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Abstract

Health technicians are members who are a core factor of a healthcare team, and they are progressively integrating themselves in their
roles becanse of the advancements in medical technology, the growth of healthcare functions, and characteristics of clinical as well as
laboratory environments. This review seeks to discuss the shift of responsibilities of health technicians, especially in clinical and laboratory
settings, the technology involved, and the implications of all of these to the healthcare industry. The literature review focuses on the
increasing roles of specialized training of the health technicians, the efficiency of the teammwork approach, and profiles of utilizing
technicians as pivotal components fo better healthcare for patients, the accuracy of diagnosing diseases, and improving the overall
effectiveness of bealthcare systems.
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Introduction

Today's healthcare has evolved over the past few decades with technological changes, the ever-increasing
patient population, and a shift from traditional, broad-based treatments to personalized medicine. Another
progressive state change has been the transformation of the health technicians in clinical and laboratory
practices. Such workers as laboratory technologists, radiologic technologists, and clinical technicians play a
crucial role in diagnostic and therapeutic techniques. Its stakeholders' roles are becoming more challenging
as they must transform to new opportunities and patient care demands (Mohammad et al.,, 2024a;
Mohammad et al., 2023a; Mohammad et al, 2024b). Health technicians support doctors, nurses, and other
caregivers in conducting diagnostic procedures, planning patient care, and functioning effectively within
assigned technologies. It is important to incorporate such sophisticated technologies as Al diagnostic

systems, robotic surgeries, and molecular diagnostic systems, as well as health technicians (Mohammad et
al., 2023b; Al-Hawary et al., 2020; Al-Husban et al., 2023).

The objectives of this review include identifying roles played by health technicians who work in clinical and
laboratory settings, an assessment of the contributions of these technicians in patient care, and the
challenges experienced by these technicians as their roles transform. Furthermore, it analyzes the
educational background needed to equip technicians for such emerging positions, together with
opportunities and challenges characterized by their participation in treating patients.
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Literature Review
The Changing Landscape of Health Technician Roles

In the current world, the meaning and responsibility of health technicians have evolved greatly. In the past,
health technicians' main roles entailed performing routine and obvious procedutes, including blood sample
collection, operation of simple diagnostic equipment, and preparation of laboratory facilities. However, as
time goes by, it becomes clear that these professionals are also changing their roles with the changes in the
healthcare sector. These include advancing existing medical technologies, the need to deliver quality health
care to patients, and precision health care technology, which has seen health technicians further classify
themselves into clinical and laboratory specialties.
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According to Davis et al. (2018), health technicians have shifted from mere routine task performers to
professional personnel who are required to operate and sometimes manage demanding diagnostic
equipment, analyze test results, and be part and parcel of precise judgments for patients. This shift appears
to underscore the dynamic roles within the care setting, which has undergone a shift in designing centralized
professionals across the multiple facets of patient care.

For example, traditional careers such as radiologic technicians have changed due to the development of
imaging systems. Radiologic technicians used to work with conventional X-ray machines in the past years
[2001 Journal, W. J. Pearce, Jr.|. Today, they are expected to run more complex equipment like MRT
(magnetic resonance imaging), CT (computer tomography) scans, and digital X-rays, all of which require
some technical skills to operate and maintain. These advancements have placed the radiologic technician
right in the middle of the diagnostic team, and the task of operations is a bit more than an operational one,
as these technicians are responsible for making sure that the images produced are of the highest diagnostic
yield. Technicians need to know how such machines work and help adjust some equipment; they need to
help physicians interpret images, at least in areas like oncology, neurology, or cardiology.

Health technicians in laboratories have also been pointing toward similar changes in their working roles.
Technicians in laboratories are no longer confined to simple analyses; they are inlaid into high-level
molecular biological tests. Techniques like PCR and genomic sequencing are common in diagnosing simple
diseases like cancers and genetic disorders. Wilson & Cook (2019) argue that while laboratory technicians
were simply analyzing specimens before, they are now moving towards being key translators of intricate
data that may define life-altering decisions. It makes treatment more accurate according to the type of
molecular structure and is useful in cancer and managing patients with infections.
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Transition in these responsibilities is not unique at the IRB and, therefore, is characteristic of the current
tendencies in the healthcare sector, particularly in developing precision medicine with a focus on
individualized care approaches (Al-Nawafah et al., 2022; Alolayyan et al., 2018; Eldahamsheh, 2021). This
is particularly apparent as the advancement of health technicians is consistent with this shift, as technician
professionals are not merely performing actions but are required to actively participate in clinical judgments
and decisions. They interpret molecular data or give feedback regarding the analysis of certain diagnostics,
which has become involved in deciding particular treatments, an activity physicians and other niche
practitioners have historically dominated.

The Role of Health Technicians in Clinical Settings

In clinical situations, health technicians have now emerged as strategic human resources participants,
traditionally performing not merely supportive tasks. Health technicians are responsible for conducting
preliminary interactions between clients and technological equipment. They help with several clinical
functions, such as positioning patients for diagnoses, officiating administrative functions like giving out
drugs or injections, documenting patients' vital signs, and managing patients' information. As a result of
dependence on high-technology equipment such as ultrasound machines, ECGs, and automatic blood
pressure, health technicians are directly involved with patients to provide relevant information to the
healthcare givers.

Another important activity performed by clinical technicians is, perhaps, the most critical of all: the ongoing,
careful tracking of key patient characteristics. For instance, in intensive care units (ICUs), scrutiny indicates
that clinical technicians ate crucial in monitoring and interpreting patients' vital signs. They oversee
equipment like ventilators, heart monitors, and other vital equipment and guarantee that data acquired is
well recorded (Alzyoud et al., 2024; Mohammad et al., 2022; Rahamneh et al., 2023). This data gives doctors
and nurses a real-time view of the patient's condition and determines the progression of the treatment plan.

At course start Course completion
(n=93) (n =28)

12% 7%

“MD ™ Medical Student PhD Student “ Non-MD Researcher

Furthermore, these clinical technicians are actively involved in telemedicine or remote monitoring of the
patient, which both markets have tremendously expanded further due to the coronavirus pandemic. In light
of current developments in telehealth, a clinical technician is increasingly looking at the camera and ensuring
that all the patient's conditions, such as vital signs, are captured well and relayed propetly. To communicate
with patients and to remotely support diagnostics, a high skill level and knowledge of available
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telecommunication technologies are needed. Tannenbaum et al. (2020) have posited that in telemedicine
arrangements, these clinical technicians are supposed to help patients manage the technology, try to follow
their progress, as well as facilitate their treatment from a distance.

Health technicians are considered key clinical health service providers in healthcare facilities. They are no
longer just button pushers of diagnostic machines but players in patient management systems who supply
critical data crucial to patient management. Clinical technologies, on the one hand, their expertise and
knowledge are highly useful in managing clinical services.

The Role of Health Technicians in Laboratory Settings

The change of roles for health technicians has also been prominent in laboratory settings. Historically,
laboratory technicians were employed to conduct experiments, collect samples, analyze them, and hand
laboratory machinery. Today, however, they have introduced themselves to managing and even interpreting
sophisticated luminescent elements of the molecular analysis conducted in the lab. Today, they must work
with genes and DNA, deliver PCR assays, and discuss complexes for further patient treatment.

Use of equipment

2 1he students alvways giver struction nhowt
tamn equipment works before thay can use it
( ) ) g 1

In molecular diagnostics, laboratory technologists perform techniques that include genomic sequencing,
which identifies gene variations related to diseases. Such diagnostic methods are crucial in creating
individual treatment regimens that may be used in the treatment of oncological diseases, in which treatment
can be adjusted depending on the nature of a person's tumor (Al-Azzam et al., 2023; Al-Shormana et al.,
2022; Al-E'wesat et al., 2024). In the past, the laboratory technician's responsibilities were only to analyze a
sample and give a clear result, but now the technician also interprets the results produced and offers
assistance to providers in making clinical decisions.

The need to perform LIS oversight covers new laboratory technician roles, as entering results, analyzing
the data, and relaying it to caregivers must be done quickly and accurately. This entails a grasp of laboratory
technology and information systems, as well as doctors and other healthcare providers who interpret the
test results to treatment regimens.

The enhancing work-related challenges and the importance of laboratory technicians in carrying out
comprehensive diagnoses today require professional training and updating their skills. Technicians should

be able to embrace discoveries in molecular biology, statistical techniques trends, and rapidly growing
medical technology.

Methods
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Given the need to review the changing roles of health technicians, we used both qualitative and quantitative
methodologies in the study. First, we carried out a systematic analysis of the material available in the
databases PubMed, Google Scholar, and Scopus. Articles were published between 2010 and 2023, and the
research themes were oriented towards health technicians working in healthcare and laboratories.
Information was also gathered from interviews with clinical managers, lab supervisors, and practicing health
technicians. These interviews were conducted and evaluated to identify technicians and work, the difficulties
they encounter, and their vision about the future of their profession.

Results and Findings
The Expanding Roles of Health Technicians

The findings of the present study, derived from analysis of literature reviews and interviews, suggest that
the role of health technicians has been extended to higher levels of diagnostic duties, patient care, and
cooperation with other direct care team members. Health technicians are crucial performers of clinical
tasks, including suggesting changes in patient status, controlling the use of medical equipment, and helping
the medical staff. In laboratories, they gradually participate in such areas as interpretation of the results of
tests, tutoring clinicians, and sometimes even taking part in research processes.

Figure 1. Role Evolution of Health Technicians in Clinical and Laboratory Settings

Role Pre-2010 Focus Post-2010 Focus

Clinical Vital sign monitoring, | Advanced diagnostic equipment operation, real-time
Technicians basic patient care data analysis, telemedicine support

Laboratory Routine test execution Advanced molecular diagnostics, genetic counseling,
Technicians interprofessional communication

Training and Education Requirements

In recent years, the field of health technicians has become significantly diversified and professionalized, so
increased calls for degree preparation have emerged. The knowledge demands are higher on technicians
who must also understand the technologies they deploy, clinical practice, and patients. Face-to-face
interviews further indicated that most health technicians take further certification and training to enhance
their knowledge throughout the advancement of medical technology.

Discussion
Challenges and Opportunities

The new and changing roles of the health technician provide both a threat scenario and a major strategic
prospect for the healthcare industry. Technicians have often specialized in specific areas of proficiency and
specialized function, especially where medical and diagnostic procedures are involved; training becomes
continuous. Due to the increased speed of developments in the medical field, equipment, software, and
processes, health technicians need to keep up with innovation. Technician training also needs to be ongoing,
as these workers must master the best technologies to take on sophisticated responsibilities in robotic
surgery and imaging techniques. Forcing imitates does not fill these gaps, and without continued learning,
there may be gaps in the knowledge that will affect the patient.

A final question is the issue of ethical and legal concerns resulting from changes in the functions of a health
technician. With the advancement of the diagnostic middleman's involvement in the clinical decision-
making process, there is a concern about where the nurse’s license stops. Technicians can only practice
within the training they have received. As the role of technicians expands within patient care, the boundaries
must be well-defined to avoid encroachment on other scopes of practice. Further, due to the inclusion of
technicians in decision-making, there may be problems of responsibility should mistakes be made. There is
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a need to set standard policies and supervision systems to allow technicians to work with ethical strengths
or stay within constitutionally permitted areas.

Nevertheless, the nature of the functions of health technicians today provides the following opportunities.
Ex-ante task expansion could reduce the physician and nurse deficits plaguing some geographic areas,
whether considered underdeveloped or rural. This provides more work fulfillment and engagement to
technicians, benefits technical skills development, and improves total organizational procedure and
decision-making, thus relieving other healthcare specialists. It is especially helpful where there is a significant
shortage of professionals offering care and treatment in various health facilities, given that technicians can
assume the senior service provisions.

However, technicians' involvement in patients’ patients can also enhance the general quality of setvices.
Due to their education in the usage of medical instruments and results interpretation, health technicians are
better placed to work closely with physicians, nurses, and other care providers. The method applied
promotes the highest degree of work efficacy and effectiveness, as technicians can contribute unique
insights and procedural and technical expertise to the entire mix of patient treatment.

Future Directions

According to future trends, the position of health technicians will continue to experience growth in artificial
intelligence and robotics in healthcare units. Examples of intelligent CT systems, diagnosis algorithms, and
robotic surgery assistants are gradually introducing themselves to the public. Health technicians shall
operate, maintain, and check the operability of these complex systems. They will be expected to interact
directly with Al tools to check the effective operation of these technologies and confirm that they act as
supporting tools to clinical decision-making processes rather than as decision-making tools themselves.

Since the advancement of the healthcare field revolves around a substantial dominance of data, technicians
will also be required to analyze large patient data sets. In disciplines like genomics, individualized medicine,
and home and distant patient tracking and treatment, the volume of information is rapidly growing. Health
technicians will need to organize this information and assist various health teams in making correct
diagnoses and choices of treatment approaches. This must be combined with a superior knowledge of data
and analytics and the capacity to work with healthcare professionals to interpret information. This data will
be crucial to helping clinical technicians become important stakeholders in achieving actionable insights.

Altogether, the shifts in the employers of health technicians are discussed below, revealing features,
opportunities, challenges, and chances for the employees. But new professional practices, the development
of new high technology, and the continuing escalation in the delivery of health care palpate the need for
professional competency, which involves not only the ethical obligation of a health care provider but also
the need to continually update himself/herself about new trends in the profession. In this regard, the
changes described above will greatly enhance the value that health technicians bring to the healthcare
environment as they focus on increasing efficiency, quality, and access to care, especially where human
capital is scarce. The era of a high-tech approach grows as health technicians play a crucial role in advancing
healthcare services through their significant skills and ability to adapt to new technology.

Conclusion

Health technicians are an important part of the healthcare team, and the parameters of their work in the
clinical and laboratory settings have changed dramatically over the past decade. It is, therefore, expected
that as medical technology advances, more technicians' roles will be defined to encompass higher levels of
functions, which are not easy to practice without advanced education or training. Despite the obstacles,
which include the necessity to undergo continuous professional development and the ethical dilemmas
arising from their participation in clinical decision-making, the newly emerging roles of health technicians
present certain advantages for improving the quality of patients’ patient's performance of the health care
delivery system.
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Recommendations

e Invest in Advanced Training: Health technician training programs should be modified to reflect
more modern diagnostic technologies, data analysis, and treatment methods. Hence, health
technicians can undertake their novel duties.

e Standardize Roles Across Settings: It is suggested that more endeavors be made to harmonize the
professional profiles of health technicians in various clinical and laboratory occupations and ensure
that they are ready to meet the challenges of contemporary healthcare systems.

e Enhance Interprofessional Collaboration: Health technicians should be involved in the decision-
making process and encouraged to participate in other healthcare professions for better patient
health status.

Address Ethical Concerns: Health technician education and training must include clear recommendations
as to what tasks are within the health technician’s scope and how he/she can help patient care without
crossing some proscribed line.
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