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A B S T R A C T

Purpose: To identify potential gaps in geriatric radiation oncology (RO) education worldwide, as measured by
geriatric oncology (GO) content within postgraduate RO training program (TP) curricula across 8 focus countries.
Methods and materials: The need for improved education around GO is internationally recognized and is a key
strategic priority of the International Society of Geriatric Oncology (SIOG).
Two reviewers undertook a systematic scoping review from March to September 2023. Focus countries were
selected using predefined selection criteria based on national radiation therapy (RT) service provision, RT access
and post-graduate specialty training standards. This review is in accordance with evidence-based curriculum
design methodology and represents the initial phase i.e., problem identification and needs assessment.
Results: Overall RO TP and curriculum elements varied by jurisdiction. Common elements included length of
training, summative assessments and prerequisite requirements. Considerable variability exists across TPs
around identified learning outcomes, content, TP organization, training networks and accreditation.
Across 6 TPs, only 2 had any documented GO curriculum content. Of these, only one contained geriatric RO
content scoring moderate to high based on accepted quality benchmarks. Outside official RO TPs, there is
considerable GO online education content, including face to face courses, peer-reviewed articles, learning ma-
terials and resources relevant to RO postgraduate training worldwide. However accessibility to these learning
interventions may be region specific and content is not standardized.
Conclusions: As expected, this systematic scoping review has identified significant gaps in GO education within
RO TPs worldwide. These findings represent an essential step in the development of evidence-based recom-
mendations for updating standards for GO training within RO training programs and establishing a globally
accepted, standardized benchmarks for minimal geriatric RO education. In turn, this will ensure future radiation
oncologists are able to deliver a high standard of care to and improve outcomes for older people with cancer.

Introduction

As the global population ages, the incidence of cancer among older
adults is expected to continue to rise [1,2]. Managing cancer in older
adults represents a significant challenge as individual patient factors
including comorbid conditions, personal and family preferences, life
expectancy, age-related issues, frailty, and psychosocial well-being can
all influence decisionmaking around treatment strategies, prognosis and

quality of life [3–5]. While there is a paucity of robust clinical trial data
to inform optimal management of individual older cancer patients
[6–9], the integration of routine frailty screening, comprehensive geri-
atric assessment, and multidisciplinary collaborative efforts with geri-
atric specialists is recommended but remains uncommon [4,10–12].
Research indicates that older adults with cancer tend to experience
poorer outcomes compared to their younger counterparts, even after
accounting for existing health conditions [4,13,14]. Addressing the
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unique needs and disparities faced by older adults with cancer presents
is widely acknowledged to be a growing challenge in cancer care
worldwide.

Radiation therapy (RT) is an important treatment modality for older
adults with cancer. Recent advances in RT technology and treatment
delivery, including hypofractionated schedules and stereotactic ablative
body radiation therapy (SABR) have revolutionised the management of
many cancers occurring in older adults, providing a shorter, non-
invasive, well tolerated, potentially curative treatment approach
[15–18]. RT has the further potential advantage of avoiding the risks
and toxicity of surgery and/or chemotherapy for older adults.

There is increasing recognition that RO trainees must be equipped
with sufficient knowledge, skills and confidence around geriatric RO to
provide optimal care for older adults with cancer [19–22]. The need for
improved education around GO is internationally recognized and is a
key strategic priority of the International Society of Geriatric Oncology
[23]. Despite this, there are currently no existing recognized published
guidelines or consensus statements to guide national and regional or-
ganizations on the ideal geriatric oncology curricula components for RO
trainees. Studies performing targeted needs assessments of learners have
shown that RO trainees receive minimal training and experience in
geriatric oncology [20,24–26].

Numerous national and regional specialist RO TP currently exist
worldwide. These programs are typically delivered by overarching or-
ganizations and/or institutions based within various regions and juris-
dictions. It is noted that RO specialist training is overseen across
Australia, New Zealand and National University Hospital Centres in
Singapore by RANZCR, Faculty of Radiation Oncology. In the UK,
training via the RCR (Royal College of Radiologists) includes compre-
hensive training in both RO and the delivery of systemic therapy, called
Clinical Oncology (CO) and graduates of such programs are called

Clinical Oncologists. Other programs worldwide limit their scope to RO
and as such graduates are known as Radiation Oncologists.

There is a large degree of heterogeneity across these programs
relating to design, curriculum content, organization, oversight and
assessment [27]. Key components of RO TPs include: curriculum
framework and content; length of training and prerequisites; organiza-
tion; governance and accreditation; recruitment and selection of
trainees, training networks and trainee rotations; financial costs and
government funding; and assessment and evaluation of progress [27].

The application of proactive, evidence-based curriculum enquiry
within the field of RO education research is essential in maximising
benefit to patients undergoing RT [28,29]. A crucial methodological
stage in the curriculum design process in accordance with the initial
phase of Kern’s six-step medical education curriculum design frame-
work is “problem identification and needs assessment”, in which gaps or
deficiencies in existing educational programs are systematically identi-
fied and addressed [30]. Several previous studies have already under-
taken a learning needs assessment of the target audience, demonstrating
that RO and CO trainees receive little to no formal training in caring for
older adults [20,24–26]. This study therefore represents a fundamental
step towards setting a globally accepted, standardized benchmark for
geriatric RO education to ensure future ROs and COs are able deliver a
high standard of care and improve outcomes for older people with
cancer.

Aim: To map the current state and identify potential gaps in post-
graduate geriatric RO education worldwide, as measured by GO content
within RO TP curricula across 8 predefined focus countries.

Methods: A systematic scoping review of the available literature was
performed to identify existing GO educational content within RO TPs
across 8 predefined focus countries. The online Google search identifi-
cation, screening and eligibility were conducted by two reviewers and

Fig. 1. PRISMA flow chart of google search results.
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reported as per the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)
checklist, as outlined in Fig. 1 [31,32]. Inclusion and exclusion criteria
applied were according the PICo model (Population, Intervention,
Context) and is outlined in (Table 1) [33]. Low Risk Ethics approval was
provided by the XXX Human Research Ethics Committee (ETHXX-
XXXX).

Inclusion and exclusion criteria

The inclusion criteria for selection of focus countries were: 1. Na-
tional access to RT services; 2. An ageing population hence a rising
cancer incidence based on World Health Organization data; 3. The
presence of an endorsed peak body or organization fully or partially
responsible for delivering RO or CO training; 4. An RO/CO training
program underpinned by a recognized competency-based curriculum
framework; and 5. Relevant educational and training documents avail-
able entirely or partly in English and published since 2017 [27,34]. The
countries that met criteria were Australia, Canada, Ireland, New Zea-
land, Singapore, South Africa, United Kingdom (UK) and United States
of America (USA), Canada, United Kingdom (UK), Ireland, Australia,
New Zealand, Singapore and South Africa.

Eligible documents included curriculum documents, peer-reviewed
publications relating to program structure and delivery, non-peer
reviewed reports about TPs and curricula, policies and standards, sur-
veys and needs assessments of learners and teachers, expert opinion
pieces, editorials and other current GO continuing professional devel-
opment (CPD) education resources and offerings relevant to RO and CO
trainees.

Content containing no actual information about current RO TP
curricula were excluded. GO content specifically designed for other
HCPs and content from non-recognized sponsored and/or commercial
education providers were excluded.

Search strategy

A systematic web search using Google using predefined search terms
was performed. Search terms used in combination included “radiation

oncology” (and “clinical oncology” for relevant countries), “geriatric
oncology, “cancer older adults”, “cancer in elderly”, “post-graduate
training”, “specialist training”, “board certification”, “training
program”.

These terms were coupled with the formal name (both acronym and
expanded form) of the peak recognized RO training body for each focus
country. This included the Royal Australian and New Zealand College of
Radiologists Faculty of Radiation Oncology (RANZCR FRO), United
Kingdom Royal College of Radiologists (UK RCR), Royal College of
Surgeons in Ireland (RCSI) Ireland Faculty of Radiologists and Radiation
Oncologists Ireland (FoR), Royal College of Physicians and Surgeons of
Canada (RCPSC), Canadian Association of Radiation Oncology (CARO),
College of Radiation Oncologists, College of Medicine South Africa (CRO
CMSA), American Board of Radiology (ABR) and Accreditation Council
for Graduate Medical Education (ACGME) in the USA.

Hand searching through retrieved documents and individual orga-
nizations’ websites identified additional sources for review. Specifically,
the data extracted included descriptions or identification of GO educa-
tion that is (or is not) currently incorporated into any element of
training. Details of curricula content, including volume, learning do-
mains, accessibility, nomenclature and quality were recorded, and
quality of content assessed against evidence-based geriatric RO educa-
tion global consensus benchmarks [21].Reviewers examined search re-
sults to assess for validity and relevance before selecting for inclusion or
exclusion. Cross peer review of search results was undertaken to ensure
consistency in the application of these criteria.

Data extraction

All elements relating to the TPs of these countries were extracted into
a pre-definedMSWord data extraction tool, which captured information
across seven key areas, as developed by Turner et al [27].

The MS Word template also captured the specifics of Google search
itself (date, search terms used, document category, number of results
included) and information regarding any description or identification of
GO education and training that is currently incorporated into the TP.
Details of the GO curricula content identified were recorded, including
volume of content, quality (i.e. domains captured of geriatric RO content
as per the published Morris et al Delphi study), visibility and accessi-
bility (number of clicks or downloads required to access documents) and
nomenclature (use of terms “elderly”, “older”, “geriatric”) [21].

Results

A total number of 2129 search items were screened, with 236 doc-
uments identified for inclusion, outlined in Fig. 1. Search item numbers
and types associated with each country and TP are outlined in Table 2.

Key elements of focus country TPs

Overall, 66 official TP curricula documents and 61 policies and re-
sources about key TP elements from all focus countries were identified.
Information reviewed in these items regarding key TP elements dem-
onstrates significant variation across jurisdictions. In terms of curricu-
lum framework and content, identified learning outcomes (LO) differed
greatly in terms of number, scope and content across TPs. All TP had
evidence of curricula content being reviewed within the last 5 years.
Considerable variability exists across TP organization, training networks
and accreditation. Length of training commonly ranged from a mini-
mum of 4–5 years. All TPs, except in the USA, stipulate prerequisite
requirements to gain entry into specialist training with a compulsory
period of post-graduate, pre-specialty general medical clinical experi-
ence. All TPs include exam-based “barrier” evaluation of progress at
various stipulated time points, in both written and oral format. All TPs
require an “exit exam” in the later stages of training to achieve full
certification to practice independently as a RO or CO. Multiple other

Table 1
Inclusion and exclusion criteria used for screening items.

Inclusion Exclusion

Population Content relevant to RO and CO TP
and trainees in focus countries
Written in English

GO content specifically designed
for other HCPs
Content from outside focus
countries
Not available in English

Concept RO TP Curriculum Elements
RO TP GO curricula content
GO learning materials and
resources

Non GO or RO education and
training related content

Context RO TP Curriculum documents
Peer-reviewed publications
relating to TP structure and
delivery
Non-peer reviewed reports about
TPs and curricula
TP Policies and standards
Surveys and learner/teacher needs
assessments
Expert opinion pieces and
editorials
Quantitative or qualitative
research relating geriatric RO
education
Current GO education offerings
(face to face courses, peer-
reviewed articles, learning
materials and resources)

Content from non-recognised
sponsored and/or commercial
education providers

Content not meeting validity or
relevance criteria
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assessment tools are variably listed by TPs, including Work-Based As-
sessments (WBAs), such as Case Based Discussions (CBD), Mini-Clinical
Evaluation Exercises (Mini-CEX), Multi-Source Feedback (MSF), Direct
Observation of Clinical Skills (DOPS), plus clinical supervisor reviews
and trainee learning portfolios.

GO curricula content

Across all focus countries, only three TPs had any documented GO
content, as outlined in Table 3 [35–37]. Of these, one TP references the
“elderly” as a curriculum driver but contains no further specific GO
learning outcomes or curricula content [38]. Two other TPs have pub-
lished GO focussed learning outcomes, with the most common domain
of the learning outcomes being frailty [35,36]. Only one TP’s GO content
scored moderate to high based on accepted quality, volume and domain
benchmarks [21,36]. No TP identified a lower age cut off for the
defining “geriatric” patient populations. All published TP GO content
was easily accessible and able to be located within two clicks from the
TP main navigation page.

Other GO learning resources

Outside official RO TPs, there is considerable GO online CPD edu-
cation content relevant to RO trainees, including face-to-face courses,
peer-reviewed articles, learning materials and resources relevant to RO
postgraduate training worldwide. The highest quality content in terms
of RO learning outcome benchmarks [21] was published by peak RO or
GO organizations, the most visible and frequent being SIOG, the Clinical
Oncology Society of Australia (COSA) and American Society of Clinical

Oncology (ASCO) [39–41]. However, accessibility to these learning in-
terventions may be region specific; content is not standardized and not
tailored specifically to RO trainees. No official TP documents list or
recommend these resources to their in-country trainees. Most content
was free to access, however membership or subscription fees is required
to access some “member only” content for various organizations or ac-
ademic publications. The SIOG Advanced GO course lists a fee to attend.
Several peer reviewed geriatric RO articles had consistent visibility
across all jurisdictions [21,42,43]. One item contained information
about a GO fellowship in Canada available to RO trainees.

Discussion

To our knowledge, this systematic scoping review is the first to
successfully examine and identity the extent, range and nature of geri-
atric RO curricula content across TPs worldwide. It confirms that sig-
nificant education gaps around geriatric RO exist and provides a
comprehensive stocktake of current approaches to geriatric RO post-
graduate education globally. Robust evidence-based research methods
have been applied, consistent with PRISMA-ScR, PICO reporting and
Kern’s 6 Step research methodology for medical education curriculum
development [30,31,33].

This scoping review sits within a broader body of research around
postgraduate geriatric RO being conducted by this investigator group.
Previously published studies have successfully identified RO and CO
self-reported learner needs and established evidence-based interna-
tionally applicable geriatric RO learning outcomes [21,24]. The results
of this study demonstrating existing education gaps will be used to
inform the next phase of investigation by this group, in which an

Table 2
Search item type by country and TP organisation.

Country & TP Organisation Official TP
curriculum
documents

Non-peer reviewed
articles about TP

Policies, information
resources about TP key
elements

Peer reviewed
articles regarding
TP

Geriatric RO courses,
learning materials,
articles

Australia, New Zealand & Singapore
Royal Australian College of Radiologists,
Faculty of RO (RANZCR FRO)

6 1 5 5 5

United Kingdom
Royal College of Radiologists (RCR)

14 4 13 1 25

United States of America
American Board of Radiology (ABR)
Accreditation Council for Graduate Medical
Education (ACGME)

6 4 18 2 24

Canada
Royal College of Physicians and Surgeons of
Canada (RCPSC)

2 0 9 5 9

South Africa
College of RO, College of Medicine South
Africa (CRO, CMSA)

19 1 14 5 5

Republic of Ireland
Faculty of Radiologists and Radiation
Oncologists, Royal College of Surgeons in
Ireland (FoR, RCSI)

19 1 2 10 2

Table 3
GO curricula content across TP.

Organisation Volume & Nature of Curricula
Content

Quality of Learning
Outcomes*

Usability (# of
clicks)

Nomen-clature / Key
Terms

Geriatric Age Cut Off
Identified (Y/N)

FoR, RCIS
(Ireland)

• 2 LO regarding concepts around
frailty

Low-Mod 2 “Frailty” N

RANZCR
(Australia, New Zealand,
Singapore)

• 10 LO regarding various key GO
concepts

Mod- High 2 “Older Person /
people with cancer”

N

RCR(United Kingdom) • Reference to “Elderly” as a
curriculum driver
No GO specific LO in

curriculum

Low N/A “Elderly” N

*as per published geriatric RO learning outcome consensus benchmarks [21].
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environment scan via semi-structured interviews with key RO education
experts worldwide will be conducted. (UTS Ethics XXX). This will seek to
identify barriers and facilitators to the provision of geriatric RO training.

Strengths and limitations

A strength of this study is the application of rigorous evidence-based
curriculum enquiry, which is increasingly being recognized as critical to
maintaining education quality and standards in the specialty of RO
worldwide [28,29,44–47]. This approach is particularly relevant to the
evolution of geriatric RO focussed curricula, which in the context of
exponentially rising numbers of older adults with cancer, must evolve in
parallel with the already considerable technical and research in-
novations within the field of RO. Proactive geriatric RO curricula
designed utilising robust methodology has numerous potential benefits
for all stakeholders. It will ensure RO trainees are provided positive
learning experiences and environments, in which they gain appropriate
“fit for purpose” skills, knowledge and attitudes around geriatric RO
[28,29,48,49]. Evidence suggests this can in turn translate into
improved clinical performance and patient care [28,49]. Methodically
sound curriculum enquiry also has the potential “to advance the field”
by facilitating connections within and across disciplines [50]. This is
particularly relevant to geriatric RO in fostering the much needed
interdisciplinary faculty development across geriatric medicine and
other oncology specialties and optimising multi-disciplinary teamwork
in caring for older adults in the clinical setting [19,51].

A potential limitation of this study is that the scoping review was
restricted to 8 focus countries. Notably, all are predominantly English
speaking and upper middle- or high- income countries. Therefore, this
study may not have captured important information relating to geriatric
RO education and training from other regions of the world. However,
the justification in applying selection criteria to identify the key focus
countries was to snapshot jurisdictions representing the highest current
standards, in terms of RT service provision and post-graduate speciality
training delivery. It is also reasonable to assume that given the signifi-
cant lack of resources that exist for the education and training of RO
professionals in many LMICs, any education gaps occurring in the 8
focus countries are almost certainly to exist in these resource challenged
environments as well. Given RO is a relatively small specialty with a
highly interactive international community, the global approach taken
by this study offers potential efficiencies and improved standardisation
in producing and disseminating the final results across numerous juris-
dictions, which then may be adapted as needed to suit local learning
environments [27].

We acknowledge that the online content reviewed may not be up to
date or reflective of current practices within each TP jurisdiction and
there may well be more geriatric RO focussed education occurring
formally and informally at the point of care (e.g. action learning or ac-
ademic detailing). Further, other GO resources and learning materials
potentially may exist and be in use but not be available online, or may be
contained behind paywalls or accessible to members only and hence not
publically available. Thus the existence and availability other poten-
tially unidentified geriatric RO learning content and opportunities in
each TP jurisdiction will be intentionally explored and defined in the
upcoming environment scan.

Conclusion

This systematic scoping review has identified significant gaps in GO
education within RO TPs worldwide despite the need for education
around GO being a key strategic priority of SIOG. These findings
represent an essential first step in the development of evidence-based
recommendations for updating standards for GO training within RO
training programs and establishing a globally accepted, standardized
benchmarks for minimal geriatric RO education. In turn, this will ensure
future radiation oncologists are able deliver a high standard of care and

improve outcomes for older people with cancer.
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