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Abstract

The ESO-ESSO-ESTRO Multidisciplinary Course in Oncology is intended to fill the gap of the undergraduate fragmented
oncology education, to provide insight into all theoretical and practical aspects of oncology, and to encourage future professional
choices towards an oncology discipline. Students are exposed to (a) preclinical cancer topics; (b) natural history of the disease; (c)
laboratory diagnostic tests; (d) medical, radiation, surgical, and palliative treatment; and (e) direct or through multidisciplinary
patients’ approach. Students are obliged to attend (i) all theoretical lectures, (ii) clinical case presentations, (iii) laboratories and
ward visits, and (iv) to prepare and present a specific project under supervision. Participation is limited to 24 medical students
who are selected through a competitive application process. Between 2016 and 2019, 96 students from 29 countries have
attended. Data analysis derived from a given questionnaire demonstrates that most of the participants have declared that (1) they
have achieved their expectations and objectives, (2) they have highly rated both clinical and non-clinical teaching oncological
topics, and (3) they have been stimulated in developing a professional career in the field of oncology.
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Introduction

Although worldwide mortality of cancer remains high, oncol-
ogy education is generally not well represented in medical
schools’ curricula. Undergraduate teaching about cancer is
often fragmented, and students are less confident in their
knowledge, especially in cancer therapeutic management.
There is strong evidence that students are not receiving ade-
quate clinical rotation in oncology and have disproportionate-
ly fewer oncology didactics [1-8]. In developing countries, it
has also been shown that students are a long way from
reaching the standards of knowledge and skills required in
cancer medicine [9—13]. There is no doubt that there is a
pressing universal need to reform faculties’ oncology
programs to increase oncology awareness among medi-
cal students.

During the last 20-25 years and to fill this defect, several
European Universities or scientific bodies/societies have
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and loannina University in Greece were the first medical fac-
ulties that organized such courses [4, 14—17]. Subsequently,
several oncological scientific organizations such as the
Federation of European Cancer Societies (FECS), in 2007
transformed into the European Cancer Organization
(ECCO), and the European School of Oncology (ESO) and
the individual oncology societies, such as the European
Society for Medical Oncology (ESMO), the European
Society of Surgical Oncology (ESSO), and the European
Society for Radiotherapy and Oncology (ESTRO), have pro-
vided cancer education to medical students [16—19].

The main purposes of these endeavors were to make the
students familiar with (a) basic cancer knowledge, (b) cancer
clinical presentations, (c) diagnostic approaches, (d) therapeu-
tic management, and (e) value of inter- and multidisciplinary
teamwork. Most of these courses have proven highly success-
ful as reflected by the positive evaluation feedback received
by the students. Courses have been rated with high scores
regarding the event organization, the program composition,
and the faculty teaching.

In this paper, we present the final data derived from the four
multidisciplinary elective courses in oncology for medical
students organized by ESO-ESSO-ESTRO.

Material and Methods
Goal and Design of the Course

The ESO-ESSO-ESTRO multidisciplinary course in oncolo-
gy for medical students is a 2-week course intended to provide
insight into all aspects of oncology with both theoretical and
practical sessions and is a continuation of a concept that was
originally set-up by four universities ((i) Antwerp University,
Edegem, Belgium; (ii) Umea University, Umea, Sweden; (iii)
Poznan University, Poznan, Poland; and (iv) Berlin Charite
University, Berlin, Germany) within the framework of a
SOCRATES/ERASMUS program within the European
Union (EU).

The course includes plenary sessions, case study presenta-
tions, daily special visits to various oncology departments,
and group course projects that must be finalized and presented
at the end of the course. Attention is given to the history of
oncology, basic cancer research, epidemiology, prevention
and screening, diagnostics, treatment principles, and therapeu-
tic approaches in the frequently occurring tumor types.
Besides, communication skills, alternative and complementa-
ry medicine, survivorship, and palliative care are brought into
the discussion.

This 2-week event is offered to students who have com-
pleted their fourth year of studies, and participation is limited
to 24 students selected through a competitive application pro-
cess. The official language is English (students should be
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fluent in English). Here, it should be addressed that medical
education in most European medical schools is officially pro-
vided in the local native language, except in those offering an
English educational program, or in those that are exclusively
English-spoken private universities. All students are required
to stay until the end of the course.

Regarding the students selection criteria, all candidates
should submit to ESO office: (i) an application form, (ii) a
curriculum vitae, (iii) a letter of recommendation from an
academic professor, (iv) a letter of intent written by the student
explaining his/her reasons for wishing to attend the course as
well as his/her expectations, and (v) the level of knowledge of
English language.

Learning Outcomes

By the end of the course, participants should have (a) a com-
prehensive understanding of all aspects of oncology, (b) an
understanding of the complexity and importance of the mul-
tidisciplinary approach to cancer treatment, and (c) be able to
prepare a presentation in a combined effort with three other
students and under the guidance of one of the teachers on a
specific project to which they were appointed at the beginning
of the course. This presentation is presented to the plenary
audience and can be considered a training on how to prepare
and present a scientific paper in a scientific meeting in the
future.

Educational Methods

The course lasts ten working days and covers all aspects of
oncology and includes the following: (a) theoretical plenary
sessions of maximum 2 h, (b) multidisciplinary case presen-
tations, (c) daily 2-h practical sessions in small groups (labs,
ward visits, etc.), (d) preparation in small working groups of a
presentation on a specific topic under the supervision of a
teacher, and (e) project presentations delivered by the students
on the last day. Faculty consists of distinguished academic
members from European universities and/or European cancer
centers.

Evaluation of Results

The evaluation of the course was performed (a) by answering
a questionnaire consisting of 10 questions, which is related to
the organization and the outcome of the event, and (b) by
assessing the quality of teaching of each faculty member.
The scoring system ranged from 0 to 10. The course chairs
did take into account the evaluation from the preceding edition
when organizing subsequent editions. It should be empha-
sized that the teaching evaluation data for the year 2016 are
not available since it was not scheduled to provide students
with the relevant form.
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Social Activities

Three social activities were organized during the 2-week pro-
gram: (i) a welcome reception organized by the host institute
on the first day, (ii) a visit to the host city during the course,
and (iii) a farewell reception at the end of the course.

Venues and Dates

The venues and the dates for the four courses were as follows:
(1) Aug 24-Sept 4, 2016, in Poznan, (ii) Aug 28—Sept &, 2017,
in Antwerp, (iii) Aug 26—Sept 7, 2018, in Poznan; and (iv)
Aug 26-Sept 6, 2019, in Turin.

Results
Demographics

In total, 399 applications were received from all over the
world and 96 (24%) students were accepted, 24 for each
course. Sixty-five percent were from Europe, 13% from
Baltic and Eurasia countries, 12% from Middle East countries,
6% from Latin America, 3% from the USA, and 1% from
China. The mean age was 23.5 years (range 21-30 years),
58% were women and 42% men. Most students (70%)
belonged to the fourth year of medical studies (Table 1).

Results of the Questionnaire

Most questions for all four courses scored highly with mean
values ranging from 7.8 to 9.0. Almost all students were sat-
isfied in achieving their expectations and their objectives in
both theoretical and practical knowledge. They also felt that
the course helped them in choosing oncology for their future
professional career. In addition, course organization and logis-
tical arrangements were highly appreciated by the participants,
as mirrored by the scoring. A small non-significant scoring
decline was noticed in the 2018 event, especially on the struc-
ture of the course and on the allowed time for discussion and
questions (6.1-6.6) (Table 2).

Teaching Evaluation

A short-term evaluation of alumni by completing a question-
naire was done at the end each event; however, no long-term
follow-up was performed. The teaching evaluation data of
2017, 2018, and 2019 courses were divided into clinical and
non-clinical topics. The clinical topics include the natural his-
tory, presentation, diagnosis, and treatment of the disease,
while the non-clinical topics consist of a variety of lectures
from epidemiology and research to principles of anti-cancer
therapies.

In general, the overall mean values of both topics were
highly rated (around 8.0 for clinical topics and from 7.0 to
9.0 for the non-clinical topics). However, some non-clinical
topics, such as the history of oncology, epidemiology, carci-
nogenesis or genetics, did score somewhat lower in some
years (5.7-6.0 in 2017 and 2018) (Table 3).

Discussion

Undergraduate medical education is a term of students going
from high school to medical schools in Europe and other
countries, but not in the USA. Oncology undergraduate cancer
education in Europe, the USA, Canada, and Australia is often
underrepresented and fragmented. Most medical schools do
not follow a common syllabus, and both didactic hours and
clinical exposure to cancer patients are still limited. Medical
students are less confident in their knowledge and skills
concerning cancer treatment and have no adequate clinical
rotations in either out-patients or patients’ clinics. They are
not often involved in cancer diagnostics, in doctor-patient
communication, in breaking bad news and in multidisciplin-
ary teamwork [1-10, 12, 17]. There is no doubt that world-
wide undergraduate curricula in oncology require an upgrade
and re-evaluation

The new curriculum should raise awareness and increase
undergraduate exposure to cancer patients concerning preven-
tion, early detection, breaking bad news, communication
skills, cancer treatment methods, and supportive and palliative
management [20-22]. Whether the massed curriculum

Table 1  Students’ demographic

2016 2017 2018 2019
Number of applications 63 119 121 96
Number of participants 24 26 22 24
Mean age (years) 24 23 23 24
Gender (% M/F) 38/62 54/46 45/55 32/68

Countries of Origin
Ireland, Jordan, Germany,
Greece, Poland, Romania,
Russia, Spain, Turkey, UK,
Ukraine, USA, Uzbekistan

Austria, Egypt, Georgia, Greece, Austria, Brazil, Bulgaria, China,

Egypt, Emirates, France, Germany,
Greece, Hungary, Italy, N. Macedonia,
Poland, Romania, Spain, Turkey, UK

Brazil, Bosnia, Bulgaria, Egypt,
Germany, Greece, Italy, Lithuania,
Poland, Romania, Slovak Rep,
Turkey, Ukraine, USA

Armenia, Azerbaijan, Belgium, Bosnia,
Brazil, Egypt, Georgia, Greece,
Hungary, Italy, Lithuania, Poland,
Romania, Russia, Serbia, Slovenia,
Turkey, Ukraine
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Table 2 Results of questionnaire

(scores 1-10, mean values) Question 2016 2017 2018 2019  Overall
1. Did the overall content of the course meet your expectations? 8.4 8.2 7.8 9.4 8.4
2. Did the course fulfill its planned objectives?

a) To provide an insight into all aspects of oncology 9.0 8.5 8.5 9.5 8.8

b) To present an MDT approach in cancer treatment 9.2 8.9 8.0 - 8.7

3. Would you recommend the course to colleagues? 9.6 9.5 7.7 - 8.9

4. Are you satisfied with the content of the practical sessions 8.8 7.5 8.0 9.0 8.3
(Hematology, Gynecology, Chemotherapy, Pulmonology,
Radiotherapy, Surgery, H&N tumors, Pediatrics)? (mean value)

5. Did your project work help you to gain a better insight into the ~ 8.4 8.5 6.5 - 7.8
various oncology disciplines?

6. Did the course stimulate you in developing a professional career 9.0 8.2 8.0 9.5 8.6
in the field of clinical oncology?

7. Are you satisfied with the structure of the course aimed at 9.0 6.8 6.1 9.5 7.8
providing a good balance between aimed at providing a good
balance between theoretical and practical sessions?

8. Did the course allow adequate time for discussion and 9.4 8.7 6.6 10 8.6
questions?

9. Do you think the length of the course was adequate for an 9.2 8.8 9.0 - 9.0
elective course?

10. Are you satisfied with the logistical arrangements 8.5 9.5 9.0 9.0 9.0

(accommodation, meeting rooms, meals, cite visit,

transportation)? (mean values)
Average score per year

8.9 8.4 7.7 94 8.6

(teaching concentrated in one semester) is superior to the
space-out curriculum (teaching spread out over 3 years), it
remains to be proven [23]. Lately, some improvement in un-
dergraduate oncology education has been introduced by vari-
ous academic centers. In Poland, a new curriculum with in-
creased teaching hours, the presence of an oncology education
coordinator, and an examination after completion of the on-
cology training has been established [24, 25]. In the UK, a
more robust clinical exposure of medical students to cancer
patients has been proposed, with a formal teaching clinic un-
der the supervision of a post-fellow trainee [26]. Other
European countries, the USA, Canada, and Australia are also
strongly supporting the development of a new model of the
curriculum in oncology.

During the last two decades and to fill the already existing
cancer undergraduate educational vacuum, some academic
oncology departments (Groningen, Vienna, and loannina
medical schools), cancer societies (ESMO, ESSO, ESTRO),
and other scientific oncological bodies (ESO, FECS/ECCO)
have established extra-curriculum summer elective courses in
oncology [14-18].

Available evaluation data from two of these courses have
demonstrated (a) that from the six ESO courses held in
Ioannina University, Greece, between 2004 and 2009, the
average rating score for the overall evaluation of the faculty
members and the teaching topics ranged between 3.50 and
3.60 (score 1-4) [16] and (b) that from the Vienna Summer
School on Oncology first held in 1999, the mean scores of the
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program organization, the program composition, and the fac-
ulty educators were 4.47, 4.68, and 4.36, respectively (scores
1-5) [4]. Similar experiences were obtained in the earlier men-
tioned SOCRATES/ERASMUS program for mobility activi-
ties in the EU that was executed in the universities of Antwerp,
Berlin (Charite), and Poznan.

An average score of 4.9 on a scoring range of 1 to 5 in that
course was provided to the question “Would you recommend
the course to your colleagues” (Vermorken; personal commu-
nication). From these data, it is evident that these educational
events were highly assessed by most medical students.

Since 2015, the ESO-ESMO courses held in Ioannina
University, Greece, were transferred and annually continued
in the University of Valencia, Spain, and since 2018 due to
increased demand, an additional annual medical student
course was initiated in the University of Naples [27, 28].

Between 2016 and 2019, ESO, ESSO, and ESTRO have
organized a renewed collaborative 2-week medical student
oncology course, offering both theoretical teaching and clini-
cal exposure. A quarter of the applicants were accepted to
attend the events. Courses have taken place in three different
European cities. All four courses have been solicited and rec-
ommended by previous participants (54%), by departments’
directors (18%), by ESO (54%), ESSO (7%), and ESTRO
(7%) websites as well as by social media.

Evaluation data of the four ESO-ESSO-ESTRO courses
revealed that all questions from the provided questionnaire
and most of the topics (especially the clinical ones) were
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Table 3  Teaching evaluation (scores 1-10, mean values)

Topic 2017 2018 2019  Overall
Clinical topics (diagnostic and treatment)
Breast cancer 8.3 8.0 9.1 84
Lung cancer 8.5 8.2 9.3 8.6
Prostate cancer 8.1 8.1 8.4 8.2
Testicular cancer 8.5 8.2 8.2 8.3
Endometrial cancer 8.5 7.7 7.6 7.9
Ovarian cancer 8.2 79 8.3 8.1
Colorectal cancer 8.1 8.4 9.2 8.1
Gastric and esophageal cancer - 8.0 8.3 8.1
Head and neck cancer 8.3 8.2 74 7.9
Hematological malignancies 8.6 7.5 9.1 8.4
Melanoma and sarcomas 7.6 8.1 8.3 8.0
Childhood malignancies 8.6 6.3 9.3 8.0

Average score per year 8.3 7.8 8.5 8.2
Non-clinical topics

History of oncology 8.4 6.8 8.4 7.8
Epidemiology 6.8 6.9 7.8 7.1
Carcinogenesis 6.9 6.4 79 7.0
Genetics aspects in oncology 8.2 5.7 8.5 7.4
Diagnostics in oncology 8.8 8.5 8.8 8.7
Principles in surgical oncology 7.6 8.0 8.3 7.9
Principles in radiotherapy 9.0 8.5 8.8 8.7
Experimental clinical research 8.5 8.5 8.8 8.6
Translational research 7.4 73 8.4 7.7
Immunotherapy 9.0 73 8.8 8.3
CAM 8.2 74 6.8 7.4
Cancer survivors 8.2 8.5 8.4 8.3
Evidence-based medicine 93 8.5 9.2 9.0
Psycho-social aspects 8.1 8.5 8.2 8.2
Communication with the patient 6.6 8.0 8.5 7.7
Applied statistics-bioinformatics 8.0 - 8.6 8.3

Average score per year 8.0 7.6 8.3 7.9

highly scored. Nevertheless, some of the non-clinical topics
received slightly lower scoring (5.7-6.9). It is also very inter-
esting to emphasize the high positive score given by the med-
ical students to question number 6 (mean 8.6, range 8.0-9.5)
asking whether the course was able to influence their decision
to choose oncology as their future specialty (Table 2).

In conclusion, between 2016 and 2019, ESO-ESSO-
ESTRO successfully provided 2-week theoretical and practi-
cal multidisciplinary oncology courses, in which 94 European
and non-European students have participated. Close to 90% of
the students attended found that the courses met their expec-
tations and their planned objectives. All four courses were
highly scored. Based on these findings as well as on the high
number of students’ applications, the organizers have decided
to continue organizing this course in an annual basis.
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