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Abstract 

Background: U.S. research hospitals are using new technologies and techniques to 

develop treatment procedures that redefine the practice of radiation oncology and require 

an advanced practice radiation therapist (APRT). For example, at the University of 

Texas, MD Anderson Cancer Center (MD Anderson), physicians, physicists, and 

radiation therapists are developing treatment protocols for malignancies using the Elekta 

Unity, a hybrid magnetic resonance linear accelerator (MRL). MD Anderson initiated a 

program for radiation therapists to obtain diagnostic magnetic resonance imaging (MRI) 

credentials upon adopting MRL technology. The further education and clinical training 

required for MRI credentialing necessitate defining the competencies needed for the 

APRT. Purpose: This research aimed to identify a Comprehensive Competencies Profile 

(CCP) for advanced practice radiation therapy at MD Anderson. The CCP will be used to 

determine the role, responsibilities, and educational criteria for creating a master of 

science degree in advanced practice radiation therapy at MD Anderson. Methods: This 

study measured experts’ perceptions regarding the inclusion or exclusion of competencies 

for a CCP of practice standards for the APRT. Two panels of MD Anderson employees 

comprised the participants: Panel A had five expert radiation therapists who advised and 

made decisions regarding survey content; Panel B had 14 expert-level radiation 

therapists, 10 radiation oncologists, and 10 medical physicists. Competencies listed on 

the survey originated from the experiences of the Panel A members, the existing 

competencies for U.S. physician assistants (PAs) and radiologist assistants (RAs), and 

APRTs practicing in England, Canada, and Australia. Consensus was defined at 75%. 

Results: Panel B assessed a total of 107 competencies in a three-round Delphi consensus 



 

vi 

survey. The response rate for each round was 100%, 94.1%, and 91.12%, respectively. 

The first round produced a consensus for 39 of the 97 competencies. Participants 

contributed an additional 10 clinical practice competencies for rounds two and three 

consideration. The second round resulted in a consensus for 22 of the 67 items. The third 

round resulted in a consensus for four of the 45 competencies. The finding suggests that 

the APRT CCP should consist of 65 competencies, including three research, 12 

leadership and management, and 50 clinical practice. The 65 competencies originated 

from five sources: 12 (18.5%) from MD Anderson, 22 (33.9%) from U.S PA and RA 

competencies, 19 (29.2%) APRT competencies in England, eight (12.3%) APRT 

competencies in Canada, and four (6.2%) APRT competencies in Australia. The level of 

agreement and comments for the remaining 42 competencies that did not reach consensus 

were categorized by potential reasons for disagreement. Conclusion: The Delphi method 

effectively determined which competencies should be included in the CCP that defines 

APRT practice at MD Anderson. This method allowed experts from three diverse 

disciplines to provide input and comments on which competencies would be the most 

valuable for APRTs. The CCP is cross-referenced to the radiation therapy practice 

standards and content specifications and may serve as the structure for a master of 

science degree in advanced practice radiation therapy. 

Keywords: Delphi, advanced practice, radiation therapy, radiation oncology 
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Glossary 

Advanced Practice Radiation Therapist (APRT): Qualified radiation therapist who has 

significantly developed their scope of practice and clinical experience as defined in 

specific areas of practice (Duffton et al., 2019). 

American Registry of Radiologic Technologists (ARRT): Certification, registration, and 

credentialing agency for U.S. radiologic technologists, including radiation therapists. 

American Society of Radiologic Technologists (ASRT): Professional association for 

radiologic technologists, which includes radiation therapists, that publishes practice 

standards, a curriculum, and professional education in radiation therapy. 

Competency: Specific tasks performed by a professional within their profession’s scope 

of practice.  

Comprehensive Competency Profile (CCP): Extensive list of competencies performed 

by a professional within the guidelines of their scope of practice.  

Content Specifications: Topics recognized as important to cover within ARRT 

certification examinations to ensure entry-level medical imaging and radiation 

therapy professionals have the knowledge and technical skills typically necessary to 

perform their jobs.  

Grounded Theory Methodology (GTM): Philosophical framework for assessing 

patterns of behaviors that are grounded in the realities of day-to-day practice, 

therefore informing practice and future research (Glaser & Strauss, 1967). 

Image-Guided Radiation Therapy (IGRT): Cancer treatment technique using medical 

imaging to ensure proper radiation beam tumor alignment before each treatment. 

Intensity Modulated Radiation Therapy (IMRT): Cancer treatment that modifies 

radiation beam intensity within a treatment field. 
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Linear Accelerator: Treatment machine that produces a variety of energies of radiation 

and electrons for the treatment of cancer. 

Magnetic Resonance Linear Accelerator (MRL): Hybrid device using magnetic 

resonance imaging and a linear accelerator for cancer treatment; this equipment 

produces high-quality medical images and real-time dynamic observation of beam 

placement during radiation beam on time. 

Multileaf Collimators (MLC): Specialized device that consists of several sets of 

metallic leaves that open and close to shape the radiation field produced in a linear 

accelerator (Khan, 2014).  

Practice Standards: Authoritative statements established by the profession for judging 

the quality of practice, service, and education (ASRT, 2019, June 20). 

Radiation Oncologist: Physician specializing in radiation oncology who holds the 

ultimate responsibility for the outcome of the patient’s treatment. 

Radiation Therapist (RT): Individual credentialed to plan, monitor, and deliver 

radiation treatments. 

Radiologist Assistant (RA): Certified advanced practice radiologic technologist working 

under the direct supervision of a radiologist to enhance patient care in the 

performance of radiologic procedures. 

Scope of Practice: The boundaries within which an entry-level radiation therapist can 

work; more broadly, the services that a qualified health professional is deemed 

competent to perform and permitted to undertake—in keeping with the terms of their 

professional license. 
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Chapter I 

Introduction 

The entry-level radiation therapist (RT) is a vital member of the radiation 

oncology team. The RT produces medical images for treatment planning and verifying 

the accurate delivery of tumoricidal doses for radiation oncology patients. Radiation 

therapy treatment plans conform radiation doses to individual tumors while sparing 

healthy tissues. Higher radiation doses to a tumor typically equate to increased tumor cell 

destruction. The RT administers the treatments as often as five days a week over six 

weeks. Typically, patients visit their radiation oncologist to discuss treatment adverse 

reactions and progression once per week. Therefore, the RT must assess the patient’s 

physical and psychological wellbeing during each treatment and determine whether 

intervention is needed before their next visit with the radiation oncologist.  

The development of an advanced practice radiation therapist (APRT) has long 

been discussed within the United States’ health care community without realization. U.S. 

research cancer hospitals use new technologies and treatment techniques to develop 

protocols that redefine RT practice. For example, at the University of Texas, MD 

Anderson Cancer Center (MD Anderson), physicians, physicists, and radiation therapists 

are developing protocols to treat malignancies using the Elekta Unity, a hybrid magnetic 

resonance linear accelerator (MRL). With the adoption of MRL technology, management 

has mandated all RTs employed by MD Anderson obtain additional national credentials 

in magnetic resonance imaging (MRI). The further education and clinical training 

required for diagnostic MRI credentialing necessitate defining the APRT and creating a 

new chapter in cost-effective, patient-centered care.  
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The integration of image-guided radiation therapy (IGRT), volumetric modulated 

arc therapy, and proton therapy treatments has changed RT practice standards without 

addressing the need for additional levels of formal education. Typically, the RT receives 

limited vendor-developed in-service training for newly adopted technology or treatment 

techniques. Although practice standards, scopes of practice, content specifications, and 

curriculum may not address new technologies and treatment techniques until they are 

adopted nationwide, changes in these documents do not necessarily influence an increase 

in the required formal education needed for the entry-level RT. The RT must master new 

skills with only vendor-provided training while maintaining the expectation of error-free 

patient treatments. 

Radiation therapy aims to eradicate or control the patient’s disease by 

administering high doses of radiation to a tumor while sparing normal tissue. Radiation 

oncologists increasingly rely on the RT to use critical thinking and clinical judgment to 

identify and assess the adverse reactions of treatment, produce quality medical radiologic 

images, and ensure accurate patient alignment and treatment to individually defined 

tumor volumes. For example, the RT produces and assesses medical images to shift 

treatment fields accurately—often as small as millimeters—for the precise delivery of a 

prescribed radiation dose to the defined targeted area of the disease. Before adopting 

IGRT, this practice was reserved solely for the radiation oncologist.  

Every four years, the American Registry of Radiologic Technologists (ARRT) 

conducts a survey that asks RTs working in the United States to rate how often they 

perform designated tasks. The ARRT Practice Analysis Committee uses the results to 

determine what should be added to or deleted from the task inventory of certification 
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examination content. According to the ARRT, “While most of the tasks had high levels 

of responsibility, tasks dealing with newer or emerging technology, such as proton 

therapy, or infrequent treatments, such as total marrow irradiation, received low 

percentages responding as responsible” (ARRT, 2017). As a result, when the ARRT 

published the Practice Analysis and Content Specification for Radiation Therapy in 2017, 

it excluded specific tasks RTs practice that are associated with emerging techniques or 

specialized treatment practices, such as complex radiation therapy using MRL. Although 

the MRL’s hybrid treatment and imaging capability allow for daily tumor localization, 

daily radiation dose planning, and real-time monitoring of tumor movement during 

treatment (Lagendijk, 2014), the ARRT does not recognize this skill as within the entry-

level RT’s scope of practice.  

Another document that affects entry-level practice is The ASRT Practice 

Standards for Medical Imaging and Radiation Therapy, developed by the American 

Society of Radiologic Technologists. The practice standards identify the RT as 

possessing the knowledge and skills to assist the radiation oncologist in localizing the 

tumor, planning treatment, and safely administering prescribed radiation doses (ASRT, 

2019, June 20). In 2019, the ASRT Radiation Therapy Curriculum Committee added the 

safety and operational components of MRI as an optional curricular component of the 

national curriculum (ASRT, 2019). The content was identified as optional because using 

MRI in patient simulation and treatment is not yet a nationwide practice. Because MRL 

and MRI practices are excluded or optional according to the ARRT and ASRT, 

respectively, emerging technologies and practices such as these must be identified and 

considered for defining APRT practice standards. 
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The use of advanced practice health care providers, such as nurse practitioners 

and physician assistants (PAs), has been established as a cost-effective means of 

providing quality patient care in the United States (Kleinpell et al., 2019; Morgan et al., 

2019; Venning, 2000). The England, New Zealand, and Canada have developed an 

expanded role for RTs in response to increased technological advancements, demands for 

services, patient-centered care, efficiency, and the cost-effectiveness of cancer services. 

To determine whether RTs in Ontario, Canada, performed duties that may be deemed 

advanced practice, Bolderston (2005) surveyed RTs regarding their definition of 

advanced practice, the current and future tasks they perceive as advanced practice, and 

their perceived advantages and disadvantages of current tasks. To date, similar 

publications cannot be found published in the United States.  

Statement of the Problem 

Technologic and increasingly complex treatment techniques place the RT practicing 

at an advanced level not defined within the professional curriculum, practice standards, or 

the competency and knowledge assessment of the national certification agency.  

Purpose of the Study  

The purpose of this research is to identify a Comprehensive Competencies Profile 

(CCP) for an APRT role at the University of Texas, MD Anderson Cancer Center. 

Research Questions 

Using grounded theory methodology (GTM), a qualitative model for recognizing 

the practice standards specific to an APRT will serve as the framework to answer the 

following questions: 

1. What are the required competencies for the role of an APRT? 
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2. What are the practice standards for an APRT? 

Context for the Study 

This study will occur at a large university-based teaching cancer hospital in the 

southern United States. The researcher intends to conduct postgraduate studies to validate 

the research findings for proposing a nationwide adoption of the APRT practice standards. 

Significance of the Problem  

The practice standards, certification requirements, and curriculum for the entry-

level RT neglect the role of an APRT.  

Educational Value of the Study 

This research acknowledges the importance of developing educational programs 

to meet the academic and clinical student learning outcomes required to produce a quality 

APRT. Radiation therapy faculty educating the entry-level RT is typically identified as 

employees of academic divisions or the university/college rather than a practicing clinical 

RT. Thus, faculty are omitted from participating in vendor-sponsored training programs. 

Program faculty wait for the emerging technology or technique to be widely adopted and 

included in the national radiation therapy curriculum or content specifications. They 

become conceptual experts through self-directed learning. The theoretical framework (see 

Figure 1) presented in this research defines the practice standards to develop educational 

content of APRT programs through the consensus of radiation oncology experts and the 

development of the CCP. The CCP will serve as the foundation for curricular 

development in the production of qualified APRT graduates. Once in practice, these 

graduates will aid in the continued quality development of the APRT CCP before the 

nationwide adoption of new technologies and treatment techniques.  
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Figure 1 

Philosophical Framework 

Consensus of 
APRT CCP by 

experts

Graduates of 
APRT graduate 

programs

Clinically 
employed APRTs

Curriculum 
development

 
Note. APRT, advanced practice radiation therapy; CCP, Comprehensive Competencies 

Profile. 

Limitations of the Study 

This study is limited to one research cancer hospital in the southern part of the 

United States. Hence, the results are biased because the participants are from one medical 

facility with a progressive culture and state-of-the-art equipment. Findings in other 

regions of the U.S. or smaller radiation oncology centers likely would differ from the 

results of this study. 

Summary 

Advanced practice health care providers have been established as a cost-effective 

means of providing quality patient care in the United States. The purpose of this study is 

to identify the competencies or practice standards of an APRT with a focus on providing 

efficient, cost-effective, and quality patient care at a large cancer hospital in the southern 

United States.  

The entry-level RTs professional curriculum, practice standards, content 

specifications, and competency requirements for national certification neglect the 

function of an APRT. Advancements in technology such as the MRL, radiation therapy 

simulation using MRI, and IGRT treatment techniques necessitated the development of 

an APRT at a large cancer hospital in the southern United States. Assessing the current 
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literature on professional competencies, practice standards, and scopes of practice for 

APRTs in other countries, radiologist assistants, and PAs, forces one to postulate a 

grounded theory framework for a qualitative study to identify the CCP for the APRT.  
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Chapter II 

Review of the Literature 

Competencies in health care education are the foundation for evidence-based 

practice (EBP) programs, including nursing, radiologic sciences, and physician assistants 

(PAs). The World Health Organization (2017) posits that European regions must consider 

the benefits of EBP, focusing on continuous quality improvement. Competencies as 

student outcomes are a logical means to measure learning. In a study by Dolezel et al. 

(2021), the researchers attempted to gain consensus on EBP competencies and associated 

learning outcomes in European nursing education programs. The identified competencies 

allow the educator and employer to design specific outcome-based assessments to 

determine if the graduate demonstrates the appropriate skills and knowledge. 

This literature review provides an overview of the grounded theory methodology 

(GTM), the U.S. entry-level competencies of a radiation therapist (RT), the practice 

standard model for the entry-level RT and the radiologist assistant (RA), advanced 

practice radiation therapists (APRTs) in other countries, and competencies defining 

practice standards for RAs and PAs.   

Grounded Theory Methodology 

Since the 1960s, GTM has been a research method intended to create qualitative 

data sets using structured collection and analysis techniques to offer a theoretical 

explanation of a social phenomenon. It provides a systematic approach to analyzing 

qualitative data based on the positivism perspective to generate knowledge based upon a 

single truth. The process demonstrates high levels of validity and reliability. GTM design 

is a series of simultaneous data collection and analysis. This system allows the participant 
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to respond to research questions and enables the researcher to view the response 

correctly, based upon the participants’ perspectives. The series of data collection is 

analyzed for constant comparative and emerging themes substantiated with practical 

experiences (Kennedy & Lingard, 2006). 

Overview of Entry-Level Practice of U.S. Radiation Therapists 

Radiation therapy aims to deliver a tumoricidal radiation dose to a tumor while 

sparing healthy tissues. Radiation therapy dates to a period just after the discovery of x-

rays. Patients were treated with external beam irradiation equipment and sealed 

radioactive sources (IAEA, 2020). Until the 1990s, radiation oncology patients were 

treated one of two ways: static treatment fields with handmade lead or lead-alloy blocks 

to define treatment fields and protect healthy tissues, or an external beam source of 

radiation traveled in an arcing pattern around the patient.  

Technologic innovation in medical imaging and radiation therapy is a driving 

predictor of patient outcomes in radiation treatment. Radiation therapy has embraced 

conventional radiography, fluoroscopy, computed tomography (CT), positron emission 

tomography, and magnetic resonance imaging in the localization of tumors and the 

treatment planning of complex radiation treatments. The information obtained through 

modern medical imaging assists in planning therapies that conform to tumors in two, 

three, and four dimensions. Four-dimensional therapies consider the tumor size based on 

the x, y, and z axes. They include the time and movement (voluntary and involuntary) of 

the tumor within the treatment field.  

Improved imaging allows the radiation oncologist to define the radiation dose and 

the tumor volume precisely. Physicians then can prescribe higher radiation doses to the 
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tumors, destroying more tumor cells while also reducing the toxicity to healthy tissues. 

Additionally, innovations in treatment technology continue to redefine the ever-changing 

responsibilities and depth of knowledge required of an RT. For example, multileaf 

collimators (MLCs) have revolutionized radiation therapy treatment techniques. MLCs 

contain 40 to 120 tungsten leaves arranged in pairs. These computer-controlled leaves can 

adjust their collective shape to precisely define radiation therapy fields, thus ending the 

need for custom-made blocks (Khan, 2014). MLCs and CT scans opened the door to 

radiation therapy treatment techniques that conform to tumor volumes. Intensity-

modulated radiation therapy (IMRT) uses the MLC movement during the radiation beam-

on time. The treatment planning computer system can control the direction of the MLCs 

throughout the patient treatment. The treatment plan may include a continual systematic 

change in leaves throughout an active radiation beam using a step-and-shoot delivery. 

When the beam terminates, the MLC changes shape, and the beam is again activated. This 

pattern may continue for several minutes. As the name implies, the energy or intensity 

modulation of the radiation beam fluctuates throughout the treatment time (Cho, 2018).  

Otto (2007) described the technique of volumetric modulated arc therapy as using 

MLC and intensity modulation in an entire 360° arc around the patient. The treatment 

plan prescribes a dose of specific radiation energy synchronized with the MLCs for every 

degree the external beam radiation therapy unit rotates around the patient. According to 

Otto, “Using the full range gantry will theoretically provide increased flexibility in 

generating highly conformal treatment plans.”  

IMRT techniques have allowed physicians to define tumors with a minimal 

margin of error. IGRT calls for imaging during a course of highly conformal radiation 
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therapy. The accuracy of patient setup and verification of proper beam placement 

requires the RT to assess the accuracy of radiation beam placement compared to the 

targeted tumor. Medical imaging assures the accurate alignment of the radiation beam to 

the targeted tumor volume before and during individual radiation treatments. The 

reduction in treatment setup uncertainties allows for safer treatment with little margin for 

healthy tissues (Nabavizadeh et al., 2016).  

The ASRT Practice Standards for Medical Imaging and Radiation Therapy (2019, 

June 20) identify radiation therapy professionals’ scope of practice and practice 

standards. The entry-level RT’s scope includes radiation safety, evaluating medical 

images, technical quality, reporting patient condition changes, and performing 

simulation, localization, and treatment planning (see Appendix A). The practice standards 

include patient assessment, analysis/determination, education, collaboration, and ethics 

(see Appendix B). The scope of practice and practice standards are broadly written 

statements that should be the foundation for the APRT. The content specifications for the 

national certification examination for the entry-level RT are in Appendix C. 

Practice Standards Models 

The American Society of Radiologic Technologists (ASRT) is responsible for 

developing practice standards and the scope of practice for the entry-level RTs and 

advanced practice RAs. The processes for both professional disciplines are identical. The 

ASRT Board of Directors appoints individuals to the Practice Standards Council. The 

Council meets annually to make revisions and recommendations and to develop position 

statements relevant to the profession. However, because the document provides 

guidelines for more than a dozen disciplines within the radiologic sciences, 
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subcommittees review disciplines on a rotating three-year cycle. That is, although the 

overall document changes every year, the radiation therapy–specific content is reviewed 

only every third year. The Council provides documentation to support modifications and 

presents its recommendations for professional and public comment (ASRT, 2019, June 

20).  

Advanced Practice Radiation Therapy Outside the United States 

A common theme in the literature addresses the collaboration of the radiation 

therapy professional community and governmental agencies to address the issues related 

to improved staffing, access to quality patient-centered care, and the cost-effectiveness 

that advanced practitioners provide in cancer care. 

A European Society for Radiotherapy and Oncology white paper presented 

evidence for the development of the APRT due to rapidly advancing technology leading 

to complex curative treatments, higher patient volumes related to the aging population, 

and increasing workloads to treat this patient population (Duffton et al., 2019).  

In 2017, the professional bodies and the Academy of medical Royal Colleges 

joined forces to work together and address national health issues in the United Kingdom 

(National Health Service England, 2017). The outcome was an advanced clinical practice 

framework and formal definition of advanced practice for all health care professionals. 

Their goal is to ensure safety, quality, and effectiveness across health care settings. A key 

driver for the implementation of advanced clinical practice is to enable professionals to 

practice to their full potential and to optimize their contribution to meet the needs of the 

population, individuals, families, and caregivers through different models of service 

delivery and multidisciplinary work. 
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A competencies framework was created across four pillars: clinical practice, 

leadership and management, education, and research.  

Responding to increasing costs, aging populations, and increasingly complex 

treatments, Harnet et al. (2014) published findings from an eight-year Canadian 

Specialist Radiation Therapist (CSRT) study. Their research identified the significant 

value the CSRT adds to an interprofessional team by delivering high-quality, cost-

effective care, demonstrating leadership in the field, and providing flexibility and relief of 

pressures on the care team. An additional study of the CSRT showed improved 

coordination and fewer gaps in patient care. (D’Alimonte et al., 2017). 

From the patient perspective, the CSRT positions have increased access to care 

through greater efficiencies of specific tasks and processes along the treatment care 

pathway. Certain activities previously completed by physicians have been redistributed 

because CSRTs attained advanced skills and increased responsibilities, decreasing 

redundancy within patient care processes (D’Alimonte et al., 2017). 

Recognizing the international influence of defining advanced practice, Burow et 

al. (2009) examined the role expansion of RTs performing IGRT in Australia. Their work 

identified the expansion opportunities of the RT’s scope to include extension into other 

decision-making roles, protocol development, and an IGRT specialist. They concluded 

that professional advancement could improve job satisfaction, efficiency, and quality of 

care, and it reduced workload to address the shortage of radiation oncologists.  

A national study of New Zealand RTs validated a master’s degree–level education 

to fortify the clinical knowledge within 10 advanced practice areas, including research, 

brachytherapy, pediatrics, head and neck, prostate, palliative, breast, patient education, 
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imaging, and contouring. The authors recommended developing one general scope of 

practice with the specific criteria listed for each profile (Coleman et al., 2014).  

Lim et al. (2020) conducted a mixed-methods survey study of randomly chosen 

radiation oncologists and RTs at a single center in Singapore. The respondents showed 

strong support for site-specific advanced practice roles of RTs. They believed the 

position would improve workflow, create a career ladder, promote interprofessional 

communication and collaboration in clinical care, increase patient-centered care, and 

benefit treatment delivery.  

Canada, New Zealand, and England have established advanced practice roles in 

radiation therapy. The scopes of practice from each country are summarized in 

Appendix D. These practices and those of the other advanced practice professions will 

form the foundation of a Comprehensive Competencies Profile and the development of 

practice standards and curriculum development for a master of science degree in 

advanced practice radiation therapy at MD Anderson.  

Scopes of Practice for Advanced Practitioners 

Much like for the entry-level RT, the ASRT maintains the scope of practice, 

practice standards, and curriculum for the RA, and the RA’s scope of practice and 

standards follow the same format as the entry-level RT. However, the standards are 

different. Originating in the early 21st century, the RA is the newest professional 

modality recognized by the ASRT and the American Registry of Radiologic 

Technologists. It is the only advanced practice within the profession of radiologic 

technology. Although the scope of an RA differs from the functions of an RT, some 

components could benefit the APRT. The RA practice standards are summarized in 
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Appendix E.  

Adopted in 2005, the American Academy of Physician Assistants amended its 

Competencies for the Physician Assistant Profession in 2021. This document charts a 

course for individuals to function under the PA’s scope of practice, whether in primary or 

specialty care. Competencies include patient safety, cultural competence, quality of health 

care, and lifelong learning to pursue professional growth (see Appendix F; AAPA, 2021).  

Summary 

The role of the entry-level RT is well established in the United States. Countries 

such as Canada, England, Australia, and New Zealand have embraced the development of 

the APRT; they determined the APRT to be valuable in providing quality, cost-effective, 

patient-focused care to cancer patients. The ASRT has established mechanisms to adopt 

practice standards and scopes for advanced practice health care providers. Using GTM, 

qualitative research of high reliability and validity may be used to determine the practice 

standards and scope of practice of the APRT at MD Anderson. 
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Chapter III 

Methodology 

The Delphi consensus method (Chalmers & Armour, 2019) of research is an 

established process for determining agreement among health care experts. Recently, 

Morais et al. (2020) designed a national curriculum for advanced surgical oncology using 

a three-round study of 15 experts. Adleman et al. (2017) published findings in developing 

a quality and safety competency curriculum for radiation oncology residents. Roth et al. 

(2016) surveyed 25 nurses to identify human factors contributing to nursing errors. In 

2014, Giuliani et al. published their findings from an international Delphi study 

determining an imaging literacy curriculum for radiation oncologists. Halkett et al. 

(2011) conducted an extensive survey of Australian RTs in ranking the essential 

technology-related research for the radiation therapist (RT). 

MD Anderson Cancer Center’s Division of Radiation Oncology approached the 

School of Health Professions Radiation Therapy Program in 2019, requesting programs 

that produce RTs with magnetic resonance imaging credentials and who can contribute 

with additional autonomy. This research is the foundation for defining that critical role.  

Research Questions 

The primary research question is: What competencies are required of an advanced 

practice radiation therapist (APRT) at MD Anderson? This research aims to develop a 

Comprehensive Competencies Profile (CCP) for MD Anderson’s APRT. A secondary 

purpose is to identify the role, responsibilities, and educational criteria for creating a 

master of science degree in advanced practice radiation therapy at MD Anderson.  
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Research Design 

Participants 

Panel A consisted of five of 82 eligible expert radiation therapists (RTs) in 

clinical practice at MD Anderson. Participants were selected based upon their 

professional title, years of experience, and experiences in unique radiation therapy 

treatment protocols, such as stereotactic radiotherapy, proton therapy, magnetic 

resonance linear accelerator (MRL) treatment, and magnetic resonance simulation.  

Seven potential participants were identified in consultation with MD Anderson’s 

associate director of radiation therapy services. An invitation was sent to the potential 

participants explaining that they were chosen to participate and inviting them to a 

videoconference session (administered via Zoom) to discuss the purpose of the research, 

methodology, expectations, and time commitment if selected. The potential participants were 

instructed to email the principal investigator (PI) stating their consent to participate. The first 

five respondents formed the Panel. The panel member identities remained confidential to 

ensure their participation had no bearing on their performance evaluations or employment.  

Panel B consisted of 10 of 87 qualified radiation oncologists, 10 of 65 qualified 

medical physicists, and 15 of 82 qualified expert-level RTs recruited from the MD 

Anderson Division of Radiation Oncology and Houston-area locations. More RTs were 

chosen for the panel because they represent the specific profession that the CCP will 

define. Participants were selected based on their expertise in their respective fields. 

Determining factors for participation included professional title, years of experience, 

demonstration of leadership characteristics, professional involvement, and professional 

presentations and publications. 
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Participants were chosen with the support of the Radiation Oncology Division 

chair. Participants received an electronic invitation explaining why they were selected to 

participate, the study’s purpose, requirements for participation, and time commitment. 

Participants were invited to attend a videoconference (Zoom) meeting to discuss the 

research method and ask questions. The potential participants were asked to notify the PI 

via email of their willingness to participate. The first 10 RTs, 15 radiation oncologists, 

and 15 medical physicists who responded were selected as participants. The panel 

member identities remained confidential to ensure their participation did not affect 

performance evaluations or employment. Consent to participate was obtained through 

Research Electronic Data Capture (REDCap) survey software, using the MD Anderson–

approved wording. Participation was voluntary, and consent to participate could have 

been withdrawn at any time. 

 

Data Collection Procedures 

Panel A members independently assessed 107 competencies compiled from 

published documents for U.S. physician assistants (PAs) and radiologist assistants (RAs) 

and practicing APRTs in England, Canada, and Australia. Panel A met through 

synchronous videoconferencing to discuss their findings, delete duplicate competencies, 

remove competencies that did not fit the RT scope of practice, and contribute to the list 

based on their professional experience. They approved a list of competencies under three 

categories: Research, Leadership and Management, and Clinical Practice. This approved 

document formed the survey items presented to Panel B in three rounds.  

Panel A reconvened for a second meeting to assess the competencies provided by 
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Panel B participants’ responses in round one of the surveys.  

Round One 

Immediately following the initial meeting, the Panel B members who consented to 

participate were given 10 days to complete the survey consisting of 97 competencies 

approved by Panel A. The participants were asked to indicate, based on their experience, 

whether each item should be included or excluded from the CCP and to provide 

additional competencies they thought should be included in the survey.  

Upon completing round one, the PI analyzed the data. Competencies that met 

consensus were defined as those to which 75% or more of the participants selected 

“definitely include” or “include” on the five-point Likert; these were removed from the 

survey and added to the CCP. All competencies that did not meet the criteria, as well as 

the new competencies identified by Panel B and approved by Panel A, formed the items 

in the second survey.  

Round Two 

Panel B participants had 10 days to complete the second survey, which included 

the items not meeting consensus in round one. For these items, the participant received 

their rating and the distribution of all panel responses to each item. A comment box 

allowed participants to provide rationale for including or excluding the competency from 

the CCP or to recommend wording changes that might cause them to support the 

inclusion of the competency in the CCP.  

An analysis of the survey results identified competencies that met the definition of 

consensus. These competencies were added to the CCP. Items that did not meet 

consensus and the comments provided formed the content of the third survey.  
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Round Three 

The participants had 10 days to respond to the third survey, which included the 

noncompliant competencies from the second survey, the comments from the second 

survey, the participant responses to the competency on the second survey, and the 

aggregate responses of Panel B on the second survey. Participants were instructed to read 

the comments, review their rating compared to the distribution of the Panel, and 

determine whether they were willing to change their response. The competencies meeting 

the definition of consensus from all three surveys were included in the finalized CCP. 

The competencies that did not meet consensus were reviewed to identify possible reasons 

for their non-compliance. A copy of each survey appears in Appendix G. 

Data Analysis Procedures 

Participants rated each item on a five-point Likert scale (definitely include, 

include, neither include nor exclude, exclude, definitely exclude). Survey items that 

received 75% or higher responses “definitely include” and “include” were added to the 

CCP. The competencies that received less than 75% were assessed to consider reasons for 

non-compliance.  

Study Design/Endpoints 

The study employs the Delphi method to survey panels of experts in radiation 

therapy to achieve a consensus on a comprehensive list of competencies for APRTs at 

MD Anderson. As described above, two panels (A, B) of experts were formed. Panel A 

reviewed a master list of competencies gathered from the literature for existing advanced 

practice professionals, including those in radiation therapy, PAs, and RAs. They refined 

this list to create the content of the first survey and reviewed the recommendations for 
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changes and additional competencies documented in the first survey.  

Sample Size/Accrual Rate 

Panel A consisted of 5 of 82 expert-level RTs. Panel B consisted of 14 of 77 

expert-level RTs, 10 of 87 radiation oncologists, and 10 of 65 medical physicists for a 

total of up to 34 members. There is no typical sample size for a panel of experts 

participating in a Delphi study, but studies have been performed with panels ranging from 

three to 171 members (Skulmoski et al., 2007). Homogeneous panels of experts require 

fewer members than heterogeneous panels to reach a consensus, and a sample size of 

eight-panel members is seen as an acceptable minimum (Hallowel & Gambetese, 2010). 

Analysis 

Descriptive statistics (means, standard deviations, medians, ranges, frequency 

counts, and percentages) were used to summarize the characteristics of the members of 

Panel A and Panel B, separately. For Panel A, these characteristics included professional 

title, years of experience, and experiences in unique radiation therapy treatment 

protocols, such as stereotactic radiotherapy, proton therapy, MRL treatment, and 

magnetic resonance simulation. For Panel B, these characteristics included professional 

title, years of experience, demonstration of leadership characteristics, professional 

involvement, and publications. 

Descriptive statistics (percentage of agreement) were used to summarize the 

Likert scores recorded for each potential competency under review in each of the three 

rounds of review. 

Study Oversight and Data Reporting Requirements 

Study data was collected and managed using REDCap electronic data capture 
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tools hosted at MD Anderson. REDCap (https://www.project-redcap.org) is a secure, 

web-based application with controlled access designed to support data capture for 

research studies, providing: (1) an intuitive interface for validated data entry; (2) audit 

trails for tracking data manipulation and export procedures; (3) automated export 

procedures for seamless downloads to common statistical packages; and (4) procedures 

for importing data from external sources.  

In the case of multi-center studies, REDCap uses data access groups to ensure that 

personnel at each institution are blinded to the data from other institutions. The MD 

Anderson Oncology Care & Research Information Systems hosts REDCap 

(https://redcap.mdanderson.org) on a secure server. Since 2014, the MD Anderson 

Information Security Office has conducted an annual governance risk and compliance 

assessment of REDCap and found it to be compliant with HIPAA, Texas Administrative 

Codes 202-203, University of Texas Policy 165, federal regulations outlined in 21CFR 

Part 11, and UTMDACC Institutional Policy #ADM0335. 

Those with access to the data include the study PI and research collaborators. 

Users were authenticated against MD Anderson’s Active Directory system. External 

collaborators were given access to the database through their collaborating PI, with their 

access expiring in six months but renewable in six-month increments at the request of the 

PI. The application was accessed securely, and data were sent in an encrypted format 

between the browser and REDCap servers. Research teams determined the roles and the 

privileges given to team members.  

Since study data could be useful for future research studies performed under 

separate IRB-approved protocols, study data has been archived in REDCap. Because 

https://www.project-redcap.org/
https://redcap.mdanderson.org/
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REDCap is a secure electronic database with controlled access, and because participant 

identifiers might be needed to link study data to data from other sources under future 

IRB-approved protocols, participant identifying information will be retained in the 

archived database. 

Summary  

A panel (Panel A) of five expert-level RTs reviewed 134 competencies obtained 

from numerous relevant sources. The Panel assessed the competencies and deleted 

duplicates, edited for meaning, and contributed additional competencies based on their 

experience. These competencies formed the first survey items. This Panel reviewed and 

approved competencies contribution by survey one participants.  

A second panel (Panel B) consisted of 14 RTs, 10 radiation oncologists, and 10 

medical physicists who were surveyed to determine if the competencies should be 

included or excluded from the CCP of the APRT at MD Anderson. The three-round 

Delphi study was administered through REDCap. Participant identities remained 

confidential. Survey responses were collected using REDCap, and all data stored will be 

available to the study team members only. 
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Chapter IV 

Results 

This study measured experts’ perceptions regarding the inclusion or exclusion of 

competencies for a Comprehensive Competencies Profile (CCP) of practice standards for 

the advanced practice radiation therapist (APRT). Two panels of MD Anderson 

employees comprised the participants: Panel A had five expert radiation therapists (RTs) 

who advised and made decisions regarding survey content; Panel B had 14 expert-level 

RTs, 10 radiation oncologists, and 10 medical physicists. Competencies listed on the 

survey originated from the experiences of the Panel A members, the existing 

competencies for U.S. physician assistants (PAs) and radiologist assistants (RAs), and 

APRTs practicing in England, Canada, and Australia. Consensus was defined at 75%.  

Demographics 

The principal investigator (PI) and the associate director of radiation therapy 

services identified seven expert-level RTs as qualified Panel A participants. An email 

invitation was sent to the seven potential participants inviting them to attend an 

informational Zoom session, where the research purpose, methodology, expectations, and 

time commitments were explained. Potential participants were told to email the PI stating 

their willingness to participate. The first five to respond were selected to serve on the 

Panel. Three participants had 10 to 15 years of experience and two had more than 15 years 

of experience, with an average of 12.6 years.  

Panel B members were chosen from 77 expert-level RTs, 20 medical physicists, and 

26 radiation oncologists identified by the PI and the Division of Radiation Oncology chair. 

An email invitation was sent to the 123 potential participants inviting them to attend an 
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informational Zoom session to explain the purpose of the research, methodology, 

expectations, and time commitment. The potential participants were instructed to email the PI 

stating their willingness to participate. The first 15 expert-level RTs, 10 medical physicists, 

and 10 radiation oncologists to respond were selected to serve on Panel B. However, one 

expert-level RT did not complete any of the surveys and was excluded from the study.  

The demographic data demonstrates that 97% of the respondents had at least five 

years of experience and 44.1% of respondents had more than 15 years of radiation 

oncology experience (see Table 1).  

Table 1 

Panel B Years of Experience 

 
0-4 
years 

5-9 
years 

10-15 
years 

>15 
years Total 

Expert-level Radiation Therapist – 4 4 6 14 
Medical Physicist – 5 2 3 10 
Radiation Oncologist 1 1 2 6 10 
Total 1 10 8 15 34 

 

Response Rate 

The response rates for each study round exceeded 90%. Medical physicists 

demonstrated the highest overall participation rates with 100% (30/30), with expert-level 

RTs at 97.6% (41/42) and radiation oncologists at 86.7% (26/30), respectfully (see Table 2).  

Table 2  

Delphi Response Rate by Round  

 Radiation 
Oncologists (10) 

Medical 
Physicist (10) 

Radiation 
Therapist (14) Response Rate 

Round One 10 10 14 100% 
Round Two 8 10 14 94.10% 
Round Three 8 10 13 91.12% 
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Results of Consensus From Panel B 

Panel B members participated in the three-round consensus survey consisting of 

107 competencies, of which 65 met the definition of consensus for inclusion in the CCP 

(see Table 3 & Appendix H). The remaining 42 competencies did not reach consensus 

and were excluded from the CCP. 

Table 3 

Competencies Reaching Consensus or Non-consensus by Category 
 

Round 1 Round 2 Round 3  

Total Consensus 
Non-
consensus Total Consensus 

Non-
consensus Total Consensus 

Non-
consensus 

Total 
Competencies 

97 39 58 68 22 46 45 4 41 

Research 7 1 6 6 2 4 4 0 4 
Leadership and 
Management 

13 10 3 3 1 2 2 1 1 

Clinical Practice 77 28 49 59 19 40 39 3 36 

 

Round One Findings 

Participants assessed 97 items, including seven Research, 13 Leadership and 

Management, and 77 Clinical Practice competencies. Consensus was obtained on 39 

competencies, including one Research, 10 Leadership and Management, and 28 Clinical 

Practice competencies. Participants suggested an additional 10 competencies, which were 

included in the round two survey.  

Round Two Findings 

Participants assessed 68 competencies from round one and an additional ten 

competencies provided by Panel B participants in round one, including six Research, 

three Leadership and Management, and 68 Clinical Practice competencies. Consensus 

was obtained on 22 competencies, including two Research, one Leadership and 

Management, and 19 Clinical Practice competencies.  
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Round Three Findings 

Participants assessed 45 competencies, including four Research, two Leadership 

and Management, and 39 Clinical Practice. This round resulted in a consensus on four 

competencies: one Leadership and Management and three Clinical Practice. The 

distribution of results for all three surveys is in Appendix I. 

The resulting 65 CCP competencies originated from MD Anderson Panel A and 

Panel B, U.S. physician assistants (PAs) and RAs, and APRTs practicing in England, 

Canada, and Australia. The data demonstrates the top three contributors to the CCP are 

England, the USRA, and MD Anderson (see Table 4). The competency distribution for 

each originating location is in Appendix K. 

Table 4 

Consensus Items by Originating Location 

Originating Location Consensus Items Percentage 
MD Anderson 12 18.5% 
USPA 6 9.2% 
USRA 16 24.6% 
Australia 4 6.2% 
Canada 8 12.3% 
England 19 29.2% 

Total 65 100.0% 
 

The CCP competencies were printed onto cards, and two RTs arranged the 

competencies into six themes or subcategories based on the perceived intent of the 

competency. Table 5 identifies the six themes with the number of competencies placed in 

this subcategory. A reporting of each theme with corresponding competencies is 

documented in Appendix L. 
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Table 5 

Consensus Competencies Subcategorized by Common Themes 

Theme 
No. of 
Competencies 

Advanced Technology 7 
Collaboration/Education 11 
Dosimetry 10 
Patient Care 18 
Process Improvement 10 
Safety 9 

 

Competencies Not Receiving Consensus 

Consensus was achieved when 75% of participants—who were radiation 

oncologists, medical physicists, and radiation therapists—agreed the competencies should 

be included in the CCP of the APRT. Forty-two competencies did not receive consensus, 

including four Research, one Leadership and Management, and 37 Clinical Practice. A 

Clinical Practice competency was inadvertently excluded from round three. Although this 

item received a 74.2% agreement in round two, it was determined not to meet consensus 

and not included in the CCP. Non-consensus competencies were assessed for common 

themes and sub-categorized. Table 6 identifies the five themes and the number of 

competencies in each subcategory.  

Table 6 

Non-consensus Competencies Subcategorized by Common Themes 

Theme 
No. of 
Competencies 

Billing 1 
Dosimetry 4 
Patient Care 32 
Research 5 
Supervision 1 
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Summary 

Panel B assessed 107 competencies in a three-round Delphi consensus survey. 

The response rate for each round was 100%, 94.1%, and 91.12%, respectively. The first 

round produced a consensus for 39 of the 97 competencies. Participants contributed an 

additional 10 clinical practice competencies for round two. The second round resulted in 

a consensus for 22 of the 67 items. The third round resulted in an agreement for four of 

the 45 competencies. The finding suggests that the APRT CCP should consist of three 

Research, 12 Leadership and Management, and 50 Clinical Practice competencies. The 

65 competencies originated from five sources: 12 (18.5%) from MD Anderson, 22 

(33.9%) from U.S. physician assistants and radiologist assistants’ competencies, 19 

(29.2%) APRT competencies in England, 8 (12.3%) APRT competencies in Canada, and 

4 (6.2%) APRT competencies in Australia.  
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Chapter V 

Discussion  

This study measured the perceptions of 34 experts in radiation oncology in the 

development of a Comprehensive Competency Profile (CCP) to define the role of an 

advanced practice radiation therapist (APRT) at The University of Texas, MD Anderson 

Cancer Center (MD Anderson). The experts completed a three-round Delphi study using 

107 competencies from MD Anderson, U.S. physician assistants and radiologist 

assistants, and APRTs in Canada, England, and Australia. Consensus for inclusion was 

defined at 75% of participants agreeing on the inclusion of the competency in the CCP. 

Consensus was obtained for 65 of the 107 competencies.  

The competencies reaching consensus were categorized as Research, Leadership 

and Management, and Clinical Practice and then sorted into six themes: Advanced 

Technology, Collaboration/Education, Dosimetry, Patient Care, Process Improvement, 

and Safety. The 42 competencies not included in the CCP were categorized into four 

potential reasons for not meeting consensus. 

Advanced Technology 

The data supports magnetic resonance (MR) simulators, MR linear accelerators, 

Gamma Knife, and Interoperative Radiation Therapy (IORT) as advanced practice skills, 

which necessitates the development of the APRT. Advancement beyond entry-level to the 

APRT requires decision-making aspects of adaptive radiotherapy reserved for APRTs 

with radiation oncologists’ approval. Because technology is dynamic, advanced 

competencies addressing subject-specific knowledge, skills, and behaviors relevant to the 

role, setting, and scope of the APRT in applying emerging technologies need to be 
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included in the APRT curriculum. Entry-level radiation therapy curriculum is limited to 

basic MR safety, such as MR physics, positioning, protocols, advanced safety, and 

disease identification. Critical thinking in adjusting protocols to accommodate patients 

and disease will be included in the proposed APRT curriculum. A didactic and clinical 

component—as exists for national certification in MR—is a desired outcome. 

Additionally, the APRT must have formal education in discriminating between treatment 

plans during daily adaptive planning using advanced treatment technology.  

Collaboration and Education 

The APRT will advance the entry-level RT’s role by performing patient, peer, 

public, and professional education. A formal position in defining organizational culture 

requires expanded collaboration with radiation oncology and interprofessional health care 

teams. The APRT curriculum will include concepts of instructional design, organizational 

psychology, interprofessional education, research techniques, dissemination of research 

findings, and leadership practices.  

Dosimetry 

The APRT will demonstrate advanced knowledge in assessing dose-volume 

histograms (DVHs), dose normalization, and dosimetric criteria for plan optimization 

when comparing treatment plans. The APRT, in collaboration with the radiation 

oncologist, will determine the treatment plan that is best suited for a given tumor volume. 

The APRT will use standard operating procedures to verify adaptive treatment plans for 

accuracy before delivering radiation treatment. The APRT curriculum will include 

decision-making skills to assess the effectiveness of complex treatment plans. This will 

include treatment optimization with a focus on adaptive radiotherapy techniques and the 
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DVH selection and isodose distribution to the targeted tumor volumes.  

Patient Care 

The APRT will perform selected advanced procedures during simulation, 

treatment, and weekly patient visits with the radiation oncologist. The APRT may 

autonomously deliver patient care in unique categories of radiation oncology treatment of 

specific diseases. The assessment and performance of image-guided and adaptive 

therapies will allow the APRT to take a leadership position in image verification and 

decision-making regarding adaptive treatments and optimizing treatment plans. The role 

of the APRT necessitates high-level skills and knowledge for specializations as a 

physician extender in all aspects of radiation treatment of a specific disease site from 

admission to after discharge. The APRT curriculum will contain the education and 

practical skills in image acquisition and evaluation for making critical judgements in 

treatment delivery that is supported by the radiation oncologist. Additionally, advanced 

patient care will be required to ensure the APRT can safely perform invasive procedures 

and instruct patients for appropriate clinical scenarios as the radiation oncologist directs. 

Process Improvement 

The APRT will have an expanded role in coordinating resources, developing new 

protocols and guidelines, and making collaborative links between clinical and research 

practices through peer- and self-evaluation. The APRT curriculum will include formal 

education in process improvement in the health care setting (e.g., Models of Change, Six 

Sigma, and high-reliability organizational structure). The curriculum will include skill 

development in fiscal responsibility and audit performance of their work and of their 

peers to make recommendations for revisions, as necessary. 
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Safety 

In collaboration with the radiation oncology team, a leadership role requires the 

APRT to plan and implement safety initiatives to include new clinical, imaging, and 

treatment techniques. The APRT will use high-level skills to serve as a physician 

extender in radiation treatments, leading practice and service design while working across 

professional boundaries.  

The CCP contains two competencies that received 100% agreement from the 

expert panel. Both items are related to patient safety and minimizing errors. This finding 

suggests that the APRT should have a significant role in developing and implementing 

patient safety protocols.  

The APRT curriculum will expand beyond entry-level RT knowledge and skills 

related to radiation safety practices, quality management procedures, and legal and 

regulatory requirements. For example, the APRT will assume a leadership role in LEAN 

(Leadership, Eliminate Waste, Act Now), PDCA (Plan, Do, Check, Act), Six Sigma, and 

root cause analysis as stewards of safety protocols and quality improvement processes. 

The curriculum will include instruction in strategic planning and effective, efficient 

methods of implementing new clinical practices.  

Alignment to Practice Standards and Content Specifications 

The CCP represents an advanced practice in radiation therapy at MD Anderson 

and provides student learning outcomes or a master of science degree in APRT. The 

American Society of Radiologic Technologists (ASRT) established 13 practice standards 

for entry-level RTs (see Appendix B), which, when expanded, provide a foundation for 

the APRT: 
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• Standard One: Assessment 

• Standard Two: Analysis/Determination  

• Standard Three: Education 

• Standard Four: Performance 

• Standard Ten: Self-Assessment 

• Standard Eleven: Collaboration and Collegiality 

• Standard Twelve: Ethics 

• Standard Thirteen: Research, Innovation, and Professional Advocacy 

A practice standard is linked to each competency in the CCP (see Appendix N). 

Alignment to Content Specifications 

The American Registry of Radiologic Technologists’ (ARRT) Examination 

Content Specification for Radiation Therapy for the entry-level RT (see Appendix C) has 

three content categories: Patient Care, Safety, and Procedures. The data demonstrates the 

APRT’s role as a physician extender having advanced competencies beyond the entry-

level RT. The content specifications for APRT certification will define the expanded role 

and contain the content categories identified in the CCP themes of advanced technology, 

collaboration/education, dosimetry, safety, patient care, process improvement, and 

content specifications. A practice analysis and task inventory may benefit the certification 

examination development once the APRT is well established.  

The ARRT content specification “Ethical and Legal Aspects” links to the APRT 

competency “Understanding of legal and regulatory requirements and the appropriate role 

of the APRT to Ethics” found in ASRT’s Practice Standard Twelve. The ARRT content 

specification “Quality Control Procedures” is related to the APRT competency “Identify 
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key failure modes and work collaboratively to design ways to minimize the chance of 

error” in ASRT’s Practice Standard Five. The ARRT content specification “Prescription 

and Dose Calculation Treatments” is related to the APRT competency “Interpret a 

treatment plan’s isodose lines for optimization” in ASRT’s Standard Two. A crosswalk 

was created to apply the CCP to ARRT content specifications and ASRT practice 

standards for entry-level and advanced practice certification (see Appendix O). 

Competencies Lacking Consensus 

The competencies that did not reach consensus included “Supervision of 

Residents and Fellows in Project Work,” which received 24.24% in Round One, 6.25% in 

Round Two, and 3.45% agreement in Round Three. This suggests the APRT should not 

supervise residents or fellows in projects. Further, the data indicate the APRT should not 

write radiation oncology or pharmaceutical prescriptions, order diagnostic tests, assess 

contours, define treatment volumes, or independently change adaptive radiotherapy. 

Interestingly, the competency “Assumes a Patient Caseload in Each Clinic” did not meet 

consensus with the highest agreement 54.55% in Round One, 70.97% in Round Two, and 

53.57% in Round Three. However, the competency of “Autonomously Delivering Care to 

Patients in the Unique Categories of Radiation Oncology Treatment for Specific 

Diseases, For Example, Palliation, Breast, and Prostate Cancer” met consensus at 69.7% 

in Round One and 84.38% agreement in Round Two. Because consensus was met in 

Round Two, data was not collected in Round Three. 

The comments related to the 42 non-consensus competencies were evaluated and 

subcategorized into themes (see Table 7). For example, the competency “Provide health 

care services and education aimed at disease prevention and health maintenance” 
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received the comment, “This is the role of an MD, APP (sic), or nurse.” Therefore, this 

competency was categorized as “Another existing professional role may best perform 

competency.” 

Table 7 

Potential Reasons for Non-consensus by Category 

  Another 
existing 
professional 
role may best 
perform 
competency 

Competency 
may not 
improve the 
efficiency of 
the treatment 
team 

Competency 
may conflict 
with current 
federal or 
local laws 

Focus may be 
better spent 
on other 
competencies 

Research X 
  

X 
Leadership and 
Management 

X 
   

Clinical 
Practice 

X X X X 

 

Study Strengths and Limitations 

The Delphi design lends itself to collecting participants’ perceptions while 

minimizing researcher bias. The expert panel of physicians, physicists, and radiation 

therapists represent more than 370 years of radiation oncology experience. The diverse 

professional roles in radiation oncology and a greater than 90% participation rate for each 

of the three rounds of data collection are strengths of this study.  

A significant limitation of this study is that all participants were MD Anderson 

employees. The data is reflective of a progressive, comprehensive cancer center in a large 

metropolitan city in the southern United States.  

Based on the comments made in the first and second rounds of data collection, the 

researcher determined it was necessary to remind subjects they were defining a new role 

of advanced practice and should not be influenced by existing entry-level professional 
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standards. There is the possibility that this may have injected bias into the study. 

Summation and Recommendations 

The 65 competencies in the CCP define the APRT at MD Anderson and will serve 

as the foundation in the development of a master of science degree at MD Anderson’s 

School of Health Professions. Future studies may reveal why non-consensus 

competencies did not meet consensus and how to revise the competencies. A nationwide 

study should be conducted to determine if the findings of this study apply to other 

radiation oncology facilities.  

Implications for Education 

Didactic courses developed as part of APRT curricula should include magnetic 

resonance (MR) imaging; critical thinking in adjusting protocols to accommodate patients 

and disease; instructional design; organizational psychology; interprofessional education; 

research techniques and dissemination of research; leadership practices; advanced 

decision-making skills to assess the effectiveness of complex treatment plans; dose-

volume histograms and isodose selection to targeted tumor volumes; practical skills in 

image acquisition and evaluation for making critical judgments in treatment delivery; 

invasive procedures for appropriate clinical scenarios; process improvement; and 

advanced skills in creating and administering patient safety protocols. Clinical education 

should include diagnostic MR and patient care techniques taught in the didactic courses. 

Preparation for national certification in diagnostic MR should be provided across the 

curriculum. 

Implications for Research 

The study should be replicated nationally. A suggestion is to use the parameters of 
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this study for a national survey of radiation therapists. Because of nationwide differences 

among radiation oncology facilities, all competencies need to be assessed for consensus. 

For example, a smaller radiation oncology center may identify competencies to include in 

the CCP that another research institution might not value.   

Implications for Practice 

The APRT will increase productivity through skill sharing, cost savings related to 

efficiencies, and improved outcomes, including increased survival rates and patient 

satisfaction. The radiation therapist could see increased job satisfaction and employment 

advancement in their career trajectory.   
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Appendix A 

Medical Imaging and Radiation Therapy Scope of Practice 

The scope of practice of the medical imaging and radiation therapy professional includes: 

• Administering medications parenterally through new or existing vascular access, 

enterally or through other appropriate routes as prescribed by a licensed 

practitioner. 

• Administering medications with an infusion pump or power injector as prescribed 

by a licensed practitioner. 

• Applying principles of ALARA to minimize exposure to patient, self and others. 

• Applying principles of patient safety during all aspects of patient care. 

• Assisting in maintaining medical records, respecting confidentiality and 

established policy. 

• Corroborating a patient’s clinical history with procedure and ensuring information 

is documented and available for use by a licensed practitioner. 

• Educating and monitoring students and other health care providers. 

• Evaluating images for proper positioning and determining if additional images will 

improve the procedure or treatment outcome. 

• Evaluating images for technical quality and ensuring proper identification is 

recorded. 

• Identifying and responding to emergency situations. 

• Identifying, preparing and/or administering medications as prescribed by a licensed 

practitioner. 

• Performing ongoing quality assurance activities. 
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• Performing venipuncture as prescribed by a licensed practitioner. 

• Postprocessing data. 

• Preparing patients for procedures. 

• Providing education. 

• Providing optimal patient care. 

• Receiving, relaying and documenting verbal, written and electronic orders in the 

patient’s medical record. 

• Receiving, relaying and documenting verbal, written and electronic orders in the 

patient’s medical record. 

• Selecting the appropriate protocol and optimizing technical factors while 

maximizing patient safety. 

• Starting, maintaining and/or removing intravenous access as prescribed by a 

licensed practitioner. 

• Verifying archival storage of data. 

• Verifying informed consent for applicable procedures. 

Radiation Therapy 

• Constructing/preparing immobilization, beam directional and beam-modification 

devices. 

• Delivering radiation therapy treatments as prescribed by a radiation oncologist. 

• Detecting and reporting significant changes in patients’ conditions and 

determining when to withhold treatment until the radiation oncologist is 

consulted. 

• Monitoring, under the direction of a radiation oncologist, doses to normal tissues 
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within the irradiated volume to ensure tolerance levels are not exceeded. 

• Participating in brachytherapy procedures. 

• Performing simulation, localization, treatment planning procedures and 

dosimetric calculations as prescribed by a radiation oncologist. 

• Using imaging technologies for the explicit purpose of simulation, treatment 

planning and treatment delivery as prescribed by a radiation oncologist. 
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Appendix B 

Practice Standards of the Radiation Therapist 

Standard General Specific 
Standard One – 
Assessment 
The medical imaging 
and radiation therapy 
professional collects 
pertinent data about the 
patient, procedure, 
equipment and work 
environment. 

Assesses and maintains the 
integrity of medical supplies. 
Assesses factors that may 
affect the procedure, such as 
medications, patient history, 
patient preparation or artifact-
producing objects. 
Assesses patient lab values, 
medication list and risk for 
allergic reaction(s) prior to 
procedure and administration 
of medication. 
Confirms that equipment 
performance, maintenance and 
operation comply with the 
manufacturer’s specifications. 
Determines that services are 
performed in a safe 
environment, minimizing 
potential hazards. 
Maintains restricted access to 
controlled areas. 
Obtains and reviews relevant 
previous procedures and 
information from all available 
resources and the release of 
information as needed. 
Participates in ALARA, 
patient and personnel safety, 
risk management and quality 
management activities. 
Recognizes signs and 
symptoms of an emergency. 
Verifies patient identification 
and appropriateness of the 
procedure requested or 
prescribed. 

Assesses the environment for 
any potential radiation 
hazards. 
Assesses the patient’s need for 
information and reassurance. 
Identifies and/or removes 
objects that could interfere 
with prescribed treatment. 
Inspects ancillary devices 
prior to use. 
Monitors and assesses patients 
throughout the treatment 
course and follow-up visits. 
Monitors doses to normal 
tissues. 
Monitors side effects and 
reactions to treatment. 
Monitors treatment unit 
operation during use. 
Recognizes the patient’s need 
for referral to other care 
providers, such as a social 
worker, nurse or dietitian. 
Reviews treatment protocol 
criteria and assesses 
conditions affecting treatment 
delivery. 
Reviews treatment record 
prior to treatment or 
simulation. 
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Verifies that the patient has 
consented to the procedure. 
Verifies that protocol and 
procedure manuals include 
recommended criteria and are 
reviewed and revised. 
Verifies the patient’s 
pregnancy status 

Standard Two – 
Analysis/Determination 
The medical imaging 
and radiation therapy 
professional analyzes the 
information obtained 
during the assessment 
phase and develops an 
action plan for 
completing the 
procedure. 

Consults appropriate medical 
personnel to determine a 
modified action plan. 
Determines that all procedural 
requirements are in place to 
achieve a quality diagnostic or 
therapeutic procedure. 
Determines the appropriate 
type and dose of contrast 
media to be administered 
based on established 
protocols. 
Determines the course of 
action for an emergent 
situation. 
Determines the need for and 
selects supplies, accessory 
equipment, shielding, 
positioning and 
immobilization devices. 
Employs professional 
judgment to adapt imaging or 
therapeutic procedures to 
improve diagnostic quality or 
therapeutic outcomes. 
Evaluates and monitors 
services, procedures, 
equipment and the 
environment to determine if 
they meet or exceed 
established guidelines, and 
revises the action plan. 
Selects the most appropriate 
and efficient action plan after 

Determines when to contact 
the radiation oncologist or 
licensed practitioner regarding 
patient side effects or 
questions. 
Determines when to withhold 
treatment until a radiation 
oncologist is contacted. 
Ensures the appropriate 
imaging technique is chosen 
for image-guided radiation 
therapy procedures. 
Participates in decisions about 
appropriate simulation 
techniques and treatment 
positions. 
Reviews doses daily to ensure 
that treatment does not exceed 
prescribed dose, normal tissue 
tolerance or treatment 
protocol constraints. 
Reviews patient treatment 
plan and prescription prior to 
initial treatment delivery. 
Reviews patient treatment 
records prior to each treatment 
for prescription or treatment 
procedure changes. 
Reviews treatment record, 
calculations and/or treatment 
plan for accuracy prior to 
treatment delivery. 
Reviews verification images 
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reviewing all pertinent data 
and assessing the patient’s 
abilities and condition. 

prior to treatment. 
Verifies the mathematical 
accuracy of the prescription 
and the daily treatment 
summary. 
Selects appropriate equipment 
and scanning techniques to 
optimize the procedure. 

Standard Three – 
Education 
The medical imaging 
and radiation therapy 
professional provides 
information about the 
procedure and related 
health issues according 
to protocol; informs the 
patient, public and other 
health care providers 
about procedures, 
equipment and facilities; 
and acquires and 
maintains current 
knowledge in practice. 

Advocates for and participates 
in continuing education 
related to area of practice, to 
maintain and enhance clinical 
competency. 
Advocates for and participates 
in vendor specific applications 
training to maintain clinical 
competency. 
Educates the patient, public 
and other health care 
providers about procedures 
and the associated biological 
effects. 
Elicits confidence and 
cooperation from the patient, 
the public and other health 
care providers by providing 
timely communication and 
effective instruction. 
Explains effects and potential 
side effects of medications. 
Maintains credentials and 
certification related to 
practice. 
Provides an accurate 
explanation and instructions at 
an appropriate time and at a 
level the patient and their care 
providers can understand; 
addresses questions and 
concerns regarding the 
procedure. 
Provides information on 

Anticipates a patient’s need 
for information and provides 
it throughout the treatment 
course. 
Instructs other health care 
providers about radiation 
protection procedures. 
Instructs patient in the 
maintenance of treatment 
markings. 
Provides information and 
instruction on proper skin 
care, diet and self-care 
procedures. 
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certification or accreditation 
to the patient, other health 
care providers and the public. 
Provides information to 
patients, health care providers, 
students and the public 
concerning the role and 
responsibilities of individuals 
in the profession. 
Provides pre-, peri- and post-
procedure education. 
Refers questions about 
diagnosis, treatment or 
prognosis to a licensed 
practitioner. 

Standard Four – 
Performance 
The medical imaging 
and radiation therapy 
professional performs 
the action plan and 
quality assurance 
activities. 

Adheres to radiation safety 
rules and standards. 
Administers first aid or 
provides life support. 
Applies principles of aseptic 
technique. 
Assesses and monitors the 
patient’s physical, emotional 
and mental status. 
Consults with medical 
physicist or engineer in 
performing and documenting 
quality assurance tests. 
Explains to the patient each 
step of the action plan as it 
occurs and elicits the 
cooperation of the patient. 
Immobilizes patient for 
procedure. 
Implements an action plan. 
Maintains current information 
on equipment, materials and 
processes. 
Modifies the action plan 
according to changes in the 

Achieves precision patient 
alignment using imaging and 
external markings. 
Assists the radiation 
oncologist in determining the 
optimum treatment field to 
cover the target volume. 
Calculates monitor units and 
treatment times. 
Consults with medical 
physicist and/or engineer in 
performing and documenting 
the quality assurance checks. 
Creates and manages 
simulation and verification 
images. 
Demonstrates safe handling, 
storage and disposal of 
brachytherapy sources. 
Makes the decision to 
discontinue patient treatment 
until equipment is operating 
properly. 
Monitors the patient visually 
and aurally during treatment. 
Monitors the treatment 
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clinical situation. 
Monitors the patient for 
reactions to medications.  
Participates in safety and risk 
management activities. 
Performs ongoing quality 
assurance activities and 
quality control testing. 
Performs procedural timeout. 
Positions patient for anatomic 
area of interest, respecting 
patient ability and comfort. 
Uses accessory equipment. 
Uses an integrated team 
approach. 
When appropriate, wears one 
or more personal radiation 
monitoring devices at the 
location indicated on the 
personal radiation monitoring 
device or as indicated by the 
radiation safety officer or 
designee. 

console during treatment. 
Obtains radiation oncologist’s 
approval of simulation images 
prior to initiation of treatment. 
Performs clinically indicated 
pretreatment imaging. 
Performs quality assurance 
checks on simulator, treatment 
unit and appropriate 
equipment. 
Prepares or assists in 
preparing brachytherapy 
sources and equipment. 
Uses knowledge of biological 
effects of ionizing radiation 
on tissue to minimize 
radiation dose to normal 
tissues. 
Verifies that only the patient 
is in the treatment room prior 
to initiating treatment or any 
imaging procedures 

Standard Five – 
Evaluation 
The medical imaging 
and radiation therapy 
professional determines 
whether the goals of the 
action plan have been 
achieved, evaluates 
quality assurance results 
and establishes an 
appropriate action plan. 

Communicates the revised 
action plan to appropriate 
team members. 
Completes the evaluation 
process in a timely, accurate 
and comprehensive manner. 
Develops a revised action plan 
to achieve the intended 
outcome. 
Evaluates quality assurance 
results. 
Evaluates the patient, 
equipment and procedure to 
identify variances that might 
affect the expected outcome. 
Identifies exceptions to the 
expected outcome. 

Checks treatment calculations 
and/or treatment plan. 
Compares verification images 
to simulation images using 
anatomical landmarks or 
fiducial markers. 
Evaluates the patient daily for 
any side effects, reactions and 
therapeutic responses. 
Performs treatment chart 
checks. 
Reviews treatment 
discrepancies, determines 
causes and assists with the 
action plan. 
Reviews verification images 
for quality and accuracy. 
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Measures the procedure 
against established policies, 
protocols and benchmarks. 
Validates quality assurance 
testing conditions and results. 

Verifies the accuracy of the 
patient setup prior to 
treatment delivery. 
Verifies treatment console 
readouts and settings prior to 
initiating treatment and upon 
termination of treatment. 

Standard Six – 
Implementation 
The medical imaging 
and radiation therapy 
professional implements 
the revised action plan 
based on quality 
assurance results. 

Adjusts imaging parameters, 
patient procedure or additional 
factors to improve the 
outcome. 
Bases the revised plan on the 
patient’s condition and the 
most appropriate means of 
achieving the expected 
outcome. 
Implements the revised action 
plan. 
Notifies the appropriate health 
care provider when immediate 
clinical response is necessary, 
based on procedural findings 
and patient condition. 
Obtains assistance to support 
the quality assurance action 
plan. 
Takes action based on patient 
and procedural variances. 

Collaborates with radiation 
oncologists, medical 
physicists and medical 
dosimetrists to compensate for 
treatment inaccuracies. 
Establishes congruence 
between verification images 
and simulation images, 
digitally reconstructed 
radiographs and/or treatment 
volumes as defined by the 
radiation oncologist. 
Formulates recommendations 
for process improvements to 
minimize treatment 
discrepancies. 
Implements treatment plan or 
treatment field changes as 
directed by the radiation 
oncologist. 
Reports deviations from the 
standard or planned treatment. 

Standard Seven – 
Outcomes Measurement 
The medical imaging 
and radiation therapy 
professional reviews and 
evaluates the outcome of 
the procedure according 
to quality assurance 
standards. 

Assesses the patient’s 
physical, emotional and 
mental status prior to 
discharge. 
Determines that actual 
outcomes are within 
established criteria. 
Evaluates the process and 
recognizes opportunities for 
future changes. 
Measures and evaluates the 
results of the revised action 
plan. 

Monitors patient status during 
procedures, throughout the 
treatment course and for 
follow-up care. 
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Reviews all data for 
completeness and accuracy. 
Reviews and evaluates quality 
assurance processes and tools 
for effectiveness. 
Reviews the implementation 
process for accuracy and 
validity. 
Uses evidence-based practice 
to determine whether the 
actual outcome is within 
established criteria. 

Standard Eight – 
Documentation 
The medical imaging 
and radiation therapy 
professional documents 
information about 
patient care, procedures 
and outcomes. 

Archives images or data. 
Documents diagnostic, 
treatment and patient data in 
the medical record in a timely, 
accurate and comprehensive 
manner. 
Documents procedural 
timeout. 
Documents unintended 
outcomes or exceptions from 
the established criteria. 
Maintains documentation of 
quality assurance activities, 
procedures and results. 
Provides pertinent information 
to authorized individual(s) 
involved in the patient’s care. 
Records information used for 
billing and coding procedures. 
Reports any out-of-tolerance 
deviations to the appropriate 
personnel. 
Verifies patient consent is 
documented. 

Documents radiation exposure 
parameters. 
Maintains imaging and 
treatment records according to 
institutional policy. 
Reports any treatment 
discrepancies to appropriate 
personnel. 

Standard Nine – Quality 
The medical imaging 
and radiation therapy 
professional strives to 

Adheres to standards, policies 
and established guidelines. 
Anticipates, considers and 
responds to the needs of a 

Advocates the need for a 
minimum of two credentialed 
radiation therapists to be 
present for any external beam 
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provide optimal care. 
 

diverse patient population. 
Applies professional judgment 
and discretion while 
performing the procedure. 
Collaborates with others to 
elevate the quality of care. 
Participates in ongoing quality 
assurance programs. 

patient treatment. 

Standard Ten – Self-
Assessment 
The medical imaging 
and radiation therapy 
professional evaluates 
personal performance. 

Assesses personal work 
ethics, behaviors and attitudes. 
Evaluates performance, 
applies personal strengths and 
recognizes opportunities for 
educational growth and 
improvement. 

 

Standard Eleven – 
Collaboration and 
Collegiality 
The medical imaging 
and radiation therapy 
professional promotes a 
positive and 
collaborative practice 
atmosphere with other 
members of the health 
care team. 

Develops and maintains 
collaborative partnerships to 
enhance quality and 
efficiency. 
Informs and instructs others 
about radiation safety. 
Promotes understanding of the 
profession. 
Shares knowledge and 
expertise with others. 

 

Standard Twelve – 
Ethics 
The medical imaging 
and radiation therapy 
professional adheres to 
the profession’s 
accepted ethical 
standards. 

Accepts accountability for 
decisions made and actions 
taken. 
Acts as a patient advocate. 
Adheres to the established 
ethical standards of 
recognized certifying 
agencies. 
Adheres to the established 
practice standards of the 
profession. 
Delivers patient care and 
service free from bias or 
discrimination. 
Provides health care services 
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with consideration for a 
diverse patient population. 
Respects the patient’s right to 
privacy and confidentiality. 

Standard Thirteen – 
Research, Innovation 
and Professional 
Advocacy 
The medical imaging 
and radiation therapy 
professional participates 
in the acquisition and 
dissemination of 
knowledge and the 
advancement of the 
profession. 

Adopts new best practices. 
Investigates innovative 
methods for application in 
practice. 
Monitors changes to federal 
and state law, regulations and 
accreditation standards 
affecting area(s) of practice. 
Participates in data collection. 
Participates in professional 
advocacy efforts. 
Participates in professional 
societies and organizations. 
Pursues lifelong learning. 
Reads and evaluates research 
relevant to the profession. 
Shares information through 
publication, presentation and 
collaboration. 
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Appendix C 

ARRT Content Specifications 
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Appendix D 

APRT Scopes of Practice in Other Countries 
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Appendix E 

Practice Standards of the Radiologist Assistant (USA) 

Description The radiologist assistant works under the supervision of a 
radiologist to enhance patient care by assisting in the diagnostic 
imaging environment. 
In practice, the clinical roles and responsibilities of each R.A. are 
tailored to the needs of the patient population, practice setting, 
state licensure laws and regulations, institutional credentialing 
requirements and federal reimbursement policies. As a result, R.A. 
practice varies from facility to facility 

Advanced elements • Lead role in patient management and assessment 
• Performance of selected radiology examinations and 

procedures under the supervision of a radiologist – the level 
of radiologist supervision varies, depending on the type of 
examination 

• Initial image observations (not diagnosis) to be forwarded to the 
supervising radiologist 

Restrictions on 
practice 

The R.A. cannot: 
• Substitute for the radiologist 
• Act independently 
• Prescribe medications, treatments or therapies 
• Provide an official interpretation of the imaging findings 
• Prepare a final written report 
• Independently bill for services 

Examples of 
advanced clinical 
activities 

Patient assessment: 
• Patient interview to verify and update medical history 
• Radiology-focused physical examination 
• Patient anxiety and pain levels 
• Analysis of data (e.g., signs and symptoms, laboratory values, 

vital signs, and significant abnormalities) 
• Report of findings to the delegating radiologist 
• Assistance with invasive or complex radiology procedures 
Performance of selected procedures under the supervision of the 
radiologist: 
• Fluoroscopy 
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• Non-invasive procedures 
• Feeding tube placements 
• Venous diagnostic exams 
• Moderate sedation procedures 
• Administration of moderate sedation 
• Observation and assessment of moderately sedated patients 
Obtaining and documentation of patient consent: 
• Explanation of procedure to the patient or significant others, 

including a description of risks, benefits, alternatives and 
follow-up 

• Referral of questions about diagnosis, treatment or prognosis to 
the delegating radiologist 

Communicates initial observations: 
• Evaluates images for image and diagnostic quality 
• Reviews the images for initial observations 
• Report of initial observations to delegating radiologist 
• Communication of delegating radiologist’s report to the 

appropriate healthcare provider 
Provision of patient discharge, procedure and post-care 
instructions summary for review and co-signature by the 
delegating radiologist: 
• Post-care instructions to patient as ordered by the delegating 

radiologist 

Examples of 
evidence-based 
activities 

• Collection of data for clinical research 

Examples of 
leadership 

• Involvement in evaluation and maintenance of patient safety 
programs and initiatives 

• Education of other healthcare providers regarding area of 
expertise 

Resultant 
improvements to 
service 

• Continuity of care for the patient (i.e., one person remains with 
the patient throughout the entire radiologic procedure) 

Improved departmental efficiency: 
• Radiologists free to perform more complex procedures and for 

interpretation 
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Appendix F 

Physician Assistant Competencies 
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Appendix G 

Capabilities for Advanced Clinical Practice in England 
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Appendix H 

Competency Profile for Advance Practice Radiation Therapists 

Research 

Disseminate best practice research findings and quality improvement projects through 
appropriate media and for presentations and peer review research publications. 
Take a critical approach to identify gaps in the evidence base and its application to practice, 
altering appropriate individuals and organizations and how they might be addressed in a safe 
pragmatic way. 
Evaluate and audit own and others' clinical practice, selection and applying valid, reliable 
methods, then acting on the findings. 

Leadership and Management 

Involvement in evaluation and maintenance of patient safety programs and initiatives. 
Patient, professional and community education. 
Facilitate collaboration of the wide team and support peer review processes to identify 
individual and team learning. 
Supporting the wider team to build capacity and capability through work-based and inter-
professional learning, and the application of learning to practice. 
Education of other healthcare providers regarding area of expertise. 
Develop and implement robust governance systems and systematic documentation 
processes, keeping the need for modification under critical review. 
Advocate for and contribute to a culture of organizational learning to inspire future and 
existing staff. 
Identify further developmental needs for the individual and the wider team and supporting 
them to address these. 
Strategic planning in workplace. 
Facilitate collaborative links between clinical practice and research through proactive 
engagement, networking with academic, clinical and other active researchers. 
Supervise/mentor health-related professionals in research/clinical activities. 
Serves as a leader and decision maker for the planning and implementation of new clinical 
practices (technologies/treatment techniques). 

Clinical Practice 
Identify key failure modes and work collaboratively to design ways to minimize chance of 
error. 
Practice in compliance with their respective code of professional conduct and within their 
scope of practice, being responsible and accountable for their decisions, actions and 
omissions at this level of practice. 
Efficacy and practical knowledge of image acquisition and optimization for CT on-line and 
offline applications 
Technology specific expertise. For example, Linear accelerators, CT simulators, MR 
Simulators, IORT, MRL, gamma knife, etc. 
Performance of selected procedures under the supervision of the radiation oncologist MRI 
simulation. 
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Performance of selected procedures under the supervision of the radiation oncologist MRL 
treatment. 
Evaluates images for image and diagnostic quality. 
Report of image observations to delegating radiation oncologist. 
Evaluate own practice and participate in multi-disciplinary service and team evaluation 
demonstrating the impact of advanced clinical practice on service function and 
effectiveness, and quality (i.e., outcomes of care, experience and safety). 
Perform formal therapy check of the plan for accuracy. 
Post-care instructions to patient as ordered by the delegating radiation oncologist. 
Patient education. 
Performance of selected procedures under the supervision of the radiation oncologist during 
simulation. 
Performance of selected procedures under the supervision of the radiation oncologist IGRT 
treatment/approval. 
Demonstrate a critical understanding of their broadened level of responsibility and 
autonomy and the limits of own competence and professional scope of practice including 
working with complexity, risk, uncertainty and incomplete information. 
Actively engage in peer review to inform own and other's practice, formulating and 
implementing strategies to act on learning and make improvements. 
Lead new practice and service redesign solutions in response to feedback, evaluations and 
need, working across boundaries and broadening sphere of influence. 
Engage with appraise and respond to individual's motivation, development stage and 
capacity, working collaboratively to support health literacy and empower individuals to 
participate in decisions about their care and to maximize their health and well-being. 
Specialize in regions or in multiple treatment types of image guided and adaptive 
radiotherapy. 
Efficacy and practical knowledge of image acquisition and optimization for MRI/MRL on-
line and offline applications. 
Interpreted DVHs to be able to determine whether the daily adaptive plan is better than the 
reference plan. 
Performance of selected procedures under the supervision of the radiation oncologist 
weekly treatment evaluation. 
Continuity of care for the patient (i.e., one person remains with the patient throughout the 
entire treatment). 
Practice cost-effective health care and resource allocation that does not compromise quality 
of care. 
Understanding of legal and regulatory requirements, as well as the appropriate role of the 
APRT. 
Actively seek feedback and involvement from individuals, families, caregivers, 
communities and colleagues in the co-production of service improvements. 
Superior knowledge of cross-sectional anatomy. 
Interpret a treatment plan's isodose lines for plan optimization. 
Recognize and appropriately address system biases that contribute to health care disparities. 
Assist with invasive or complex radiation oncology procedures. 
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Referral of questions about diagnosis, treatment or prognosis to the delegating radiation 
oncologist. 
Reviews the images for initial observations. 
Autonomously deliver care to patients in the unique categories of radiation oncology 
treatment for specific diseases for example palliation, breast, and prostate cancer. 
Understand dosimetric criteria notations for plan optimization. 
Coordination of resources. 
Engage with appraise and respond to individual's motivation, development stage and 
capacity, working collaboratively to support health literacy and empower individuals to 
participate in decisions about their care and to maximize their health and well-being. 
Develop new protocols and guidelines in consultation with the Oncologist. 
Lead role in all on-line imaging verification and decision making for image guided and 
adaptive radiotherapy. 
Provision of patient discharge, procedure and post-care instructions summary for review and 
co-signature by the delegating radiation oncologist. 
Understand, evaluate, and apply scientific principles related to patient care clinical scenarios. 
Liaison and consultation with other healthcare facilities, services and team members. 
Report of findings to the delegating radiation oncologist. 
Counsel and educate patients and their families. 
High level skills and knowledge for specializations as a physician extender in all aspects of 
radiation treatment of a specific disease site. 
Negotiate an individual scope of practice within legal, ethical, professional and organizational 
policies, governance and procedures, with a focus on managing risk and upholding safety. 
Provide technical and dosimetric evaluation of adaptive therapy. 
Provide technical and dosimetric consultation. 
Understand, evaluate, and apply appropriate diagnostic studies related to clinical scenarios. 
Evidence the underpinning of subject-specific competencies i.e. knowledge, skills and 
behaviors relevant to the role setting and scope and demonstrate application of the capabilities 
to these in an approach that is appropriate to the individual role, setting and scope. 
Normalize volumes/dosimetric criteria for optimal adaptive therapy. 
Critically apply advanced clinical expertise in appropriate faciliatory ways to provide 
consultancy across professional and service boundaries, influencing clinical practice to 
enhance quality, reduce unwarranted variation and promote the sharing and adoption of 
best practice. 



191 

 

Appendix I 

Results of Each Competency in Rounds One, Two, and Three 
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Appendix J 

Comments for Competencies 

Competency Comments 
Research 

Active involvement in all aspects of 
independent evidence-based 
research. 

I was not influenced by the aggregate results. 

I am keeping with my same answer on this one. Knowing our PA's do 
not do research, I do not think any Advanced Practice Radiation 
Therapist should be responsible for independent research projects. 

To ensure the role is primarily a clinician role vs research role.  

I don't know that they need to be able to perform research 
independently but certainly they should assist with research efforts. 

Participating in evidence based research could be an aspect of the role 
for advance RTTs but this would not be the primary focus of their job. 
They would not be expected to independently design studies or analyze 
the data from them.  

"Active involvement" in "all aspects" takes time away from patient care 
and it may be difficult to juggle the demands of full clinic and research 
loads. 

Change "all" to "some" and I would agree. 

Critically engage in research 
activity, adhering to good research 
practice guidance, so that evidence-
based strategies are developed and 
applied to enhance quality, safety 
productivity and value for money. 

I was not influenced by the aggregate results. 

I am keeping with my original answers; I do not feel like our Advanced 
Practice Radiation Therapists should be responsible for research 
activities. PA's in other practices do not do research. 

Engagement is critical to facilitate the implementation of these 
strategies in clinical application. 

Participating in evidence based research could be an aspect of the role 
for advance RTTs but this would not be the primary focus of their job.  

Evaluate and audit own and others' 
clinical practice, selection and 
applying valid, reliable methods, 
then acting on the findings. 

I was not influenced by the aggregate results. 

It is important to evaluate your own practice. It is also important to see 
what can be done better by evaluating other departments and PA's.  

Critically appraise and synthesize 
the outcome of relevant research, 
evaluation and audit, using results 
to underpin own practice and to 
inform that of others. 

I was not influenced by the aggregate results. 

I have switched my answer to exclude. Since I do not feel that research 
should be included in the role of the Advanced Practice Radiation 
Therapist. 

They should be able the use the results and inform others but it is not 
clear they need to be able to critically appraise and audit the research  

Take a critical approach to identify 
gaps in the evidence base and its 
application to practice, altering 
appropriate individuals and 

I was not influenced by the aggregate results. 
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organizations and how they might 
be addressed in a safe pragmatic 
way. 

I have switched my answer because someone should be looking at this 
but, I am not sure it should be the role of the Advanced Practice 
Radiation Therapist. 

Participating in evidence based research could be an aspect of the role 
for advance RTTs but this would not be the primary focus of their job. 
They would not be expected to independently design studies or analyze 
the data from them.  

Actively identify potential need for 
further research to strengthen 
evidence for best practice. This may 
involve acting as an educator, 
leader, innovator and contributor to 
research activities and/or seeking 
out and applying for research 
funding. 

I was not influenced by the aggregate results. 

Disseminate best practice research 
findings and quality improvement 
projects through appropriate media 
and for presentations and peer 
review research publications. 

I was not influenced by the aggregate results. 

Quality improvement projects are necessary for this new role and also 
presenting the findings to management and staff members via townhall 
or special session meetings. But, researching in general and research 
publications should not be included. 

Leadership and Management 

Supervision of residents and fellows 
in project work. 

I must have misread the first time. Supervision of residents and fellows 
should be done by the physicians who are assigned to train them. 

We should not be responsible for supervising the residents and fellows 
projects 

The confusion here is because we have residents that will be around but 
therapist don't need to be in charge of the residents. 

Develop and implement robust 
governance systems and systematic 
documentation processes, keeping 
the need for modification under 
critical review. 

I was not influenced by the aggregate results. 

the governance systems would mist likely be established by other 
members of the research team, the advanced RTT would be responsible 
for the documentation. 

Facilitate collaborative links 
between clinical practice and 
research through proactive 
engagement, networking with 
academic, clinical and other active 
researchers. 

I was not influenced by the aggregate results. 

Serves as a leader and decision 
maker for the planning and 
implementation of new clinical 
practices (technologies/treatment 
techniques) 

I was not influenced by the aggregate results. 

If I understand correctly this is regarding the therapists. I don't think 
they can be the sole decision maker. They can definitely be involved, 
though. 

Leader is fine but decision maker is too strong. The physicians and, 
sometimes, the physicists are the decision makers. 
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Autonomously deliver care to 
patients in the unique categories of 
radiation oncology treatment for 
specific diseases for example 
palliation, breast, and prostate 
cancer. 

I was not influenced by the aggregate results. 

would recommend not autonomous 

Radiation Oncologists require 5 years of training after medical school 
to make decisions on radiation oncology treatment for patients. Be 
careful what you allow someone without that training to do. 

I originally interpreted this question as the advanced RTT deciding on 
dose and fractionation as well as doing the medical evaluation. If 
instead this is delivering the care including evaluating all the imaging 
with a hand off back to a MD in case of unexpected changes I would 
agree with including. 

I find it surprising that I selected "include" to this the first time. I 
suppose I don't really know what this question means. Maybe an 
example would help.  

Conduct patient triage, review and 
interpret results and establish care 
plans. 

I was not influenced by the aggregate results. 

RTTs are not nurses, MDs, or APPs and are not trained to understand 
medications and interactions those may cause- I think this would be a 
very dangerous practice. 

I don't think that therapists would be establishing care plans. 

Again, I find it surprising that I selected "include" to this the first time. 
Isn't it the physicians job to establish a care plan? 

Assumes a patient case load in each 
clinic. 

I was not influenced by the aggregate results. 
Not clear what "patient case load" means but again they are not MD, 
nurse, or APP. Their training and expertise is in the safe delivery of 
radiation, but they do not manage the patients entire care- that is the 
role of the MD. 

 

Conduct patient interviews. I was not influenced by the aggregate results. 

Not clear what patient interviews means- if it is in regards to asking 
them questions about how they are feeling and having the patient 
participate in the time out then include, but if the point of the 
"interview" is for the RTT to manage the questions and provide clinical 
expertise then exclude 

Clinical Practice 

Documents patient history and 
physical assessment data. 

I was not influenced by the aggregate results. 

RTTs do not have training of a nurse, APP, MD to document this. 

Formulate care plans for palliative 
patients. 

Plans should be left up to the physicians. Perhaps presence in planning 
clinic would help this for patients. 

This is the job of the MD - they have the clinical training to assess 
interactions from other medications etc that RTTs do not. 

This is a unique role reserved for the radiation oncologist. 

How is this different than "Conduct patient triage, review and interpret 
results and establish care plans." 



301 

 

Provide technical and dosimetric 
consultation 

I was not influenced by the aggregate results. 

The advanced RTT should be able to consult with physics and 
dosimetry on what is technically feasible for the patient but they do not 
have training as a dosimetrist or physicist so I wouldn't expect them to 
consult on the dosimetry of a plan.  

This is a great area for therapists to expand their scope as it is still 
within radiation therapy and does not require a full medical school 
education. See Atwood et al. (JACR 2021) about this type of technical 
consultation (they proposed it for physicists) to offload some of the 
technical discussion during physician consults to another personnel.  

Hmm. I hope this is not a actually a psychology experiment. I find it 
hard to believe I selected "exclude" first time.  

Identification and order of required 
diagnostic tests (CT, MRI, X-rays) 
and procedures, within scope of 
practice and medical 
directives/protocols and practice 
guidelines. 

I was not influenced by the aggregate results. 

Advanced RTTs are trained in radiation delivery not in what should be 
ordered for a patient based on their medical history. Understanding the 
complexities of a patients medical history is the role of the nurse, APP, 
and MD 

If ordering strictly based on guidelines, then can be computer-
automated. If ordering diagnostic tests based on medical judgment, this 
is outside the scope of therapists who did not go to medical school. 
May open up to liability issues. Generally, if a task can be perhaps best 
done by physician assistants or radiation oncology residents, then there 
is little need to train therapists to be able to do it as well. 

Assignment of patient priority for 
therapy 

I was not influenced by the aggregate results. 

Determining the clinical urgency of treatment is an MD decision.  

They have to be involved. 

Requires substantial medical judgment, as therapy need and priority 
depends on the patient's comorbidities, other procedures, 
chemotherapy, etc. Also will need to discuss assignment decision with 
physicians from other departments and this communication may be 
difficult for therapists to follow since therapists did not go to medical 
school, internship, or residency, to fully understand the medical jargons 
and hospital-based care considerations. 

Assignment of dose/fractionation 
according to disease site, target 
volume and dose limiting structures 

I was not influenced by the aggregate results. 

This is the role of an MD not any other person in the clinic - if an 
advanced RTT can do this then what is the point of having an MD? 

Determination of gross, clinical and 
planning target volumes 

I was not influenced by the aggregate results. 

This is the role of an MD not any other person in the clinic - if an 
advanced RTT can do this then what is the point of having an MD? 

Write Prescription of treatment 
regimen for physician signature 

I was not influenced by the aggregate results. 

MDs should write their prescription to ensure it is what is desired 
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Determining the dose and fractionation is the job of the Radiation 
Oncologist preparing predefined scripts under the radiation oncologists 
supervision could be within the scope of the advanced RTT. 

Review of referrals for 
appropriateness 

I was not influenced by the aggregate results. 

Advanced RTTs do not have the clinical training to know if a referral to 
RadOnc is appropriate  

This is a role reserved for the Radiation Oncologist.  

First point of contact for patients 
receiving palliative radiotherapy, 
and for those who have completed 
treatment and been discharged. 

I was not influenced by the aggregate results. 

The first point of contact should be someone that can place referrals, 
order medication and tests - this is not the training of an advanced RTT 

Pain management I was not influenced by the aggregate results. 

Most physicians do not even prescribe medications for pain 
management. This needs to be left to the attending or the pain 
management department. 

I believe I read the question wrong on the first survey. 

Therapist are often great at physically positioning patients to reduce 
pain. Docs and nurses must be in charge of medicines used for pain 
management. 

Provision of patient support 
(psycho-social) in palliative 
radiation therapy 

I was not influenced by the aggregate results. 

Not clear what this means but RTTs should always be supportive and 
provide patients with support to other hospital programs such as patient 
advocacy when needed 

It is not clear what would be involved, referral for additional service 
could be in this role but would not replace the role of other team 
members who would have this responsibility  

Patient interview to verify and 
update medical history 

I was not influenced by the aggregate results. 

Performance of selected procedures 
under the supervision of the 
radiation oncologist weekly 
treatment evaluation. 

I was not influenced by the aggregate results. 

No sure what selected procedures entails - if these are radiation 
producing procedures such as a verification sim, CBCT, treatment then 
include but if this like take vitals, scope the patient, etc then exclude 

Administration of oral sedatives I was not influenced by the aggregate results. 

Observation and assessment of 
moderately sedated patients 

I was not influenced by the aggregate results. 

all of this depends on what the training is. would need very specific 
training for this role.  

Isn't this the role of a nurse? Observation and assessments require 
clinical knowledge base of medication being delivered 

If the patient is under treatment therapist should participate but not 
make decision. 
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Provision of patient discharge, 
procedure and post-care instructions 
summary for review and co-
signature by the delegating 
radiation oncologist 

I was not influenced by the aggregate results. 

Standard instructions could be delivered based on the treatment and 
staging for selected patients. 

Post-care instructions to patient as 
ordered by the delegating radiation 
oncologist 

I was not influenced by the aggregate results. 

Continuity of care for the patient 
(i.e., one person remains with the 
patient throughout the entire 
treatment) 

I was not influenced by the aggregate results. 

Include as long as treatment here is in reference to radiation treatment 
only and not other treatments such as chemo/surgery etc 

Understand, evaluate, and apply 
evidence-based medicine clinical 
scenarios. 

I was not influenced by the aggregate results. 

Include as long as this relates to radiation clinical scenarios 

Understand, evaluate, and apply 
scientific principles related to 
patient care clinical scenarios 

I was not influenced by the aggregate results. 

Understand, evaluate, and apply 
etiologies, risk factors, underlying 
pathologic process, and 
epidemiology for medical 
conditions related to clinical 
scenarios. 

I was not influenced by the aggregate results. 

This is not the training of an advanced RTT - this involves medical 
training that is received in nursing APP, or MD school 

Understand, evaluate, and apply 
signs and symptoms of medical and 
surgical conditions related to 
clinical scenarios 

I was not influenced by the aggregate results. 

This is not the training of an advanced RTT - this involves medical 
training that is received in nursing APP, or MD school 

It is not clear what this question means, 
 

Understand, evaluate, and apply 
appropriate diagnostic studies 
related to clinical scenarios. 

I was not influenced by the aggregate results. 

Advanced RTTs should be able to read a radiology report and review 
DI images to understand where disease is, but "ordering" is not in their 
scope 

Understand, evaluate, and apply 
management of general medical and 
surgical conditions to include 
pharmacologic and other treatment 
modalities to clinical scenarios. 

I was not influenced by the aggregate results. 

if full APP training, then yes. 

Understand, evaluate, and apply 
interventions for prevention of 
disease and health 
promotion/maintenance related to 
clinical scenarios. 

I was not influenced by the aggregate results. 

Understand, evaluate, and apply 
screening methods to detect 
conditions in an asymptomatic 

I was not influenced by the aggregate results. 

This is the role of an MD 
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individual related to clinical 
scenarios. 

Understand, evaluate, and apply 
history and physical findings and 
diagnostic studies to formulate 
differential diagnoses related to 
clinical scenarios. 

I was not influenced by the aggregate results. 

This is the role of an MD 

Make decisions about diagnostic 
and therapeutic interventions based 
on patient information and 
preferences, current scientific 
evidence, and informed clinical 
judgment. 

I was not influenced by the aggregate results. 

This is the role of an MD 

Develop and implement patient 
management plans. 

I was not influenced by the aggregate results. 

This is the role of an MD 

This is a role reserved for the radiation oncologist 

I guess this is not clear. I believe we have different definitions for 
management plans. 

Perform medical and surgical 
procedures essential to their area of 
practice. 

I was not influenced by the aggregate results. 

This is the role of an MD 

It is not clear what this question means 

Here also I think the "medical and surgical procedures" are not clear. 

Provide health care services and 
education aimed at disease 
prevention and health maintenance, 

I was not influenced by the aggregate results. 

This is the role of an MD, APP, or nurse 

I think they have to participate. 

Locate, appraise, and integrate 
evidence from scientific studies 
related to their patients' health. 

I was not influenced by the aggregate results. 

This is the role of an MD 

Apply knowledge of study designs 
and statistical methods to the 
appraisal of clinical literature and 
other information on diagnostic and 
therapeutic effectiveness. 

I was not influenced by the aggregate results. 

This is the role of an MD 

Understand the funding sources and 
payment systems that provide 
coverage for patient care and use 
the systems effectively. 

I was not influenced by the aggregate results. 

This is the role of the billing team 

Practice cost-effective health care 
and resource allocation that does 
not compromise quality of care. 

I was not influenced by the aggregate results. 
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Recognize and appropriately 
address system biases that 
contribute to health care disparities. 

I was not influenced by the aggregate results. 

Apply the concepts of population 
health to patient care. 

I was not influenced by the aggregate results. 

Initiate, evaluate and modify a 
range of interventions which may 
include prescribing medicines, 
therapies, lifestyle advice and care. 

I was not influenced by the aggregate results. 

This is the role of an MD 

I don't think therapist should be doing this. 

Evidence the underpinning of 
subject-specific competencies i.e. 
knowledge, skills and behaviors 
relevant to the role setting and 
scope and demonstrate application 
of the capabilities to these in an 
approach that is appropriate to the 
individual role, setting and scope. 

I was not influenced by the aggregate results. 

Lead role in all on-line imaging 
verification and decision making for 
image guided and adaptive 
radiotherapy. 

I was not influenced by the aggregate results. 

really depends on what "lead role" means 

High level skills and knowledge for 
specializations as a physician 
extender in all aspects of radiation 
treatment of a specific disease site. 

I was not influenced by the aggregate results. 

Normalize volumes/dosimetric 
criteria for optimal adaptive 
therapy. 

I was not influenced by the aggregate results. 

This is the role of an MD to determine dose and dose limits acceptable 
for a patient 

Evaluate treatment volume contours 
and deform for optimal adaptive 
therapy added. 

I was not influenced by the aggregate results. 

MDs are responsible for treatment volumes and ensuring they have 
been adapted correctly 

Manipulate margins while 
escalating dose and reducing 
fractionation accordingly. 

I was not influenced by the aggregate results. 

This is the role of the MD 

Dose and fractionation is the role of the radiation oncologist 

Extensive knowledge of pathology Should know what to prescribe for ailments 

Efficacy and practical knowledge of 
image acquisition and optimization 
for MRI/MRL on-line and offline 
applications. 

Generalize to image guided adaptive radiation therapy not just MRL 
guided 

Efficacy and practical knowledge of 
image acquisition and optimization 
for CT on-line and offline 
applications. 

No comments 
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Technology specific expertise. For 
example, Linear accelerators, CT 
simulators, MR Simulators, IORT, 
MRL, gamma knife, etc. 

No comments 

Understand dosimetric criteria 
notations for plan optimization.  

They should understand notations but they should not be responsible 
for optimization 

Interpreted DVHs to be able to 
determine whether the daily 
adaptive plan is better than the 
reference plan.  

No comments 

Interpret a treatment plan's isodose 
lines for plan optimization. 

No comments 

Perform formal therapy check of 
the plan for accuracy.  

No comments 

Identify key failure modes and 
work collaboratively to design ways 
to minimize chance of error. 

Include 

For 139: Definitely include 

definitely include to q139. 

There is no choice for this item. 

Include 

Definitely include. 

Definitely Include 
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Appendix K 

Results by Origin 

  Total Consensus Non-consensus 
Research 7 3 4 

MD Anderson 1   1 
England 6 3 3 

Leadership and Management 13 12 1 
MD Anderson 1 1   
USRA 2 2   
Canada 4 3 1 
England 6 6   

Clinical Practice 87 50 37 
MD Anderson 15 11 4 
USPA 21 6 15 
USRA 17 14 3 
Australia 4 4   
Canada 19 5 14 
England 11 10 1 

Grand Total 107 65 42 

Note. USPA, United States physician assistant; USRA, United States radiologist assistant. 
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Appendix L 

Competencies Subcategorized by Theme 

Consensus Competencies Subcategorized by Theme 
Advanced Technology 
Technology specific expertise. For example, Linear accelerators, CT simulators, MR 
Simulators, IORT, MRL, gamma knife, etc. 
Performance of selected procedures under the supervision of the radiation oncologist 
MRI simulation. 
Performance of selected procedures under the supervision of the radiation oncologist 
MRL treatment. 
Performance of selected procedures under the supervision of the radiation oncologist 
IGRT treatment/approval. 
Specialize in regions or in multiple treatment types of image guided and adaptive 
radiotherapy. 
Efficacy and practical knowledge of image acquisition and optimization for MRI/MRL 
on-line and offline applications. 
Evidence the underpinning of subject-specific competencies i.e. knowledge, skills and 
behaviors relevant to the role setting and scope and demonstrate application of the 
capabilities to these in an approach that is appropriate to the individual role, setting and 
scope. 
Collaboration/Education 
Disseminate best practice research findings and quality improvement projects through 
appropriate media and for presentations and peer review research publications. 
Patient, professional and community education. 
Supporting the wider team to build capacity and capability through work-based and 
inter-professional learning, and the application of learning to practice. 
Education of other healthcare providers regarding area of expertise. 
Advocate for and contribute to a culture of organizational learning to inspire future and 
existing staff. 
Facilitate collaborative links between clinical practice and research through proactive 
engagement, networking with academic, clinical and other active researchers. 
Supervise/mentor health-related professionals in research/ clinical activities. 
Engage with appraise and respond to individual's motivation, development stage and 
capacity, working collaboratively to support health literacy and empower individuals to 
participate in decisions about their care and to maximize their health and well-being. 
Actively seek feedback and involvement from individuals, families, caregivers, 
communities and colleagues in the co-production of service improvements. 
Liaison and consultation with other healthcare facilities, services and team members. 
Counsel and educate patients and their families. 
Dosimetry 
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Efficacy and practical knowledge of image acquisition and optimization for CT on-line 
and offline applications 
Evaluates images for image and diagnostic quality. 
Perform formal therapy check of the plan for accuracy. 
Interpreted DVHs to be able to determine whether the daily adaptive plan is better than 
the reference plan. 
Superior knowledge of cross-sectional anatomy. 
Interpret a treatment plan's isodose lines for plan optimization. 
Understand dosimetric criteria notations for plan optimization. 
Provide technical and dosimetric evaluation of adaptive therapy. 
Provide technical and dosimetric consultation. 
Normalize volumes/dosimetric criteria for optimal adaptive therapy. 
Patient Care 
Report of image observations to delegating radiation oncologist. 
Post-care instructions to patient as ordered by the delegating radiation oncologist. 
Patient education. 
Performance of selected procedures under the supervision of the radiation oncologist 
during simulation. 
Performance of selected procedures under the supervision of the radiation oncologist 
weekly treatment evaluation. 
Continuity of care for the patient (i.e., one person remains with the patient throughout 
the entire treatment). 
Recognize and appropriately address system biases that contribute to health care 
disparities. 
Assist with invasive or complex radiation oncology procedures. 
Referral of questions about diagnosis, treatment or prognosis to the delegating 
radiation oncologist. 
Reviews the images for initial observations. 
Autonomously deliver care to patients in the unique categories of radiation oncology 
treatment for specific diseases for example palliation, breast, and prostate cancer. 
Engage with appraise and respond to individual's motivation, development stage and 
capacity, working collaboratively to support health literacy and empower individuals to 
participate in decisions about their care and to maximize their health and well-being. 
Lead role in all on-line imaging verification and decision making for image guided and 
adaptive radiotherapy. 
Provision of patient discharge, procedure and post-care instructions summary for 
review and co-signature by the delegating radiation oncologist. 
Understand, evaluate, and apply scientific principles related to patient care clinical 
scenarios. 
Report of findings to the delegating radiation oncologist. 
High level skills and knowledge for specializations as a physician extender in all 
aspects of radiation treatment of a specific disease site. 
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Understand, evaluate, and apply appropriate diagnostic studies related to clinical 
scenarios. 
Process Improvement 
Evaluate and audit own and others' clinical practice, selection and applying valid, 
reliable methods, then acting on the findings. 
Identify further developmental needs for the individual and the wider team and 
supporting them to address these. 
Strategic planning in workplace. 
Serves as a leader and decision maker for the planning and implementation of new 
clinical practices (technologies/treatment techniques). 
Evaluate own practice and participate in multi-disciplinary service and team evaluation 
demonstrating the impact of advanced clinical practice on service function and 
effectiveness, and quality (i.e. outcomes of care, experience and safety). 
Actively engage in peer review to inform own and other's practice, formulating and 
implementing strategies to act on learning and make improvements. 
Lead new practice and service redesign solutions in response to feedback, evaluations 
and need, working across boundaries and broadening sphere of influence. 
Practice cost-effective health care and resource allocation that does not compromise 
quality of care. 
Coordination of resources. 
Develop new protocols and guidelines in consultation with the Oncologist. 
Safety 
Take a critical approach to identify gaps in the evidence base and its application to 
practice, altering appropriate individuals and organizations and how they might be 
addressed in a safe pragmatic way. 
Involvement in evaluation and maintenance of patient safety programs and initiatives. 
Facilitate collaboration of the wide team and support peer review processes to identify 
individual and team learning. 
Develop and implement robust governance systems and systematic documentation 
processes, keeping the need for modification under critical review. 
Identify key failure modes and work collaboratively to design ways to minimize 
chance of error. 
Practice in compliance with their respective code of professional conduct and within 
their scope of practice, being responsible and accountable for their decisions, actions 
and omissions at this level of practice. 
Demonstrate a critical understanding of their broadened level of responsibility and 
autonomy and the limits of own competence and professional scope of practice 
including working with complexity, risk, uncertainty and incomplete information. 
Understanding of legal and regulatory requirements, as well as the appropriate role of 
the APRT. 
Negotiate an individual scope of practice within legal, ethical, professional and 
organizational policies, governance and procedures, with a focus on managing risk and 
upholding safety. 
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Non-consensus Competencies Subcategorized by Theme 

Billing 
Understand the funding sources and payment systems that provide coverage for patient 
care and use the systems effectively 
Dosimetry 
Assignment of dose/fractionation according to disease site, target volume and dose 
limiting structures 
Determination of gross, clinical and planning target volumes 
Evaluate treatment volume contours and deform for optimal adaptive therapy added 
Manipulate margins while escalating dose and reducing fractionation accordingly 
Research 
Active involvement in all aspects of independent evidence-based research. 
Critically engage in research activity, adhering to good research practice guidance, so 
that evidence-based strategies are developed and applied to enhance quality, safety 
productivity and value for money. 
Critically appraise and synthesize the outcome of relevant research, evaluation and 
audit, using results to underpin own practice and to inform that of others. 
Actively identify potential need for further research to strengthen evidence for best 
practice. This may involve acting as an educator, leader, innovator and contributor to 
research activities and/or seeking out and applying for research funding. 
Apply knowledge of study designs and statistical methods to the appraisal of clinical 
literature and other information on diagnostic and therapeutic effectiveness 
Supervision 
Supervision of residents and fellows in project work. 
Patient Care 
Conduct patient triage, review and interpret results and establish care plans. 
Conduct patient triage, review and interpret results and establish care plans. 
Assumes a patient case load in each clinic. 
Conduct patient interviews. 
Documents patient history and physical assessment data. 
Formulate care plans for palliative patients. 
Identification and order of required diagnostic tests (CT, MRI, X-rays) and procedures, 
within scope of practice and medical directives/protocols and practice guidelines. 
Assignment of patient priority for therapy 
Write Prescription of treatment regimen for physician signature 
Review of referrals for appropriateness 
First point of contact for patients receiving palliative radiotherapy, and for those who 
have completed treatment and been discharged 
Pain management 
Provision of patient support (psycho-social) in palliative radiation therapy 
Patient interview to verify and update medical history 
Administration of oral sedatives 
Observation and assessment of moderately sedated patients 
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Understand, evaluate, and apply evidence-based medicine clinical scenarios 
Understand, evaluate, and apply etiologies, risk factors, underlying pathologic process, 
and epidemiology for medical conditions related to clinical scenarios 
Understand, evaluate, and apply signs and symptoms of medical and surgical 
conditions related to clinical scenarios 
Understand, evaluate, and apply management of general medical and surgical 
conditions to Include pharmacologic and other treatment modalities to clinical 
scenarios 
Understand, evaluate, and apply interventions for prevention of disease and health 
promotion/maintenance related to clinical scenarios 
Understand, evaluate, and apply screening methods to detect conditions in an 
asymptomatic individual related to clinical scenarios 
Understand, evaluate, and apply history and physical findings and diagnostic studies to 
formulate differential diagnoses related to clinical scenarios 
Make decisions about diagnostic and therapeutic interventions based on patient 
information and preferences, current scientific evidence, and informed clinical 
judgment 
Develop and implement patient management plans 
Perform medical and surgical procedures essential to their area of practice 
Provide health care services and education aimed at disease prevention and health 
maintenance 
Locate, appraise, and integrate evidence from scientific studies related to their patients' 
health 
Apply the concepts of population health to patient care 
Initiate, evaluate and modify a range of interventions which may include prescribing 
medicines, therapies, lifestyle advice and care. 
Extensive knowledge of pathology 
Extensive knowledge of pharmacology 
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Appendix M 

Rating of Competencies Reaching Consensus 

Competencies  
Overall 
Rating 

(Leadership and Management) Involvement in evaluation and 
maintenance of patient safety programs and initiatives. 

100.00% 

(Clinical Practice) Identify key failure modes and work 
collaboratively to design ways to minimize chance of error. 

100.00% 

(Clinical Practice) Practice in compliance with their respective code 
of professional conduct and within their scope of practice, being 
responsible and accountable for their decisions, actions and omissions 
at this level of practice. 

96.97% 

(Clinical Practice) Efficacy and practical knowledge of image 
acquisition and optimization for CT on-line and offline applications 

96.88% 

(Clinical Practice) Technology specific expertise. For example, 
Linear accelerators, CT simulators, MR Simulators, IORT, MRL, 
gamma knife, etc. 

96.88% 

(Clinical Practice) Performance of selected procedures under the 
supervision of the radiation oncologist MRI simulation. 

93.94% 

(Clinical Practice) Performance of selected procedures under the 
supervision of the radiation oncologist MRL treatment. 

93.94% 

(Clinical Practice) Evaluates images for image and diagnostic quality. 93.94% 
(Clinical Practice) Report of image observations to delegating 
radiation oncologist. 

93.94% 

(Clinical Practice) Evaluate own practice and participate in multi-
disciplinary service and team evaluation demonstrating the impact of 
advanced clinical practice on service function and effectiveness, and 
quality (i.e. outcomes of care, experience and safety). 

93.94% 

(Clinical Practice) Perform formal therapy check of the plan for 
accuracy. 

93.75% 

(Clinical Practice) Post-care instructions to patient as ordered by the 
delegating radiation oncologist. 

93.55% 

(Leadership and Management) Patient, professional and community 
education. 

90.91% 

(Leadership and Management) Facilitate collaboration of the wide 
team and support peer review processes to identify individual and 
team learning. 

90.91% 

(Leadership and Management) Supporting the wider team to build 
capacity and capability through work-based and inter-professional 
learning, and the application of learning to practice. 

90.91% 

(Clinical Practice) Patient education. 90.91% 
(Clinical Practice) Performance of selected procedures under the 
supervision of the radiation oncologist during simulation. 

90.91% 
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(Clinical Practice) Performance of selected procedures under the 
supervision of the radiation oncologist IGRT treatment/approval. 

90.91% 

(Clinical Practice) Demonstrate a critical understanding of their 
broadened level of responsibility and autonomy and the limits of own 
competence and professional scope of practice including working 
with complexity, risk, uncertainty and incomplete information. 

90.91% 

(Clinical Practice) Actively engage in peer review to inform own and 
other's practice, formulating and implementing strategies to act on 
learning and make improvements. 

90.91% 

(Clinical Practice) Lead new practice and service redesign solutions 
in response to feedback, evaluations and need, working across 
boundaries and broadening sphere of influence. 

90.91% 

(Clinical Practice) Engage with appraise and respond to individual's 
motivation, development stage and capacity, working collaboratively 
to support health literacy and empower individuals to participate in 
decisions about their care and to maximize their health and well-
being. 

90.91% 

(Clinical Practice) Specialize in regions or in multiple treatment types 
of image guided and adaptive radiotherapy. 

90.91% 

(Clinical Practice) Efficacy and practical knowledge of image 
acquisition and optimization for MRI/MRL on-line and offline 
applications. 

90.62% 

(Clinical Practice) Interpreted DVHs to be able to determine whether 
the daily adaptive plan is better than the reference plan. 

90.62% 

(Clinical Practice) Performance of selected procedures under the 
supervision of the radiation oncologist weekly treatment evaluation. 

90.32% 

(Clinical Practice) Continuity of care for the patient (i.e., one person 
remains with the patient throughout the entire treatment). 

90.32% 

(Clinical Practice) Practice cost-effective health care and resource 
allocation that does not compromise quality of care. 

90.00% 

(Leadership and Management) Education of other healthcare 
providers regarding area of expertise. 

87.88% 

(Clinical Practice) Understanding of legal and regulatory 
requirements, as well as the appropriate role of the APRT. 

87.88% 

(Clinical Practice) Actively seek feedback and involvement from 
individuals, families, caregivers, communities and colleagues in the 
co-production of service improvements. 

87.88% 

(Clinical Practice) Superior knowledge of cross-sectional anatomy. 87.88% 
(Clinical Practice) Interpret a treatment plan's isodose lines for plan 
optimization. 

87.50% 

(Leadership and Management) Develop and implement robust 
governance systems and systematic documentation processes, keeping 
the need for modification under critical review. 

87.10% 

(Clinical Practice) Recognize and appropriately address system biases 
that contribute to health care disparities. 

86.67% 
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(Leadership and Management) Advocate for and contribute to a 
culture of organizational learning to inspire future and existing staff. 

84.85% 

(Leadership and Management) Identify further developmental needs 
for the individual and the wider team and supporting them to address 
these. 

84.85% 

(Clinical Practice) Assist with invasive or complex radiation 
oncology procedures. 

84.85% 

(Clinical Practice) Referral of questions about diagnosis, treatment or 
prognosis to the delegating radiation oncologist. 

84.85% 

(Clinical Practice) Reviews the images for initial observations. 84.85% 
(Clinical Practice) Autonomously deliver care to patients in the 
unique categories of radiation oncology treatment for specific 
diseases for example palliation, breast, and prostate cancer. 

84.38% 

(Clinical Practice) Understand dosimetric criteria notations for plan 
optimization. 

84.38% 

(Leadership and Management) Strategic planning in workplace. 81.82% 
(Clinical Practice) Coordination of resources. 81.82% 
(Clinical Practice) Engage with appraise and respond to individual's 
motivation, development stage and capacity, working collaboratively 
to support health literacy and empower individuals to participate in 
decisions about their care and to maximize their health and well- 

81.82% 

(Clinical Practice) Develop new protocols and guidelines in 
consultation with the Oncologist. 

81.82% 

(Clinical Practice) Lead role in all on-line imaging verification and 
decision making for image guided and adaptive radiotherapy. 

81.25% 

(Clinical Practice) Provision of patient discharge, procedure and post-
care instructions summary for review and co-signature by the 
delegating radiation oncologist. 

80.65% 

(Clinical Practice) Understand, evaluate, and apply scientific 
principles related to patient care clinical scenarios. 

80.65% 

(Leadership and Management) Facilitate collaborative links between 
clinical practice and research through proactive engagement, 
networking with academic, clinical and other active researchers. 

79.31% 

(Clinical Practice) Liaison and consultation with other healthcare 
facilities, services and team members. 

78.79% 

(Clinical Practice) Report of findings to the delegating radiation 
oncologist. 

78.79% 

(Clinical Practice) Counsel and educate patients and their families. 78.79% 
(Research) Disseminate best practice research findings and quality 
improvement projects through appropriate media and for 
presentations and peer review research publications. 

78.12% 

(Research) Take a critical approach to identify gaps in the evidence 
base and its application to practice, altering appropriate individuals 
and organizations and how they might be addressed in a safe 
pragmatic way. 

77.42% 
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(Clinical Practice) High level skills and knowledge for specializations 
as a physician extender in all aspects of radiation treatment of a 
specific disease site. 

77.42% 

(Research) Evaluate and audit own and others' clinical practice, 
selection and applying valid, reliable methods, then acting on the 
findings. 

75.76% 

(Leadership and Management) Supervise/mentor health-related 
professionals in research/ clinical activities. 

75.76% 

(Clinical Practice) Negotiate an individual scope of practice within 
legal, ethical, professional and organizational policies, governance 
and procedures, with a focus on managing risk and upholding safety. 

75.76% 

(Clinical Practice) Provide technical and dosimetric evaluation of 
adaptive therapy. 

75.76% 

(Leadership and Management) Serves as a leader and decision maker 
for the planning and implementation of new clinical practices 
(technologies/treatment techniques). 

75.00% 

(Clinical Practice) Provide technical and dosimetric consultation. 75.00% 
(Clinical Practice) Understand, evaluate, and apply appropriate 
diagnostic studies related to clinical scenarios. 

75.00% 

(Clinical Practice) Evidence the underpinning of subject-specific 
competencies i.e. knowledge, skills and behaviors relevant to the role 
setting and scope and demonstrate application of the capabilities to 
these in an approach that is appropriate to the individual role,  

75.00% 

(Clinical Practice) Normalize volumes/dosimetric criteria for optimal 
adaptive therapy. 

75.00% 
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Appendix N 

ASRT Practice Standards Applied to the APRT Role 

Competency ASRT Practice Standard 
Evaluate and audit own and others’ clinical 
practice, selection and applying valid, 
reliable methods, then acting on the findings 

Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Take a critical approach to identify gaps in 
the evidence base and its application to 
practice, altering appropriate individuals and 
organizations and how they might be 
addressed in a safe pragmatic way 

Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Disseminate best practice research findings 
and quality improvement projects through 
appropriate media and for presentations and 
peer review research publications 

Standard Eleven: Collaboration and 
Collegiality 
Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Supervise/mentor health-related 
professionals in research/ clinical activities 

Standard Eleven: Collaboration and 
Collegiality 
Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Patient, professional and community 
education 

Standard Three: Education 

Strategic planning in workplace Standard Two: Analysis/Determination 
Involvement in evaluation and maintenance 
of patient safety programs and initiatives 

Standard One: Assessment 
Standard Two: Analysis/Determination 

Education of other healthcare providers 
regarding area of expertise 

Standard Three: Education 

Advocate for and contribute to a culture of 
organizational learning to inspire future and 
existing staff 

Standard Eleven: Collaboration and 
Collegiality 
Standard Thirteen: Research, Innovation 
and Professional Advocacy 

 Facilitate collaboration of the wide team and 
support peer review processes to identify 
individual and team learning 

Standard Eleven: Collaboration and 
Collegiality 
 

 Identify further developmental needs for the 
individual and the wider team and supporting 
them to address these 

Standard Eleven: Collaboration and 
Collegiality 
 

Supporting the wider team to build capacity 
and capability through work-based and inter-
professional learning, and the application of 
leaning to practice 

Standard Eleven: Collaboration and 
Collegiality 
 

 Serves as a leader and decision maker for 
the planning and implementation of new 

Standard Eleven: Collaboration and 
Collegiality 
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clinical practices (technologies/treatment 
techniques) 
Develop and implement robust governance 
systems and systematic documentation 
processes, keeping the need for modification 
under critical review. 

Standard One: Assessment 
Standard Two: Analysis/Determination 

Facilitate collaborative links between clinical 
practice and research through proactive 
engagement, networking with academic, 
clinical and other active researchers. 

Standard Eleven: Collaboration and 
Collegiality 
 

Coordination of resources Standard One: Assessment 
Standard Two: Analysis/Determination 

Liaison and consultation with other 
healthcare facilities, services and team 
members 

Standard Eleven: Collaboration and 
Collegiality 
 

Patient education Standard Three: Education 
Report of findings to the delegating radiation 
oncologist 

Standard Eleven: Collaboration and 
Collegiality 

Assist with invasive or complex radiation 
oncology procedures 

Standard Four: Performance 

Performance of selected procedures under 
the supervision of the radiation oncologist 
during simulation 

Standard Four: Performance 

Performance of selected procedures under 
the supervision of the radiation oncologist 
IGRT treatment/approval 

Standard Four: Performance 

Performance of selected procedures under 
the supervision of the radiation oncologist 
MRI simulation 

Standard Four: Performance 

Performance of selected procedures under 
the supervision of the radiation oncologist 
MRL treatment 

Standard Four: Performance 

Referral of questions about diagnosis, 
treatment or prognosis to the delegating 
radiation oncologist 

Standard Eleven: Collaboration and 
Collegiality 

Evaluates images for image and diagnostic 
quality 

Standard One: Assessment 
Standard Two: Analysis/Determination 
 

Reviews the images for initial observations Standard Five: Evaluation 
Report of image observations to delegating 
radiation oncologist 

 

Counsel and educate patients and their 
families 

Standard Three: Education 

Understanding of legal and regulatory 
requirements, as well as the appropriate role 
of the APRT 

Standard Twelve: Ethics 
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Practice in compliance with their respective 
code of professional conduct and within their 
scope of practice, being responsible and 
accountable for their decisions, actions and 
omissions at this level of practice. 

Standard Twelve: Ethics 

Demonstrate a critical understanding of their 
broadened level of responsibility and 
autonomy and the limits of own competence 
and professional scope of practice including 
working with complexity, risk, uncertainty 
and incomplete information. 

Standard Ten: Self-Assessment 
Standard Twelve: Ethics 

Evaluate own practice, and participate in 
multi-disciplinary service and team 
evaluation demonstrating the impact of 
advanced clinical practice on service 
function and effectiveness, and quality (i.e., 
outcomes of care, experience and safety 

Standard Ten: Self-Assessment 
 

Actively engage in peer review to inform 
own and other’s practice, formulating and 
implementing strategies to act on learning 
and make improvements 

Standard Eleven: Collaboration and 
Collegiality 

Lead new practice and service redesign 
solutions in response to feedback, 
evaluations and need, working across 
boundaries and broadening sphere of 
influence 

Standard One: Assessment 
Standard Eleven: Collaboration and 
Collegiality 
 

Actively seek feedback and involvement 
from individuals, families, caregivers, 
communities and colleagues in the co-
production of service improvements 

Standard Eleven: Collaboration and 
Collegiality 

Critically apply advanced clinical expertise 
in appropriate faciliatory ways to provide 
consultancy across professional and service 
boundaries, influencing clinical practice to 
enhance quality, reduce unwarranted 
variation and promote the sharing and 
adoption of best practice 

Standard Four: Performance 

Negotiate an individual scope of practice 
within legal, ethical, professional and 
organizational policies, governance and 
procedures, with a focus on managing risk 
and upholding safety 

Standard Ten: Self-Assessment 
Standard Twelve: Ethics 
Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Engage with appraise and respond to 
individual's motivation, development stage 
and capacity, working collaboratively to 
support health literacy and empower 

Standard Four: Performance  
Standard Eleven: Collaboration and 
Collegiality 
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individuals to participate in decisions about 
their care and to maximize their health and 
well-being. 
Specialize regions or in multiple treatment 
types of image guided and adaptive 
radiotherapy 

Standard Four: Performance  
 

Develop new protocols and guidelines in 
consultation with the Oncologist 

Standard Four: Performance  
Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Superior knowledge of cross-sectional 
anatomy 

Standard Four: Performance  

Provide technical and dosimetric evaluation 
of adaptive therapy added 

Standard Four: Performance  
 

Autonomously deliver care to patients in the 
unique categories of radiation oncology 
treatment for specific diseases for example 
palliation, breast, and prostate cancer 

Standard Four: Performance  
 

Provide technical and dosimetric 
consultation 

Standard Four: Performance  
 

Performance of selected procedures under 
the supervision of the radiation oncologist 
weekly treatment evaluation 

Standard Four: Performance  
 

Provision of patient discharge, procedure and 
post-care instructions summary for review 
and co-signature by the delegating radiation 
oncologist 

Standard Four: Performance  
 

Post-care instructions to patient as ordered 
by the delegating radiation oncologist 

Standard Four: Performance  
 

Continuity of care for the patient (i.e., one 
person remains with the patient throughout 
the entire treatment) 

Standard Four: Performance  
 

Understand, evaluate, and apply scientific 
principles related to patient care clinical 
scenarios 

Standard One: Assessment 
Standard Two: Analysis/Determination 
Standard Four: Performance  
 

Practice cost-effective health care and 
resource allocation that does not compromise 
quality of care 

Standard Four: Performance  
Standard Twelve: Ethics 

Recognize and appropriately address system 
biases that contribute to health care 
disparities 

Standard Thirteen: Research, Innovation 
and Professional Advocacy 

Lead role in all on-line imaging verification 
and decision making for image guided and 
adaptive radiotherapy 

Standard One: Assessment 
Standard Two: Analysis/Determination 
Standard Four: Performance  
 



321 

 

 

  

High level skills and knowledge for 
specializations as a physician extender in all 
aspects of radiation treatment of a specific 
disease site 

Standard Four: Performance  
Standard Eleven: Collaboration and 
Collegiality 

Normalize volumes/dosimetric criteria for 
optimal adaptive therapy added  

Standard Four: Performance  
 

Understand, evaluate, and apply evidence-
based medicine clinical scenarios 

Standard One: Assessment 
Standard Two: Analysis/Determination 

Understand, evaluate, and apply appropriate 
diagnostic studies related to clinical 
scenarios 

Standard One: Assessment 
Standard Two: Analysis/Determination 
 

Evidence the underpinning of subject-
specific competencies i.e. knowledge, skills 
and behaviors relevant to the role setting and 
scope and demonstrate application of the 
capabilities to these in an approach that is 
appropriate to the individual role, setting and 
scope 

Standard Ten: Self-Assessment 
Standard Twelve: Ethics 
 

Efficacy and practical knowledge of image 
acquisition and optimization for MRI/MRL 
on-line and offline applications 

Standard Four: Performance  
 

Efficacy and practical knowledge of image 
acquisition and optimization for CT on-line 
and offline applications 

Standard Four: Performance  
 

Technology specific expertise. For example, 
linear accelerators, CT Simulators, MR 
Simulators, IORT, MRL, gamma knife, etc.  

Standard Four: Performance  
 

Understand dosimetric criteria notations for 
plan optimization. 

Standard Four: Performance  
 

Interpret DVHs to be able to determine 
whether the daily adaptive plan is better than 
the reference plan 

Standard Four: Performance  
 

Interpret a treatment plan's isodose lines for 
plan optimization. 

Standard Two: Analysis/Determination 
Standard Four: Performance  
 

Perform formal therapy check of the plan for 
accuracy. 

Standard Four: Performance  
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Appendix O 

Crosswalk of Entry-Level versus Advanced Practice Radiation Therapists 

Essential Functions Organized by ARRT Content Specifications and ASRT 
Practice Standards 

ARRT Content Specification for 
Entry Level Radiation Therapist 

ASRT Practice 
Standard* 

Advanced Practice Radiation 
Therapist 

Patient Care 

Patient Interactions and 
Management 
Ethical and Legal Aspects 

Standard Twelve Understanding of legal and 
regulatory requirements, as 
well as the appropriate role of 
the APRT.  

Interpersonal Communication   

Patient Education 
Explain procedure 
Pre and post-treatment 
instructions 
Respond to inquiries about other 
imaging modalities 
Support Services 

Standard Three Pre and post-treatment patient 
education 
Health Care Community 
Education 
Public Education 

Medical Emergencies 
CPR/AED, injury, other medical 
disorders 
(Basic life support) 
Contrast reactions 

Standard One 
Standard Two 

Advanced Cardiac Life 
Support 
Understand, evaluate, and 
apply appropriate diagnostic 
studies related to clinical 
scenarios. 

Infection control   

Handling and Disposal of Toxic 
or Hazardous Materials 

  

Patient and medical Records 
Management 
Evaluation 
Epidemiology, etiology, risk, 
prevention 
Screening, history, physical 
diagnostic lab, and imaging 
studies 

Standard 4 
Standard 13 

Performance of selected 
procedures under the 
supervision of the radiation 
oncologist weekly treatment 
evaluation. 
Recognize and appropriately 
address system biases that 
contribute to health care 
disparities. 
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Assessment 
Treatment of side effects 
Blood studies 
Dietary counseling 
Documentation 
Treatment record 
Record keeping 
Basic billing procedures 

Assist with invasive or 
complex radiation oncology 
procedures. 
Autonomously deliver care to 
patients in the unique 
categories of radiation 
oncology treatment for 
specific diseases for example 
palliation, breast, and prostate 
cancer. 
High level skills and 
knowledge for specializations 
as a physician extender in all 
aspects of radiation treatment 
of a specific disease site. 

Safety 

Radiation Physics and 
Radiobiology 
Sources of Radiation 
Principles of radiation physics 
Biological effects of radiation 
Radiation tissue tolerance 

Standard Four MR Physics 
Efficacy and practical 
knowledge of image 
acquisition and optimization 
for MRI/MRL on-line and 
offline applications. 

Radiation Protection, 
Equipment, Operation, and 
Quality Assurance 
Minimize patient exposure 
Personnel protection 
Facilities and area monitoring 
MRI field screening 
Handling and disposal of 
radioactive materials 
Components of operation 
Linear accelerator 
CT simulator 
Instrumentation (radiation 
measurement devices) 

Standard Four 
Standard Five 

Level II MRI Safety  
Lead role in all on-line 
imaging verification and 
decision making for image 
guided and adaptive 
radiotherapy.  
Reviews the images for initial 
observations. 
Report of findings to the 
delegating radiation 
oncologist. 

Quality Control Procedures 
Warm-up and inspection of CT 

Standard Four Perform formal therapy check 
of the plan for accuracy. 
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simulators and linear 
accelerators  
Verification of radiation output, 
light, treatment field, and 
rotation 
Evaluate QA results 

Identify key failure modes and 
work collaboratively to design 
ways to minimize chance of 
error.  
Take a critical approach to 
identify gaps in the evidence 
base and its application to 
practice, altering appropriate 
individuals and organizations 
and how they might be 
addressed in a safe pragmatic 
way. 
Facilitate collaboration of the 
wide team and support peer 
review processes to identify 
individual and team learning. 
Demonstrate a critical 
understanding of their 
broadened level of 
responsibility and autonomy 
and the limits of own 
competence and professional 
scope of practice including 
working with complexity, 
risk, uncertainty and 
incomplete information. 

Procedures 

Treatment Sites and Tumors 
Treatment Volume Localization 
Prescription and Dose 
Calculation 
Treatments 

Standard Two 
Standard Four 

Technology-specific expertise. 
For example, Linear 
accelerators, CT simulators, 
MR Simulators, IORT, MRL, 
gamma knife, etc. 
Specialize in regions or in 
multiple treatment types of 
image guided and adaptive 
radiotherapy. 
Interpreted DVHs to be able 
to determine whether the daily 
adaptive plan is better than the 
reference plan. 
Interpret a treatment plan's 
isodose lines for plan 
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optimization. 
Understand dosimetric criteria 
notations for plan 
optimization. 
Normalize 
volumes/dosimetric criteria 
for optimal adaptive therapy. 
Develop new protocols and 
guidelines in consultation with 
the Oncologist. 
Serves as a leader and 
decision maker for the 
planning and implementation 
of new clinical practices 
(technologies/treatment 
techniques). 
Lead new practice and service 
redesign solutions in response 
to feedback, evaluations and 
need, working across 
boundaries and broadening 
sphere of influence. 
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Appendix P 

ARRT Permission to Reproduce Copyright Material 
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Appendix Q 

University of Texas MD Anderson Cancer Center IRB Documents 
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