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Abstract With the increasing incidence of cancer and related
survival, junior doctors are more commonly involved the
management of oncology patients. A comprehensive oncolo-
gy curriculum has been developed and adopted across medi-
cal schools in Australia. However, it was not designed to
inform how medical students should be taught, and whether
curriculum content translates to knowledge and competency
can depend on its implementation. We have conducted a liter-
ature review of PubMed, Embase and Cochrane databases to
identify and summarise the evidence for novel approaches to
delivering the undergraduate oncology curriculum. Numerous
effective approaches have been developed across areas of pre-
vention, clinical examination through simulation, the multi-
disciplinary team, psycho-oncology, palliative care and even
research. There is growing focus on a holistic and multidisci-
plinary approach to cancer education although direct clinical
exposure and interactions with cancer patients is still crucial.
Medical schools may also have an under-recognised role in
promoting positive health behaviour if their graduates are to
convey these preventative measures to their patients.
Application of such methods relies upon clinicians and

medical educators to consider the practicability and relevance
of specific implementation in their local context.
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Introduction

Over the past decade, there have been significant improve-
ments in the quality of life and overall survival of cancer
patients. This can be attributed to various factors including
increased understanding of cancer biology, advancements in
cancer treatment and implementation of effective preventative
measures such as screening programmes and vaccine devel-
opment. Despite advances in the field, oncology education
traditionally has not adequately prepared junior doctors in
appropriately managing oncology patients. A survey of newly
qualified doctors in the UK found that only 15 % felt they had
adequate knowledge about chemotherapy and radiotherapy
and only one in ten doctors felt prepared to manage oncolog-
ical emergencies [1]. Similar findings are reflected in a survey
of interns across Australia and New Zealand, in which two
thirds of participants did not know the prognosis of various
cancers and up to one third felt they could not competently
identify a melanoma [2]. Interns described reduced exposure
to cancer patients compared to those who trained a decade
earlier, and many perceived the quality of training in areas
such as incurable cancers and palliative care as poor [2].
This sense of inadequate training experienced could be attrib-
uted to the previous lack of a dedicated oncology curriculum,
variable teaching practices during clinical placements and lim-
ited exposure to palliative care education [3].
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In view of the lack of uniformity, the Oncology Education
Committee (OEC) of the Cancer Council Australia published
a comprehensive curriculum covering all aspects of oncology
in 1999 with subsequent revision in 2007 [4]. The curriculum
was developed with the aim of providing ‘a template for im-
proved medical student cancer education’. However, it was
not designed to prescribe how these objectives should be ful-
filled and instead encourages medical schools to adapt the
implementation of the curriculum according to local condi-
tions [5]. Nevertheless, whether the curriculum content trans-
lates to knowledge and competency can depend on its
implementation.

Approaches to teaching oncology have progressed signifi-
cantly in the recent years. As such, we conducted a review of
current literature to identify and summarise the evidence for
novel approaches to delivering the undergraduate oncology
curriculum.

Literature Search and Information Sources

We conducted a literature search using MeSH terms through
PubMed, MEDLINE, Embase and Cochrane library data-
bases. MeSH terms used were ‘undergraduate medical educa-
tion’, ‘medical students’, ‘clinical oncology’ and ‘medical on-
cology’. Titles and abstracts found through the searches were
screened for relevance, and a further search through bibliog-
raphies of included studies was undertaken.

Evidence-Based Approach to Oncology Education

The search identified current evidence for how certain subject
areas in oncology can be effectively taught within medical
schools. Consistent with the OEC curriculum, we broadly
discuss areas of study with novel approaches to teaching.
These topics are prevention, clinical examination, multidisci-
plinary team, psycho-oncology and palliative care.
Furthermore, we discuss the increasing role of research within
the undergraduate medical school curriculum as a vital form
of education.

Prevention

Preventative measures are fundamental in the fight against
cancer. In 2010, about one third of all cancers diagnosed in
Australia (37,000 of 117,000) were attributable to 13 risk fac-
tors, of which 90 % of preventable cancers were associated
with smoking, UV radiation, body weight, poor appetite and
alcohol consumption [6]. Beyond traditional didactic teach-
ing, gaining experience in counselling patients on preventative
measures through practice has been a key predictor of future
performance in counselling [7]. This is reaffirmed by studies
suggesting students with greater clinical exposure have

increased perceived competency in prevention counselling
[8]. Furthermore, experience positively affects confidence, a
factor shown to be important particularly when counselling
patients about breast cancer screening and tobacco [9].
While students describe the best avenue of learning being
clinical exposure, particularly when following a senior clini-
cian [10], confidence can be increased by developing aware-
ness and knowledge through watching recorded interactions
of counselling and role-playing with peer feedback [11].
Similar teaching methods can be applied when addressing
other risk factors such as excessive sun exposure, poor dietary
habits and lack of exercise. Medical schools also have an
under-recognised role in encouraging positive health behav-
iour amongst their students. Studies in Australian and over-
seas medical students have found that those attending medical
schools which promote healthy behaviour were more likely to
counsel future patients about similar preventative measures
[12, 13]. Furthermore, physicians describe greater confidence
in counselling on exercise when they personally exercised in
their daily lives, and when they disclose these healthy behav-
iours, patients also perceive their physician as more credible
and are more motivated in adopting similar health behaviours
[14, 15]. Thus, medical schools play an essential role in early
promotion of positive health behaviour which can affect both
their students and in the long term, even respective patients.

Clinical Examination Through Simulation

Acquiring proficient clinical skills are the key to producing
capable clinicians. How these are acquired depend on the na-
ture of the skill itself. In relation to oncology, the ability to
conduct a thorough and systematic physical examination that
enables the detection of lumps, masses or other abnormalities
is essential. The use of silicone breast models for medical
education have been particularly useful in teaching students
these practical skills, and a dynamic model with varying lump
characteristics may further improve clinical acumen [16–18].
The clinical breast examination taught in the context of a
focused workshop that includes mammogram and ultrasound
interpretation and workup of breast lumps found students de-
veloped higher confidence in breast examination than those
taught in the traditional settings of an outpatient clinic [19].
Prostate models [20] and testicular models [21] have also
proved effective in improving digital rectal examination tech-
nique including prostate size measurement and testicular ex-
amination, respectively. Given that breast examination skills
often diminishes as students’ progress through medical
school, such examination models should be implemented
throughout multiple years of medical school for regular prac-
tice [20, 22]. Practice, however, should be supplemented with
real person interactions where possible, with demonstrated
effectiveness in learning the urogenital, rectal, gynaecological
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and breast examination in simulated patients [23, 24]. These
clinical skills form the basic competencies of medical stu-
dents, and such teaching methods provide a foundation for
continued practice as junior doctors.

Multidisciplinary Team

The role of a multidisciplinary team (MDT) in the manage-
ment of patients with cancer is well-established although how
to teach this approach to medical students is less clear [25].
The primary objective of a MDT is to focus on a patient-
centred approach and enable clinicians to understand and
manage the patient in a more holistic manner. This is achieved
through consolidating a plan with recommendations from
each relevant discipline and improving communication within
the treating teams. Yet, the focus on basic science, particularly
during the pre-clinical term, may unintentionally mislead
medical students solely towards the management of a disease
rather than a patient-centred approach [26]. Role-playing ac-
tivities is one approach which appears effective in
emphasising the MDT and involves assigning students to the
role of a patient or member of a treating team involved in the
patient’s care [27]. In the context of breast cancer, for exam-
ple, various specialist roles within the MDT will include the
medical oncologist, surgeons and radiation oncologist.
Additionally, other non-cancer-related issues such as concur-
rent comorbidities, cardiovascular risk factors and general
health habits may need to be addressed, thus requiring further
input from other disciplines [28]. Such role-playing activities
enable students to be part of the decision-making process from
various aspects of patient care, although it is important that
adequate discussion and realistic scenarios are developed as a
lack of realism can be viewed as unhelpful [29]. Other ap-
proaches to teaching a multidisciplinary approach include
panel discussions involving various disciplines and using in-
teractive board games where students determine which speci-
ality clinic (surgical, medical, radiation oncology) is relevant
at various time points for patient cases [30]. The role of the
MDT is crucial in providing the best possible care to oncology
patients and this collaborative approach should be reinforced
and promoted throughout medical school.

Psycho-oncology

Psycho-oncology recognises the patient’s psychosocial envi-
ronment and forms a crucial aspect of the patient-centred ap-
proach to cancer management. Anxiety and depression are
common in oncology patients irrespective of cancer stage or
treatment and have a negative impact on quality of life and
prognosis [31–33]. Yet, studies of medical students have
shown empathy scores of students in the pre-clinical years

were higher than in the clinical years [34–37], and this may
further decline following graduation and with increasing years
of experience [34, 35, 38]. Reasons for this decline in empathy
included burnout, family factors, short patient follow-up and
type of medical specialty enrolled in. A programme involving
a range of activities from role-playing with guided discussions
to communication skills training with an experienced counsel-
lor appears beneficial in refining the ability of students to
respond to the psychological and social impact of cancer on
patients [39]. Furthermore, providing opportunities for stu-
dents to follow a cancer patient through their care and encour-
aging rotations in oncology and palliative care will increase
exposure to patients and their families, providing insight into
multidisciplinary cancer care [40–42]. It also enables students
to observe clinicians as potential role models and ideally, shift
any preconceived misconceptions. Follow-up questionnaires
regarding changing attitudes will help assess the efficacy of
such a programme and can also help students who underwent
emotional distress to reflect on their experiences [40, 43]. The
ability to convey bad news to patients is crucial in oncology
and multiple encounters with standardised patients, preferably
videotaped to allow subsequent self-assessment, and small
group discussionwith feedback have been effective in enhanc-
ing student confidence and ability [44–46]. This is particularly
important in the context of disease progression where the tran-
sition to palliative care and end-of-life discussions may be
necessary.

Palliative Care

End-of-life discussions can often be challenging and medical
students consistently describe low confidence in managing
palliative care needs and discussing death with a dying patient
[2, 47]. Since the federal government initiated a formalised
end-of-life-care (EOLC) curriculum, palliative care teaching
is becoming increasingly uniform across Australia [48].
However, adequate exposure to patients and their families
through inpatient services and home hospice care as well as
bedside teaching is needed to build student knowledge and
confidence [49, 50]. Such learning can be reinforced through
a component of reflective practice which enables students to
consider how the rotation has shaped them and informs as-
pects of the informal curriculum. This refers to qualities which
are not necessarily taught in a formalised setting and include
empathy, communication, collaborative decision-making and
professionalism. Additionally, a short introductory clinical on-
cology course focused on a holistic approach during the pre-
clinical term ofmedical school can further develop confidence
for EOLC discussions and relevant ethical issues [51].
Consistent with evidence advocating teaching the MDT, there
may be a role of interdisciplinary learning in palliative care,
where students from disciplines such as medicine, clinical
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nutrition, nursing, occupational therapy, pharmacy and social
work gather, discuss and collaborate in a single learning envi-
ronment [52].

Research

As Australian medical schools move towards graduate
medical degree programmes, there is a greater emphasis
on developing research skills. This usually involves an
allocated period of time (e.g. 6 months to 1 year) to
undertake a research project within a field of interest,
often occurring towards the final year of medical
school. Such a shift opens new opportunities for learn-
ing, where students are intended to ascertain detailed
knowledge in their research area, critically appraise the
relevant evidence and hopefully offer new insights into
the field. Oncology is well-placed to engage students in
not only developing research capabilities but also to
refine their knowledge and understanding of cancer, par-
ticularly in expanding areas such as immunotherapy and
cancer genomics [53]. Given the integration of research
as a key component of medical degrees, students should
be encouraged to consider the opportunity as an avenue
of detailed learning within a field in addition to acquir-
ing research skills.

Conclusion

Novel approaches to implementing an oncology curriculum
have arisen in the current literature. The application of such
approaches relies upon individual medical schools and clini-
cians to consider the practicability and relevance of specific
implementation in their local context. Overall, the trend in
new approaches to teaching oncology focuses on a holistic,
patient-centred approach with multidisciplinary involvement,
although clinical exposure with relevant bedside teaching is
still very much necessary. Yet, the desire to learn and acquire
skills relevant to the oncology discipline still rests upon each
individual student and the notion of lifelong learning will ul-
timately produce capable clinicians regardless of one’s field of
specialty.
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