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Abstract

While radiation therapy is essential in cancer care, up to 30% of healthcare is considered
low value. Healthcare professionals should work to increase the value of the services. This
paper aims to discuss how radiation therapists (RTTs) can contribute to value-based
radiotherapy. A selection of literature is used to underpin the discussion. RTTs potential
contributions to value-based radiotherapy are discussed through three overarching
mechanisms: 1- avoiding low-value care, 2- altering the benefit—risk balance of justified
services, and 3- increasing accessibility and efficiency. Finally, RTTs cross-cutting
contributions are discussed. Examples where RTTs can contribute to value-based
radiotherapy are patient management, use of technology, incident reporting, and research
and innovations. RTTs are in a unique position to increase the value of radiotherapy
services. However, many barriers exist. There is a need for a value-based culture. Leaders of
radiotherapy departments must acknowledge RTTs capacities to increase value of the
services

Introduction

Radiation therapists (RTTs) play a key role in treatment planning and delivery in
radiotherapy. In a systematic review, the most reported outcomes from radiation therapists’
advanced practice are enhanced service capacity, higher patient satisfaction, and safety
maintenance (1). These are all factors associated with high value care. While RTTs are
essential in providing high value care to patients, they are also key in work aimed at
reducing services of lower value. This paper adds to the debate of value-based healthcare,
by providing a radiation therapists’ perspective on value-based radiotherapy. Based on a
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selection of relevant literature, this paper aims to discuss how RTTs can contribute to value-
based radiotherapy.

Background

Radiotherapy is essential in cancer care, and it is estimated that about 39 % of all cancer
patients need radiotherapy (2). Radiotherapy adds value to the patient as it prevents and/
or delays cancer development, cures patients and reduces symptoms. Accordingly,
radiotherapy prolongs life and increases quality of life. However, a basic paradox of
healthcare exists as there are underuse of effective health services while there is an overuse
of services of low value (3). It has been estimated that about 30% of healthcare is low-value
services (where benefits do not outweigh harm and costs), while about 10% of healthcare is
considered harmful (4). Radiotherapy has accordingly potential to harm patients and reduce
quality of life.

Value in healthcare does not depend on input, but is measured by the outcome achieved
(5). Value-based radiotherapy is not about reducing costs, but more importantly about
increasing the value of the services that are delivered. In a value-based healthcare system,
the term value can be divided into four pillars; personal value, technical value, allocative
value and societal value (6). Consequently, high-value care perceived by the individual might
not be perceived of value by society and vice versa. Such various perspectives must be
balanced in clinical practice. Moreover, what constitutes value might differ from country to
country and from region to region. For example, Sharma et al. (7) performed a study
attempting to reduce daily imaging in palliative radiotherapy. This practice is perceived low-
value in the US as the national guidelines regards daily imaging as unnecessary for palliative
patients as it can increase treatment time and expense for patients in distress (7). However,
this practice contrasts with the increasing use of daily imaging for treatment verification
around the globe (8-10).

The ESTRO-HERO value-based radiotherapy project aims to assess value of radiotherapy
innovations and to support clinical implementation and equitable access (11). This is highly
warranted. Moreover, the project seeks to define the magnitude of evidence needed to
support clinical implementation (11). Still, removing or reducing the use of services that are
ineffective or even harmful is equally important. Research within other fields of healthcare
has demonstrated this to be difficult, as many barriers for change exist, both at the
organizational and personal level (12, 13).

RTTs work in the sphere between the radiation oncologist and the medical physicist and are
involved in both technical and patient management aspects in radiotherapy. The RTTs act
therefore as a link between theory and practice, for example by being the ones’ who actual
delivers the “theoretical treatment plan” to the patient. Hence, RTTs must assess if the
treatment regime or treatment plan, which in theory is the best for the patient, indeed is
the best in real life.
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Accordingly, RTTs are in a unique position to contribute to value-based radiotherapy at the
local level. In this paper, their contribution is discussed through three overarching
mechanisms: (1) avoiding low-value care, (2) altering the benefit—risk balance of justified
services, and (3) increasing accessibility and efficiency. Finally, RTTs cross-cutting
contributions are discussed.

The following discussion is structured accordingly.

Discussion

Avoiding low-value care

Radiation therapists are uniquely placed as frontline professionals to engage with patients
(14, 15). They are the ones who actual meet the patient at the time of treatment, and are
therefore in an exclusive position to identify changes in clinical status and patient wellbeing
(16). Such changes can be identified through patient assessment. In a value-based
healthcare system it is most common to take the patient perspective while at the same time
it is the healthcare professionals who interpret what is of value to the patient (17). Still, it is
a tendency to focus on biomedical endpoints for assessing value. RTTs should, however,
approach and interact with patients holistically (18). For example, as there is growing
evidence that cancer treatment is overused in terminal palliative care, and the optimal level
of radiation therapy is undefined (19), an holistic approach might identify patients that may
not benefit from radiotherapy, due to deterioration in clinical status, treatment tolerance,
or patient preferences. In such situations, RTTs may contribute by raising concerns within
the multidisciplinary team, thereby supporting decisions to modify or discontinue
treatment. This “gatekeeping” role represents an important contribution to personal value,
as it helps ensure that treatment aligns with patient goals (6). However, this role is not
without challenges. Decisions to withhold or discontinue treatment remain complex and
ultimately rest with the physician. RTTs’ contributions may therefore depend on
organisational culture, communication pathways, and clearly defined professional roles.
Additionally, there is a risk that variability in RTT experience and training may influence
assessments of clinical appropriateness.

Altering the benefit-risk balance

A second major source of low-value care is services that are justified but delivered with
suboptimal quality. RTTs contribute to improving the benefit-risk balance by enhancing
both treatment effectiveness and safety.

One driver for low-value services, is the use of technology just because it is available, not
because it is necessary or adds value to the service (20). Efforts to enhance benefits might
therefore include optimizing the use of already existing technologies. This includes
participation in protocol development, quality assurance, and interdisciplinary discussions.
For example, the use of advanced imaging systems yield the possibility for daily 3D-imaging
for treatment verification and adaptive radiotherapy (ART). The increasing use of IGRT and
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ART makes RTTs essential in evaluating how these technologies should be used. RTTs must
therefore discuss the level of technology used, for example what are the pros and cons for
2D vs 3D imaging at the linac for specific patient groups, imaging frequencies and actions
based on imaging findings. Bujis and colleagues (21) describes how RTTs, together with
radiation oncologists and physicists, developed take action protocols to act on anatomical
changes seen on CBCT. Consequently, the protocol provided a better balance between
workload and efficiency in relation to appropriate response to anatomical changes identified
at the treatment unit.

Another way of enhancing benefits include patient-centred initiatives such as tailored
follow-up. Najeem and colleagues (22) implemented a follow-up regime by telephone, led
by RTTs. The study concluded that the regime was beneficial to identify patients in need for
additional care post-radiation treatment. However, RTTs contribution to such tasks are
rarely explicitly defined (23). Due to inconsistencies in education and training, RTTs might
lack advanced communication skills and understanding of patient psychology. This can be
achieved through continuing professional development (24) and survivorship specific
training (23). Such initiatives may improve personal value by addressing patient needs
beyond technical treatment delivery.

RTTs play also a crucial role in reducing risks. This includes ensuring accurate treatment
delivery and identifying anatomical variations during IGRT (25), and participating in incident
reporting. Incident reporting systems are designed to capture unsafe conditions, near
misses, risks, and incidents, and to learn from such events (26). Consequently, RTTs should
report incidence and near misses and contribute actively to learn from mistakes and to
change practice accordingly. These activities are central to technical value, as they directly
influence treatment quality and patient safety.

Increase accessibility

A third category related to low-value care is inefficiencies in service delivery, including
delays, underuse of effective treatments, or suboptimal utilisation of resources.
Consequently, technical value is related to system efficiency, ensuring that the allocated
resources are used in an optimal way (6). RTTs contribute to addressing these challenges
through workflow optimisation, implementation of new technologies and improving the use
of existing technologies.

New technologies might improve value (16) by replacing repetitive and time-consuming task
(15). Moreover, new technologies such as advanced imaging guiding and surface guiding
systems might change the workflow in which radiotherapy treatments are delivered (27).
Accordingly, RTTs can increase the value of radiotherapy services by contributing to
optimizing the workflow within their department. Optimization efforts might lead to
increased productivity, thus freeing time for more patients to be treated. For example, the
use of artificial intelligence and scripting might improve the treatment planning process and
could be a major contribution to the efficacy of radiotherapy departments. However,
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automated processes need human oversight, expertise and critical decision-making (28).
RTTs are ideally positioned to lead implementation and to use technologies safely (15) and
RTTs should therefore take a leading part in this work. Moreover, the implementation of
new technologies or changes in workflows must be evaluated so that increased productivity
does not compromise quality and safety. RTTs should therefore not only take part in the
implementation of technologies but most importantly, ensure that innovations are
evaluated and reassessed. The latter is vital for increasing the value of radiation therapy
services.

Cross-cutting contributions: research, innovation, and system-level impact.

Across all three domains, RTTs might contribute to value through engagement in research,
innovation, and quality improvement initiatives. Generating and implementing evidence is
essential for reducing low-value care and promoting effective practices.

While RTTs are well placed to participate in such activities, existing literature indicates that
research engagement remains limited (29). As one precondition for working evidence-based
is that available evidence exists, RTTs must conduct research within their own field. RTTs
should therefore contribute to the production of evidence by initiating and participating in
research together with the multidisciplinary team. RTTs must play a role in research and
ensure that treatments are planned and delivered in line with updated evidence and patient
preferences.

Many drivers of low-value care lie beyond individual professional practice, including
financial incentives, organisational structures, and cultural factors. As such, RTT
contributions must be understood within a wider system context. Achieving value-based
radiotherapy requires not only individual efforts but also supportive institutional
frameworks. Strengthening research capacity among RTTs could therefore enhance their
contribution to value-based radiotherapy.

Critical reflections

This paper addresses how RTTs might contribute to value-based radiotherapy. However,
there are several limitations to such generalization. For instance, there is no harmonization
of radiotherapy education across the European Union (30). The education level and roles of
radiation therapists varies (31), and lack of regulations and specific training might lead to
underdeveloped competencies (32). Moreover, underdeveloped competencies might
compromise patient care (32). Accordingly, education of RTTs should be more harmonized.

Moreover, there are many drivers for low-value care. Verker and colleagues (20) identified
series of system factors, knowledge factors, and social factors that yielded low-value
services. Key factors for low-value care utilization are the payment system, the
pharmaceutical and medical device industry, fear of malpractice litigation, biased evidence
and knowledge, medical education, and a “more is better” culture (20). Hence, there is a
need to change both the system and the culture towards a value-based approach. In an
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optimal value-based setting, participation of RTTs in improving the services will be both
natural and prioritized.

This discussion paper is based on a selection of literature. Literature might exist that could
support other viewpoints. Hence, there is a need for a more systematic literature review on
the topic. Further research should focus on RTTs role, and facilitators and barriers for
enhancing value of radiotherapy in the context of value-based healthcare.

Conclusion

RTTs are in a unique position to increase the value of radiotherapy services. However, many
barriers exist. There is a need for a value-based culture. Accordingly, leaders of radiotherapy
departments must acknowledge RTTs capacities to increase value of the services. This paper
provides examples where RTTs are key stakeholders for such efforts. Hence, RTTs should be
a natural part in increasing the value of radiotherapy services and bringing radiotherapy
forward.

References

1. Oliveira C, Barbosa B, Couto JG, Bravo |, Khine R, McNair H. Advanced practice roles
of therapeutic radiographers/radiation therapists: A systematic literature review.
Radiography (Lond). 2022;28(3):605—19.https://doi.org/10.1016/j.radi.2022.04.009

2. Mee T, Kirkby NF, Defourny NN, Kirkby KJ, Burnet NG. The use of radiotherapy,
surgery and chemotherapy in the curative treatment of cancer: results from the
FORTY (Favourable Outcomes from RadioTherapY) project. British Journal of
Radiology. 2023;96(1152).https://doi.org/10.1259/bjr.20230334

3. Hofmann B. Addressing the overuse-underuse paradox in healthcare. Medicine,
Health Care and Philosophy. 2025.

4, Braithwaite J, Glasziou P, Westbrook J. The three numbers you need to know about
healthcare: the 60-30-10 Challenge. BMC Medicine.
2020;18(1):102.https://doi.org/10.1186/s12916-020-01563-4

5. Porter ME. What Is Value in Health Care? New England Journal of Medicine.
2010;363(26):2477-81.https://doi.org/10.1056/nejmp1011024

6. Expert Panel on effective ways of investing in Health (EXPH). Defining value in "value-
based healthcare". Luxembourg: European Commission; 2019.

7. Sharma S, Guttmann D, Small DS, Rareshide CAL, Jones J, Patel MS, et al. Effect of
Introducing a Default Order in the Electronic Medical Record on Unnecessary Daily
Imaging During Palliative Radiotherapy for Adults With Cancer: A Stepped-Wedge
Cluster Randomized Clinical Trial. JAMA Oncology. 2019;5(8):1220—
2.https://doi.org/10.1001/jamaoncol.2019.1432

33


https://doi.org/10.1016/j.radi.2022.04.009
https://doi.org/10.1259/bjr.20230334
https://doi.org/10.1186/s12916-020-01563-4
https://doi.org/10.1056/nejmp1011024
https://doi.org/10.1001/jamaoncol.2019.1432

Value-based radiotherapy — A radiation therapist perspective

10.

11.

12.

13.

14.

15.

16.

17.

Martin CJ. Development of guidance on radiological protection aspects of imaging in
radiotherapy. Annals of the ICRP. 2023;52((1-2) Annex):264-9.

Martin CJ, Kron T, Vassileva J, Wood TJ, Joyce C, Ung NM, et al. An international
survey of imaging practices in radiotherapy. Phys Med. 2021;90:53—
65.https://doi.org/10.1016/j.ejmp.2021.09.004

Nabavizadeh N, Elliott DA, Chen Y, Kusano AS, Mitin T, Thomas CR, Jr., et al. Image
Guided Radiation Therapy (IGRT) Practice Patterns and IGRT's Impact on Workflow
and Treatment Planning: Results From a National Survey of American Society for
Radiation Oncology Members. Int J Radiat Oncol Biol Phys. 2016;94(4):850—
7.https://doi.org/10.1016/j.ijrobp.2015.09.035

Lievens Y, Borras J-M, Grau C, Aggarwal A. Value-based radiotherapy: A new chapter
of the ESTRO-HERO project. Radiotherapy and Oncology. 2021;160:236—
9.https://doi.org/10.1016/j.radonc.2021.05.007

Hofmann B. Internal barriers to efficiency: why disinvestments are so difficult.
Identifying and addressing internal barriers to disinvestment of health technologies.
Health Economics, Policy and Law. 2021;16(4):473—
88.d0i:10.1017/51744133121000037

Kamaruzaman HF, Grieve E, Wu O. Disinvestment in healthcare: a scoping review of
systematic reviews. International Journal of Technology Assessment in Health Care.
2022;38(1):e69.https://doi.org/10.1017/s0266462322000514

O'Neill A, Hughes C, McClure P, Rainey C, McLaughlin L, McFadden S. Patient
engagement with radiation therapists: Patient perspectives, challenges, and
opportunities. A systematic review. Radiography (Lond). 2023;29 Suppl 1:5128—-
$36.https://doi.org/10.1016/j.radi.2023.02.022

Leech M, Abdalgader A, Alexander S, Anderson N, Barbosa B, Callens D, et al. The
Radiation Therapist profession through the lens of new technology: A practice
development paper based on the ESTRO Radiation Therapist Workshops. Technical
Innovations & Patient Support in Radiation Oncology.
2024:30:100243.https://doi.org/10.1016/|.tipsro.2024.100243

Abuhaimed A, Martin CJ. Assessment of organ and size-specific effective doses from
cone beam CT (CBCT) in image-guided radiotherapy (IGRT) based on body mass index
(BMI). Radiation Physics and Chemistry.
2023;208:110889.https://doi.org/10.1016/j.radphyschem.2023.110889

Erichsen Andersson A, Baathe F, Wikstrom E, Nilsson K. Understanding value-based
healthcare — an interview study with project team members at a Swedish university
hospital. Journal of Hospital Administration.
2015;4(4).https://doi.org/10.5430/jha.v4n4p64

34


https://doi.org/10.1016/j.ejmp.2021.09.004
https://doi.org/10.1016/j.ijrobp.2015.09.035
https://doi.org/10.1016/j.radonc.2021.05.007
doi:10.1017/S1744133121000037
https://doi.org/10.1017/s0266462322000514
https://doi.org/10.1016/j.radi.2023.02.022
https://doi.org/10.1016/j.tipsro.2024.100243
https://doi.org/10.1016/j.radphyschem.2023.110889
https://doi.org/10.5430/jha.v4n4p64

Value-based radiotherapy — A radiation therapist perspective

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

IAEA. A Framework for the Education of Radiation Therapists. 2026.

Eckerlin DM, Rolke R, Appelmann I. Mitigation of Overtreatment in Terminal Cancer
Patients Through Palliative Care: A Systematic Review and Meta-Analysis.
2025.https://dx.doi.org/10.2139/ssrn.5352438

Verkerk EW, Van Dulmen SA, Born K, Gupta R, Westert GP, Kool RB. Key Factors that
Promote Low-Value Care: Views of Experts From the United States, Canada, and the
Netherlands. Int J Health Policy Manag.
2021.https://doi.org/10.34172/ijhpm.2021.53

Buijs M, Pos F, Frantzen-Steneker M, Rossi M, Remeijer P, Koetsveld F. Take Action
Protocol: A radiation therapist led approach to act on anatomical changes seen on
CBCT. Technical Innovations and Patient Support in Radiation Oncology. 2021;17:71-
7.https://doi.org/10.1016/].tipsro.2020.12.001

Najem F, Prosser S, Harris J, Beldham-Collins R, Cross S, West K. Radiation therapist-
led telephone follow-up: identifying patients who require post-treatment care.
Journal of Medical Radiation Sciences. 2021;68(4):389-95.
https://doi.org/10.1002/jmrs.521

Carmichael M-A, Paterson C, Agbejule A, Robins S, Chan RJ, Hart NH, et al. Role of the
radiation therapist in cancer survivorship care: An integrative systematic review.
Radiotherapy and Oncology.
2026;217:111413.https://doi.org/10.1016/j.radonc.2026.111413

McFadden DS, O Neil DA, Flood MT, Guille MS, Oliveira MC, Barbosa MB, et al.
Person centred Care in the Radiography curriculum — the patient's perception of
undergoing Radiotherapy. Journal of Medical Imaging and Radiation Sciences.
2022;53(4, Supplement 1):527.https://doi.org/10.1016/j.jmir.2022.10.091

Oliveira C, Barbosa B, Couto JG, Bravo |, Hughes C, McFadden S, et al. Advanced
practice roles amongst therapeutic radiographers/radiation therapists: A European
survey. Radiography. 2023;29(2):261-73.https://doi.org/10.1016/j.radi.2022.12.003

Zarei M, Gershan V, Holmberg O. Safety in radiation oncology (SAFRON): Learning
about incident causes and safety barriers in external beam radiotherapy. Physica
Medica. 2023;111:102618.https://doi.org/10.1016/j.ejmp.2023.102618

Freislederer P, Batista V, Ollers M, Buschmann M, Steiner E, Kugele M, et al. ESTRO-
ACROP guideline on surface guided radiation therapy. Radiother Oncol.
2022;173:188-96.https://doi.org/10.1016/j.radonc.2022.05.026

Callens D, Malone C, Carver A, Fiandra C, Gooding MJ, Korreman SS, et al. Is full-
automation in radiotherapy treatment planning ready for take off? Radiotherapy and
Oncology. 2024;201:110546.https://doi.org/10.1016/j.radonc.2024.110546

35


https://dx.doi.org/10.2139/ssrn.5352438
https://doi.org/10.34172/ijhpm.2021.53
https://doi.org/10.1016/j.tipsro.2020.12.001
https://doi.org/10.1002/jmrs.521
https://doi.org/10.1016/j.radonc.2026.111413
https://doi.org/10.1016/j.jmir.2022.10.091
https://doi.org/10.1016/j.radi.2022.12.003
https://doi.org/10.1016/j.ejmp.2023.102618
https://doi.org/10.1016/j.radonc.2022.05.026
https://doi.org/10.1016/j.radonc.2024.110546

Value-based radiotherapy — A radiation therapist perspective

29.

30.

31.

32.

Andersen ER. Engaged, but not actively involved: A narrative review and reflections
on radiographers’ engagement in research within the clinical setting. Radiography
Open. 2025;11(1):45-55.https://doi.org/10.7577/radopen.6194

Couto JG, McFadden S, McClure P, Bezzina P, Camilleri L, Hughes C. Evaluation of
radiotherapy education across the EU and the impact on graduates' competencies
working on the linear accelerator. Radiography (Lond). 2021;27(2):289—
303.https://doi.org/10.1016/j.radi.2020.08.010

Coffey M, Naseer A, Leech M. Exploring radiation therapist education and training.
Tech Innov Patient Support Radiat Oncol. 2022;24:59—
62.https://doi.org/10.1016/].tipsro.2022.09.006

Couto JG, McFadden S, McClure P, Bezzina P, Beardmore C, Hughes C. Competency
level in radiotherapy across EU educational programmes: A cross-case study
evaluating stakeholders' perceptions. Radiography (Lond). 2022;28(1):180—
6.https://doi.org/10.1016/j.radi.2021.10.015

36


https://doi.org/10.7577/radopen.6194
https://doi.org/10.1016/j.radi.2020.08.010
https://doi.org/10.1016/j.tipsro.2022.09.006
https://doi.org/10.1016/j.radi.2021.10.015

