursing as
a profession, which had previously been, a level of menial, untrained, labor, to a specialized

profession, requiring preparation, and a devotion to the welfare of the patient.

Virginia Henderson was the first person to outline the unique role of nursing in the Henderson
needs-based theory. She stated that nursing is helping people do things that they would be
able to do on their own if they had the strength, will, or knowledge, and that would help them
move towards or maintain their health. She listed 14 needs that nurses help their patients meet.
Some were basic needs like breathing, eating, and eliminating, while others were psychosocial
needs like occupation, recreation, and spiritual needs. The framework emphasized that nursing
is not just about disease or symptom management, but about taking care of the whole person,

and moving them towards their goals of health and wellness, and independence.

Nursing today uses principles of evidence-based practice, which means that, when making
decisions about the care they will provide, nurses must consider research evidence, their
clinical expertise, and the preferences of the patient. Evidence-based nursing practice
acknowledges the importance of clinical experience, but also that the ‘gold standard’ for
making such decisions is from well-designed empirical research. Nurses can help generate
evidence by applying research in practice, following evidence-based guidelines in practice, and
evaluating practices to determine if they are effective for a particular patient group. The
combination of scientific research and the provision of compassionate care is what makes

nursing unique, as it embodies both the science and art of the profession.
4.2. Nursing Education Pathways

4.2.1. Entry Level Nursing Programs

There are various educational path ways available to entering profes-sional nursing practice.

Each option has its pros and cons with differ-ent time and prerequisite requirements. Diploma
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nursing programs are less common forms of nursing education and have been for-historically
been the dominant form of nursing education run by hos-pitals. In some areas of the country
they are still available. These programs require a mix of three years of classroom and clinical
training, but with lots of hours of clinical training in a hospital setting. In the programs,
apprenticeships with mentor nurses are developed to provide hands-on experience in clinical

settings of patient care. Clinic-al judgment is a key skill to develop.

In community Colleges, an associate degree in nursing is an option to pursuit registered
nursing licenses. for a full time two year study. Continued education for nursing is encouraged
after the program is completed. Nursing education programs include training for clinical
nursing, along with basic education in pharmacology, physiology, and nursing fundamentals.
Other education-al programs are available for a variety of students. These com-prise students
in various fields pursuing an education career, ed-ucating workers that are affordable, and
educating those that want a job to keep and go on for a degree. A graduate can succ-essful
clinical practice and get a nursing license. In the first hospital they get a job in, it is common
to spend time in training with nurses who have a baccalaureate degree, but research indicates
that unless they have a bachelor’s degree they are not likely to have a significant impact on
improving the care patients get in hospital settings.

4.3 complete Nursing Programs

The Bachelor of Science in Nursing programs is becoming the standard educational level
required to enter the profession of nursing. Practically all healthcare employers now require
newly hired nurses to hold a Bachelor's Degree. Unlike associate degree nursing programs,
these four-year programs cover nursing theory, nursing research, nursing leadership,
community health nursing, population-based nursing, and other topics in much greater depth.
As a result, nursing graduates are able to fill more complex and diverse nursing roles, such as
care coordinator, and are more capable of assuming leadership roles in quality improvement
and the implementation of evidence-based practice. 12 to 18 month accelerated Bachelor of
Science in Nursing programs are designed to target individuals who possess bachelor's degrees
in fields other than nursing and who have already satisfied the nursing program's general

educational requirements.
4.4 Ajusted Areas of Nursing Practice

4.4.1 Nursing in Critical Care

Nurses in critical care monitor and perform advanced interventions for patients with high-risk
and life-threatening illnesses and conditions. These nurses work in, cardiac and ICU specialty
units, and monitor patients in those units who are on mechanical ventilation, are on critical

medications, are in constant renal replacement therapy, and other high-level supportive care.
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Critical care nursing requires very high-level understanding of subtle assessment imbalances,
advanced patho-physiology in order to understand disease processes, and calm and effective
action in the face of an emergency.

Critical care family centered care has unique and difficult challenges given the high acuity
restrictions on visiting and bedside family presence, the high level of medical complexity, and
negative prognoses. Nurses versus family by translating medical detail into understandable
care for patients, prognoses and pathways, and emotions, and preparing families for the ICU.
ySupport family crisis by presence of family at bedside when possible, and participation in
care to validate the important role family has to the patient, and the challenges of having a
loved one who is critically ill.

4.4.2 Perioperative Nursing

Perioperative nursing covers the nursing specialties that take care of patients before, during,
and after a procedure. These specialties include, but are not limited to, the preoperative,
intraoperative, and postoperative anaesthesia care units. Preoperative nurses begin the
perioperative process by performing detailed assessment procedures to ensure that patients
are adequately prepared to undergo the surgery, complete surgical safety checklists, provide
perioperative education, and facilitatively communicate to help reduce anxiety. Verifications
to ensure the above steps are performed include correct patient identification, correct surgical
site marked, necessary equipment and supplies confirmed, required preoperative testing
completed, and correct consent signed.

Postanaesthesia care nurses are responsible for patients recovering from anaesthesia and are
responsible for the management of pain, complications of recovery (such as nausea and
vomiting), and assessment for transfer to an inpatient unit, outpatient unit, or home following
surgical procedures when appropriate for the patient. During the immediate postoperative
period, monitoring for the presence of complications such as hemodynamic instability,
respiratory depression, anaphylactoid responses, and significant blood loss is crucial; these are
complications that may rapidly deteriorate to serious levels, and the presence of effective
intervention strategies can avoid significant maternal morbidity. Post anaesthesia care unit
nurses are required to balance the monitoring requirements of individual patients with the
limited time and monitoring ability available to them, which is further complicated by having
many patients to care for.

4.4.3 Pediatric Nursing

Pediatric nurses are trained to be caretakers of newborns and children until their teenage years,
and take care of patients of all ages. When examining patients, nurses should be cautious of
developmental changes that occur in the anatomy, physiology, and behaviors of children. In a
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clinical environment, nurses must also be extra observant of the symptoms in children as they
may be of a different concern compared to adults. Nurses must use various skills to
communicate with patients. Techniques like storytelling, illustrations, drama, or puppets can
be used to minimize anxiety and also assess pain, and explain the different procedures involved
in their treatment.

4.5 Nursing Leadership and Professional Development

The leaders of different levels within an institution are able to design the structure of care,
organize the frameworks of nursing practice and supervise the nursing staff along with their
educational programs and quality improvement projects that

Specializations help nurses validate the knowledge they have gained in certain specialties by
means of a rigorous exam. Many organizations, including specialty and American Nurses
Credentialing Center, offer certification on varied clinical specialties, certain roles, and
population focus practice. Being certified shows one’s dedication to their field, adds credentials
to their expertise, and has been shown in many studies to correlate with improved patient
outcomes in multiple metrics which compare nurse certification with quality indicators of the
care provided. Many health care organizations offer pay differentials or make certification a
requirement for advanced practice roles to reflect the importance they give to the documented
evidence of specialized knowledge.

4.6 Contemporary Challenges and Future Directions

Nursing workforce challenges include shortages and high turnover and burnout, which
jeopardize the ability of healthcare organizations to provide quality care and sustain safe
staffing levels. Nursing workforce instability is attributed to high demand and inadequate
staffing, workplace hostility and violence, moral distress resulting from compromised care
delivery, and absence of organizational support. Retention strategies aimed at addressing these
concerns must include the construction of healthy work environments consisting of authentic
leadership, meaningful recognition, true collaboration, adequate staffing, and strategic
decision-making, as well as sufficient professional development. The organizations that have
successfully retained nurses made first the strategic choice to invest in their workforce and, as
a result, have gained the commitment of their nurses while benefiting from dedicated,
experienced teams providing exceptional care.

5. Laboratory Medicine

5.1 Historical Foundations and Evolution

The advancement of laboratory medicine has been parallel to humanity's understanding of the
different diseases over time. Insights of diseases and the curing process were attached to the
microscopic and chemical sort of analyses to different body fluids and tissues. In the early
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laboratory medicine, the predominante extension of the practice was microscopy. Among the
pioneers of the practice was AntonieVan Leeuwenhoek. In the seventeenth century, he
developed strong microscopes that made it possible to see bacteria and blood cells. With the
use of the microscope, he was able to see that the blood and other body fluids were not
homogenous liquids, they contained orderly and structured cellular units. It is his work that
laid the foundations of cellular pathology and hematology which later progressed over the

years.

Modern laboratory medicine is made up of different subdisciplines that are practiced all over
the world. It includes clinical chemistry, hematology, and microbiology, among many others.
Different subdisciplines use tailored cutting edge technologies and systems and almost all of
them use highly trained and educated personnel. Laboratory information systems that are
integrated with electronic health records allow effortless ordering of tests, relaying of results,
and clinical decision support that incorporates laboratory data throughout the care process.
Laboratory medicine professionals work with clinicians through consultation services and they
are able contribute to the diagnostic testing of patients successfully.

5.2 Educational Requirements and Professional Credentialing

Clinical laboratory scientists, commonly known as medical technologists, typically obtain a
bachelor's degree in medical laboratory science and other related biological sciences, and then
complete clinical internships that involve hands-on training in hospitals and commercial
laboratories. Training entails a broad curriculum with courses in chemistry, biochemistry,
microbiology, immunology, hematology, and molecular biology. This serves to equip students
with the relevant knowledge to understand practical and theoretical laboratory testing,
processes that control quality, and the clinical importance of abnormal test results. Students
also must complete topics in laboratory mathematics, statistics, and instrumental analysis that
equip them with the necessary skills in computing, analyzing data, and operating laboratory

equipment to ensure accuracy in laboratory results.

5.3 Operations and Testing Procedures of the Laboratory

The pre-analytical phase consists of processes occurring before the actual testing and
constitutes the bulk of the laboratory's errors. Prior to testing, endpoints need to be defined
so clinicians know what the questions regarding the clinical scenario are to be and what specific
tests are required. Factors impacting selection include sensitivity, specificity, turnaround time,
and cost. Laboratory staff may be utilized for test selection through various interphases such
as consultation services, testing algorithms, and clinical decision support systems that are
embedded in electronic ordering frameworks that recommend tests and discourage
unnecessary and redundant testing. Specimen collection involves the use of Standard

Operating Procedures (SOP’s) that ensure samples are collected using the correct collection
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devices, preserved so that the analyte’s stability is protected, and are quickly transported to the
laboratory to minimize degradation of the analytes.

6. Conclusion

This research reviewed four healthcare disciplines: Paramedics, pharmacy, nursing, and
laboratory medicine. These disciplines reflect a hallmark in healthcare's modern service
integration and the specialized knowledge and skills required to address unique patient needs
in a continuum of care. Each of these professions has a long and storied history, evolving
from simple caregiving to complex fields of practice with substantial educational requirements,
evidence-based standards, and continuing quality improvements in patient safety and care.

In emergency medical care, there is a unique interface with the community and the hospital.
There, emergency medical technicians and paramedics provide critical life-saving care in the
moment when critical clinical outcomes are determined. The history of emergency medical
care is a unique and important part of the continuing history of healthcare that has transitioned
from a reactive, fragmented system to one that is coordinated and designed to meet the needs
of patients with timely, evidence-informed care. Emergency medical care must now meet the
challenges of workforce gaps, community paramedicine integration, and rapid technological

changes in diagnosis and treatment of patients in the pre-hospital environment.

The practice of medication therapy management and direct patient care services has grown
within the pharmacy practice sector. The integration of services and the direct patient care
processes which deal with medication-related issues that have significant morbidity and
mortality statistically improve the quality of healthcare received by patients. Optimizing
pharmacotherapy through active collaboration with other health care professionals
demonstrated evidence of improvement in adverse health outcomes. The profession of
pharmacy is continuing to evolve through the expanding of prescribing privileges and primary
care collaborative practice agreements, pharmacogenomics, and telepharmacy practices to
enhance the provision of pharmacy services to populations with limited access to
pharmaceutical care.

Nursing is the largest sector within the healthcare industry, offering fundamental patient
services, such as continuous patient observation, treatment delivery, care advocacy and
organization. The significance of the discipline in patient care delivery in all environments is
unparalleled. The multifaceted and specialized areas of nursing are organized to meet the
healthcare challenges: the various nursing practices, the depth of knowledge, adequate training
to meet specialized requirements, and the ongoing modifications of nursing functionalities to
respond to system requirements. Issues that the nursing profession has to contend with
include severe deficits, burnout and practice sustenance, the ability to assimilate health care
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technologies that enhance clinical practice as opposed to creating additional burdens, and the

tull scope of an advanced practice nurse including primary care and in underserved areas where

there is critical need for easily accessible healthcare services.
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