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meet patient needs and to improve the quality, efficiency, and productivity of radiological services
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overlap with those of radiologists. In addition, there must be a consensus on the qualification and
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Specialties “SCFHS”, to ensure a proper legal footing for RA graduates and it is accredited by the
SCFHS.
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Introduction

Radiology and radiologic technology emerged over a century ago, but they continue to grow and develop. Over the decades,
safety, technology, and patient care have improved. In the healthcare landscape, ever-changing patient needs have prompted
the establishment of unique roles such as the advanced practice nurse, dental assistant, and more recently, the radiologist
assistant (RA) [1]. Workforce shortages in the radiology specialties and an increase in patient volume indicate a need for
extensions of the role of the radiologist. The identification of necessary vocational and supportive extensions of the
radiologist's role is essential to improve the performance of radiology departments and bridge the gap in the workforce.

The RA is a relatively new role in healthcare [2]. RAs are trained radiographers who work under the supervision of radiologists
to carry out radiological procedures including fluoroscopy-guided gastrointestinal, genitourinary, musculoskeletal, and
interventional radiology (IR) procedures. RAs use their advanced skills and qualifications to carry out procedures that do not
require radiologist-level expertise [3] and work with patients before, during, and after radiological procedures. Advanced
practice RTs have a technical background that is patient-centered, so they are an ideal mid-level provider in an imaging-
centered clinical setting.
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In order to advance in their profession, skilled technologists typically move into management, teaching, sales, or consulting
[2, 3]. As a result, many of the best technologists are taken out of the patient care setting. Technologists with experience and
expertise would remain in the clinical environment if the career ladder for RTs were expanded [4]. Through the RA program,
RTs with clinically adept skills will have an opportunity to advance into higher positions and grow professionally [1, 3]. The
initiative will increase productivity and efficiency at a time when demand for medical imaging services is soaring and there
are widespread shortages [5]. Providing high-quality healthcare and minimizing wait times are expected in healthcare settings.
RAs can assist medical centers in balancing these expectations with increasing patient volumes by improving productivity and
efficiency [3]. The input of RAs is vital in taking pressure off radiologists and other specialists that use images from
radiological procedures. The current review was conducted to examine the potential role of RAs in improving patient care in
the Kingdom of Saudi Arabia (KSA) and providing workforce solutions so that RTs can pursue a career path that is
professionally satisfying for them, as well as allowing patients to receive the highest quality of care possible.

An initial search of the databases EMBASE, Scopus, and PubMed was performed. The key terms were radiologist assistant,
workforce, radiology department, and healthcare, which were used in various combinations. A subsequent search of world-
class radiology journals, such as Radiology and Radiographics, was also performed. Articles not in English were excluded.
The articles were used to collect information on the clinical role of RAs to enhance patient care in KSA by extending the
capacity of the radiologist in the diagnostic imaging environment.

Results and Discussion

Training, Responsibilities, and Education

An advanced-level RA enhances patient care by assisting the radiologist in diagnostic imaging activities [1, 6]. RAs are trained
in various skills and concepts to ready them for their clinical responsibilities. RAS receive patient assessment training to enable
them to assess patients with varied conditions and diseases to determine the right diagnostic procedure and the value of
radiological procedures [1]. RAs also receive pharmacology training aimed at ensuring they understand the effects of
medication on the anatomy, physiology, and pathology of the human body. Anatomy and physiology training is also vital for
RAs to ensure that they know the structures and functions of the human body. Diagnostic imaging fundamentals, radiation
safety, medical and legal standards, general patient care, lifesaving procedures, and radiological procedures are all important
content areas in an RA course or program [6].

The RA is a radiology technologist (RT) who has completed an advanced academic program encompassing a nationally
recognized RA curriculum and a radiologist-directed clinical preceptorship. The length of the RA program differs with the
type. However, those that wish to apply for a registered RA credential should enroll in a bachelor’s degree program in
radiological sciences and then apply for a postgraduate RA program. It is recommended that candidates have completed
approximately 2000 clinical hours as RTs. The intensive clinical training RAs receive allows them to work without extensive
on-the-job training. An analysis by Ten Napel et al. highlighted RAs’ technical and imaging background as a determinant of
their ability to work immediately without further training [7]. The admission requirements are typically good grades in math,
biology, and chemistry at the high school level. Upon completing the RA training program, licensure may be necessary before
practicing. In the United States, as an example, more than 30 states require RAs to be licensed. Moreover, the licensing
requirements for RAs may vary across states and are determined by the state health board [6, 8]. Typically, RAs should pass
an exam before they are certified as registered RAs; however, this is not a requirement in all jurisdictions.

RAs require a wide variety of soft and hard skills. First, RAs should have a thorough grasp of the science of injury and disease.
This information is vital in ensuring that RAs make medical diagnoses and deal with patients who have different medical
conditions. Secondly, RAs should understand medical technology and keep up with advances in such technology, especially
those related to radiology. Other valuable skills that RAs should possess include good verbal communication skills, computer
skills, fine motor skills, advanced problem-solving skills, good decision-making skills, teaching skills, and physical
coordination.

It is also the RA’s responsibility to make initial observations of diagnostic images, but they do not provide an official
interpretation (final written report). A radiologist supervises the RA’s duties, and the RA does not provide an official
interpretation of imaging examinations. The role of an RA is to assist radiologists in providing diagnostic imaging services to
patients under the supervision of radiologists. An RA is responsible for performing patient assessments, guiding patients
through prescribed imaging procedures, and completing selected procedures. In addition, RAs can perform fluoroscopic
studies, inject contrast media, place needles and catheters, and post-process images. They can also improve patient satisfaction
by performing patient-centric, outcomes-based, quality-improvement procedures.

Advantages of Hiring an RA

Approximately 25% of KSA’s 40 million population is expected to be 60 or older by 2050. Over the same time, the number
of people who are 80 or older is expected to reach 1.6 million [9]. In the coming decades, the demand for healthcare services,
including radiology, will rise dramatically as the population ages. As far as patient care is concerned, physicians are not the
only players to consider. An appropriate scope of practice could benefit from the addition of RAs. An RA could be a cost-
effective and innovative way to address the shortage of radiologists and RTs. In addition to taking the lead in patient assessment
and management, the RA could perform procedures such as fluoroscopy, ultrasound, and IR procedures. This would allow
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radiologists to focus on medical interpretation requirements. The RA will improve patient access to radiological care by
improving radiology workflow.

Hiring RAs can ease the shortage of radiologist experts in rural areas. Many healthcare experts prefer to practice in urban areas
where they have access to a range of amenities and educational opportunities. As a result, rural areas often suffer from a
shortage of radiology experts [10]. The concept and role of the RA arose from the realization that a shortage of radiologists
was looming. Increases in the number of surgical procedures and a higher number of retiring radiologists relative to those
entering the workforce were highlighted as major drivers for the expected shortage [11, 12]. Moreover, while the supply of
radiologists has stagnated, demand for them continues to grow (Figure 1). RAs are easier to train, from cost and time
perspectives, and can complete most radiology tasks without the input of radiologists [13]. Thus, hiring RAs can help ease the
shortage of radiological experts.
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Figure 1. Growing gap between the supply of and demand for radiologists

Hiring RAs increases the productivity of physicians, radiologists, and other specialists. In cases where RAs work alongside
radiologists, their participation in tasks for which they are qualified frees up radiologists to engage in other, more specialized
and demanding, tasks. The presence of RAs allows radiologists to divest themselves of some of the non-interpretative radiology
duties [14]. In order to reduce the workload of radiologists and improve workflow to obtain an optimal quality of services, an
RA can assist with evaluating patients’ medical histories to ensure the various medical imaging protocols, perform image-
guided diagnostic procedures, and suggest alternative medical imaging techniques, when necessary. In busy radiology
departments, where the new norm remains to increase volumes of complex studies and procedures, employing RAs as support
staff could help increase throughput. The potential positive impact RAs can have on workflow consists of reducing the number
of telephone calls and minor procedures that might disturb radiologists’ interpretation work. Radiologists are initially hesitant,
but once they see RAs working, they want more of them [14]. The level of education and commitment of RAs is greatly
appreciated by radiologists [12, 14].

The increased efficiency reduces delays in the completion of radiology tasks. RAs working alongside radiologists and other
specialists can free them up from engaging in tasks such as assessing the diagnostic value of radiological imaging, imaging
the patients, and interpreting the output of these images. As a result, radiologists will have fewer responsibilities, which can
contribute to improving their productivity. With the proper apportioning of duties and responsibilities, RAs may be able to
relieve radiologists of excess clinical duties and help create a more conducive work environment for them [15, 16]. Improved
efficiency can also contribute to improving levels of patient satisfaction [3].

In some cases, RAs can lead to cost savings. RAs receive considerably lower salaries than radiologists. The cost of training
RAs is also lower than that of training radiologists. The incorporation of RAs into radiological procedures offers a way to
increase reimbursement possibilities and reduce procedure-related costs [17].

Interest in the RA program is shaped by the perceived competitiveness of the course in the job market [18]. Hence, hiring RAs
has the impact of improving such competitiveness, which increases the likelihood of more learning institutions offering RA
programs [16], thus increasing the number of available RAs in the job market in the long term.

Lastly, establishing a career path for RTs could serve as a potential recruitment and retention tool. A report by Rebecca
Clemens, a radiographer at East Surrey Hospital, Redhill, England, outlines the benefits of RAs, including improved job
satisfaction, increased recruitment, greater self-esteem, a greater sense of body confidence, and increased morale [12]. By
integrating the RA into the career path of RTs, the field will become more appealing to potential recruits, and upward mobility
among current technologists will be facilitated [12]. RTs have the opportunity for unique professional development through
qualifying as RAs.
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The Need for RAs in KSA

KSA is a nation of over 35 million individuals. According to a Statista report in 2020, there were expected to be 3255
radiologists in the nation by 2022 [19]. Most radiologists are employed by the Ministry of Health (MoH), while the remainder
are either employed by the private sector or other governmental agencies (Figure 2). Thus, the nation has approximately one
radiologist for every 1000 residents. The shortfall in the number of radiologists is in line with the general shortfall of healthcare
providers in the nation [20]. The problem is exacerbated by the fact that most radiologists work in urban areas. Most
government hospitals in the nation are in urban or peri-urban areas, while private clinics and facilities play an important role
in the provision of healthcare services in remote areas. From the data, it is apparent that KSA has a shortage of radiologists.
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Figure 2. Number of radiologists by sector in KSA [19]

KSA is experiencing a notable increase in the demand for diagnostic imaging services and facilities. Cancer, which is a major
cause of the rising burden of healthcare in KSA, is also a major factor in the rising demand for radiological services. In the
year 2020, more than 25000 new cancer cases were reported in KSA [21], and the country had a considerably higher number
of new cancer cases than Kuwait or the United Arab Emirates (UAE). The rising incidence and prevalence of cancer in KSA
contribute to the increasing demand for imaging services.

The Saudi population is aging. The proportion of the elderly in KSA has been increasing steadily, and estimates reveal that it
will continue increasing until the year 2050 [21]. Elderly people are at higher risk of chronic illnesses that typically require
diagnostic imaging to monitor their progress. Thus, demographic changes are also likely to increase the demand for
radiological services and the value of hiring RAs in KSA. The COVID-19 pandemic has also played a major role in increasing
the demand for healthcare services, including the demand for radiological services [22].

A key role for RAs in KSA will be developing healthcare professions models that improve healthcare quality and solve
workforce shortages. Curriculum revisions will be needed to prepare for this change. A well-educated RA will be needed to
support viable radiological care models in KSA. In order to achieve job satisfaction and ensure longevity, it may be necessary
to provide enhanced career opportunities and varied employment environments. Considering that patient safety is of paramount
importance within the medical imaging field, the emerging RA must have formal training and be permitted to provide delegated
patient care, according to KSA MoH regulations.

Examples of RA Roles in Other Nations

Several nations have RAs. In Belgium, RAs hold either master’s or bachelor’s degrees, with a majority holding the latter. The
demand and compensation for RAs in Belgium are increasing. The trend is repeated in the United States, where 75% of RAs
hold a bachelor’s degree and the remainder hold a master’s degree [23]. The practice requirements for RAs in the United States
vary across states. However, at a minimum, RASs are required to complete a degree course from a recognized institution. RAs
in the United Kingdom work closely with diagnostics and therapeutic radiographers, and their responsibilities include
processing images, ordering stocks of consumables, helping in imaging procedures, ensuring the working environment is clean
and hygienic, checking equipment and reporting faults, and inputting data [24]. However, there is no set requirement for RAs
and imaging support workers, although employers, such as the National Health Service (NHS), may require healthcare
qualifications [24-28].

There are several differences and similarities in the RA role across different nations. The similarities are mainly related to the
responsibilities of the RA. In most cases, RAs are tasked with helping radiologists with non-interpretive duties. However, in
other cases, they also handle non-clinical responsibilities, such as ordering stock and consumables. The main differences are
in the training and licensure requirements. While some states in the United States and some European nations have formal
educational requirements for RAs, others do not. The RA role was introduced in these countries to minimize time pressures
faced by radiologists due to ongoing workforce shortages, to provide RTs with a satisfying career path, and to ensure patients
receive the best care possible.
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Concerns About the Scope of Practice of RAs
Concerns remain about the scope of practice of RAs, and there has been some misinformation about their role in radiology
practice for quality-of-care reasons [29]. Another potential source of misunderstanding is that RAs are delegated authority
(from physicians) to perform services that physicians determine RAs are qualified to perform [14]. The RA position exists to
relieve radiologists of day-to-day tasks, allowing radiologists to focus on image review and assessment. RAs are radiologist
extenders, not replacements. Therefore, there should be regular meetings with the supervising team to review and evaluate the
skills of the RA to ensure the quality of the health service.
Furthermore, it is concerning that academic programs are employing RAs in a role that, at least on paper, is so similar to that
of a radiology resident. As their numbers increase, RAs will undoubtedly have an impact on resident education. The impact
could extend to the number of hours of direct training with consultants as the radiologists would supervise both the residents
and RAs. Each program should maintain the quality of learning outcomes for both residents and RAs. The directors of each
program must ensure that the educational process runs smoothly and without interference.
Another issue to be considered by the Saudi Commission for Health Specialties (SCFHS) is RAs’ input. This will be critical
in ensuring that the RAs’ certification examination appropriately reflects the scope of practice embodied in the roles and
responsibilities of RAs and the credentials necessary to take the examination. The MoH Commission on Human Resources
will continue to monitor workforce shortages for radiologists and RAs over time to determine what effect RAs have on the
recruitment of radiological technologists into the field.

Conclusion

The review aimed to explore the role of RAs in improving patient care, providing workforce solutions in KSA, enabling RTs
to pursue a satisfying career path, and offering the highest quality of care for patients. According to the evidence reviewed,
the KSA health system would benefit from RAs. Several factors contribute to the rise in demand for radiological services,
including demographics, health, and the workforce. A framework for enhancing the use of RAs is needed for the KSA health
system to meet its growing radiological needs at a low cost. Doing so will free up radiologists for other, more specialized,
tasks, and radiology departments will be able to increase productivity and efficiency in order to balance the expectation of
increasing patient volumes and improving the department workflows. However, the use of RAs in KSA should be structured
in such a way that their responsibilities do not overlap with those of radiologists. Moreover, there must be a consensus on the
qualification and even licensure requirements for RAs from the SCFHS to ensure a proper legal footing for RA graduates. To
achieve this, the Radiologist Assistant Program must be provided and accredited by the SCFHS.
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