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Abstract 

Purpose: The current status of German residency training in the field of radiation oncology is provided and com-
pared to programmes in other countries. In particular, we present the DEGRO-Academy within the international 
context.

Methods: Certified courses from 2018 and 2019 were systematically assigned to the DEGRO-Curriculum, retrospec-
tively for 2018 and prospectively for 2019. In addition, questionnaires of course evaluations were provided, answered 
by course participants and collected centrally.

Results: Our data reveal a clear increase in curriculum coverage by certified courses from 57.6% in 2018 to 77.5% 
in 2019. The analyses enable potential improvements in German curriculum-based education. Specific topics of the 
DEGRO-Curriculum are still underrepresented, while others decreased in representation between 2018 and 2019. It 
was found that several topics in the DEGRO-Curriculum require more attention because of a low DEGRO-curriculum 
coverage. Evaluation results of certified courses improved significantly with a median grade of 1.62 in 2018 to 1.47 in 
2019 (p = 0.0319).

Conclusion: The increase of curriculum coverage and the simultaneous improvement of course evaluations are 
promising with respect to educational standards in Germany. Additionally, the early integration of radiation oncol-
ogy into medical education is a prerequisite for resident training because of rising demands on quality control and 
increasing patient numbers. This intensified focus is a requirement for continued high standards and quality of 
curriculum-based education in radiation oncology both in Germany and other countries.
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Introduction
The Academy of the German Society for Radiation 
Oncology (DEGRO-Academy) was founded in 2004. The 
principle tenant of the DEGRO-Academy is Continuous 

Medical Education (CME), implemented through the 
standardisation of medical specialist training in the field 
of radiation oncology [1].

The aim of the DEGRO-Academy is the achievement 
of a homogeneous specialist training across Germany, 
thus ensuring adequate patient care on a national scale. 
The need for an improvement of both organisation in 
specialist training and quality, as well as comparability 
on a national scale was shown by Semrau et al. [2]. In the 
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subject area of ionizing radiation their training courses 
have already benefitted from such standardisation [3].

The DEGRO-Academy certifies educational courses 
that fulfil the high organisational and qualitative 
requirements of the society. Additionally, the DEGRO-
Academy introduced the curriculum required to 
become a resident in radiation oncology (DEGRO-
Curriculum). This curriculum was designed and 
approved by a board of German radiation oncology 
experts [4].

Prior to the introduction of a national curriculum 
by the DEGRO-Academy, residents in radiation oncol-
ogy were only subject to the specialty training regu-
lations of the respective state chamber of physicians 
("Landesärztekammer") (i.e. Baden-Württemberg [5] 
and Bavaria [6]) which are now supplemented by the 
DEGRO-Curriculum.

A national interdisciplinary survey by the German 
Medical Association ("Bundesärztekammer") proved 
that radiation oncologists are satisfied with their 
respective training programmes in radiation oncology 
between 2009 and 2011 [7, 8]. However, in a recent 
study conducted by the "young DEGRO” (yDEGRO) 
in 2018 64% reported that their residency would ben-
efit from a standardised curriculum (n = 96, median 
age of participants 31  years) [9]. The working group 
yDEGRO, which is comprised of young members of 
the DEGRO, is not only involved in education, but also 
independent in research, for instance in the field of 
lung cancer [10].

A second study reported that 47.2% of supervising 
physicians in the training of radiation oncology resi-
dents reported large difficulties in finding candidates 
[11].

The DEGRO-Academy revised its curriculum while 
building on the results of the study by the yDEGRO. 
The curriculum complements the current fourth Edi-
tion of the "Core Curriculum for Radiation Oncology/
Radiotherapy" by the European Society for Radiother-
apy and Oncology (ESTRO) [9, 12, 13]. The aim of the 
DEGRO-Curriculum is to give residents a compre-
hensive standardised education without replacing the 
respective, pre-existing state chamber of physicians 
guidelines (i.e. Baden-Württemberg [5] and Bavaria 
[6]). Furthermore, in a previous study conducted by 
Röper et  al. [14], certified refresher courses were ana-
lysed and a large interest of the participants in these 
certified courses was observed. In order to increase 
quality control, a standardised and comprehensive eval-
uation of all certified courses is required, thus ensuring 
a high educational benchmark.

The aim of this report is to determine the quantitative 
and qualitative development of certified courses after 

an evaluation of two years from 2018 to 2019, both 
internally and via an international comparison.

Methods
Curriculum
The data was collected on the basis of the latest curric-
ulum, Version 2018 [4] (see Additional file  1: Curricu-
lum  of the DEGRO-Academy). In 2018, the assignment 
of course to curriculum was performed centrally by the 
DEGRO-Academy. In 2019 the assignment was per-
formed by either the course director or the DEGRO-
Academy. The curriculum data were analysed separately 
for each year.

Evaluation
The survey was an individual evaluation by the organ-
izers, conducted on site or by mail invitation between 
March 2018 and December 2019. Questionnaires were 
provided by the DEGRO-Academy and ensuring their 
completion was mandatory for all event organisers. After 
finalisation of the questionnaires by the participants these 
were collected centrally. The questionnaire consisted of 
six items assessing didactic quality (teaching quality), 
personal growth of knowledge (knowledge improvement) 
relevance in the clinical setting (implication in everyday’s 
practice), clarity of defined learning objectives (clarity of 
subject material) and a total evaluation (overall score) of 
the course (Fig. 1). Additional questions pertained to the 
relevance of the course to current research and the pro-
fessional backgrounds of the participants. Answers were 
rated on a nominal scale from 1 (best) to 4 (worst).

Statistics
The raw data of assignment of course to curriculum 
and evaluation sheets were collected and stored in the 
online data base ForMES (Version 2.210, ForMES Ser-
vice GmbH, Fehmarn, Schleswig-Holstein, Germany). 
For further analysis we used GraphPad Prism (Version 
8, GraphPad Software, San Diego, CA, USA) and Micro-
soft Excel (Mac Version 16.40, Microsoft, Redmond, 
WA, USA). Unless otherwise indicated, percentages were 
rounded off to the nearest integer.

Results
Curriculum
In 2018, certified courses achieved an overall coverage 
of 57.6% of the curriculum topics and subtopics. The 
course to curriculum assignment was based on a total of 
50 courses. By comparison, the coverage rate in 2019 was 
77.5% for a total of 54 assigned courses (Fig. 2). Thus, a 
higher percentage of DEGRO-Curriculum topics and 
subtopics in DEGRO-Academy certified courses were 
offered to residents in 2019 than in the previous year.
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A further evaluation was initiated to find out which 
topics in the DEGRO-Curriculum were particularly over- 
or underrepresented (Table 1). Aside from an increase in 
the total representation from 2018 to 2019, all the sub-
topics of the topics "01. Radiobiology", "02. Physics and 
radiation protection" and "06. Radiotherapy of benign 
diseases" were represented in certified courses.

Furthermore, there was a strong increase in the number 
of covered palliative medicine subtopics (36.7% in 2018 
to 76.7% in 2019). Particularly, certified courses in 2019 
included more subtopics of "03. Radiation techniques", 
"04. Classification of acute and late reactions, supportive 
therapy", "07. Malignant oncological organ-related tumor 
entities, incl. radiochemotherapy and targeted drugs", 

and "08. Imaging in radiation oncology" than in 2018. By 
comparison, the topic "10. Other" which encompasses 
the subtopics "10.2. Prevention" and "10.3. Epidemiology, 
statistics and study planning" [4], indicated no significant 
change in representation between 2018 (27.3%) and 2019 
(36.4%). The coverage of the topic "09. BVDST-relevant 
subjects, billing/DRG" decreased from 80.0% in 2018 to 
46.7% in 2019.

Evaluations
In 2018 a total of 50 courses took place and 8 were evalu-
ated with a total of 213 participants. 21 out of these 50 
courses were refresher courses hosted by the DEGRO-
Academy at the annual meeting of the German Society 

Fig. 1 Standardised questionnaire of the DEGRO-academy
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for Radiation Oncology. In 2019, a total of 54 courses 
including 23 refresher courses took place, 52 of them 
were evaluated and one was excluded from this study, 
due to unstandardized items in the questionnaire. The 
total number of participants was 1,565. The exclusion 
was made on the basis of deviations in the questionnaire 
and a resulting lack of comparability to the remaining 51 
courses. The score of each course was acquired by aver-
aging the item "Total evaluation” from the participants of 
the respective course.

In 2018, the median score evaluated by 213 provided 
questionnaires from 8 courses was 1.62. In 2019 the 
evaluations of 1,565 questionnaires obtained a median 

scoring of 1.47 (Fig.  3). In both 2018 and 2019 none of 
the courses was scored with "sufficient". In summary, the 
scoring of the courses significantly improved between 
2018 and 2019.

Discussion
As the global demands for improved patient care and 
medical infrastructure in the field of radiation oncol-
ogy increase, the quality and intensity of its specialists 
education must adapt to increasing requirements [15, 
16]. At the same time the adaptation of educational 
courses to increasing knowledge is needed but pre-
sents a challenge [17–20]. Three out of ten topics ("01. 

2018 2019

Represented topics 
and subtopics
Not represented 
topics and subtopics 22.5%

77.5%

42.4% 57.6%

Fig. 2 Percentages of represented DEGRO-Curriculum courses in 2018 and 2019, which were certified by the DEGRO-Academy (n = 50 for 2018; 
n = 54 for 2019)

Table 1 Curriculum topics of the DEGRO-Academy with number of respective subtopics (with a maximum of 2 subclassifications) and 
number of represented subtopics from the DEGRO-Curriculum in certified courses in 2018 and 2019 (n = 50 for 2018; n = 54 for 2019)

Topics from the DEGRO-curriculum Number of 
subtopics

Number of represented subtopics in certified courses and 
percentage of respective topic

2018 Number % 2019 Number %

01. Radiobiology 14 13 92.9 14 100.0

02. Physics and radiation protection 31 21 67.7 31 100.0

03. Radiation techniques 23 17 73.9 19 82.6

04. Classification of acute and late reactions, supportive therapy 22 11 50.0 17 77.3

05. Palliative radiation oncology 30 11 36.7 23 76.7

06. Radiotherapy of benign diseases 19 14 73.7 19 100.0

07. Malignant oncological organ-related tumor entities, incl. radio-
chemotherapy and targeted drugs

74 35 47.3 56 75.7

08. Imaging in radiation oncology 22 10 45.5 17 77.3

09. BVDST-relevant subjects, billing/DRG 30 24 80.0 14 46.7

10. Other 11 3 27.3 4 36.4

Total 276 159 57.6 214 77.5
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Radiobiology", "02. Physics and radiation protection" 
and "06. Radiotherapy of benign diseases") listed in the 
DEGRO-Curriculum are already completely covered by 
certified courses, amongst them the topic "02. Physics 
and radiation protection". In comparison to a differ-
ent online survey addressed to specialists in training 
by Dietzel et al. [9], the item "Evaluation of knowledge 
levels regarding basic topics" rated "02. Physics and 
radiation protection" to be the worst scored, with more 
than 60% of the participants rating it with "mediocre” 
or "bad”. The revision of course content and availability 
indicate a noticeable improvement in the area of resi-
dency training programmes and promises a better edu-
cation for specialists. Furthermore, all subtopics of "01. 
Radiobiology" were represented in certified courses in 
2019. A study in the US conducted by the American 
Society for Radiation Oncology (ASTRO) demonstrated 
in 2019 that, because of the importance of this area and 
the need for new graduate programmes focusing on 
radiobiology relating to radiation oncology, improved 
and advanced courses have to be developed [21].

Education in the field of palliative care is regarded as 
an important part of residency training programmes 
of radiation oncologists, since palliative medicine has 
a large impact on the daily working routine of physi-
cians, as confirmed by Fels et al. [22] in 2019 analysing 
205 eligible questionnaires. This was reflected by a sub-
stantial increase of certified courses covering this field 
between 2018 and 2019.

In addition, the coverage of "03. Radiation tech-
niques" increased from 2018 to 2019. This topic 
encompasses modern techniques, such as stereotactic 
procedures and volumetric modulated radiotherapy 
(IMRT/VMAT), which have significantly increased 
[23–25]. A further component of this curriculum-topic 

is interventional radiotherapy, which has also become 
more accessible due to technical advancements, with an 
increasing number of brachytherapy treatments being 
recorded since 2004 [26, 27]. The need for an improve-
ment of education in practical brachytherapy has also 
been reported in Italy, as shown in a recent study by 
Tagliaferri et al. [28] in 2019.

Other topics from the DEGRO-Curriculum such as 
"09. BVDST-relevant subjects, billing/DRG" and subtop-
ics of "10. Other" require more certified courses in order 
to assure a broad education. Components of clinical 
research such as the subtopics "10.3. Epidemiology, sta-
tistics and study planning" and "10.5. Basics of evidence-
based medicine" constitute part of this underrepresented 
area. An online survey by Krug et al. [29] of the yDEGRO 
showed that 70% of participants (260 survey respondents, 
69% of them were medical doctors and the total median 
age was 33 years) had a particular interest in clinical ver-
sus preclinical/experimental (33%) and physical/techni-
cal (36%) research.

A European study by the ESTRO in 2020 concludes 
an urgent need for more support of innovative research 
by the national societies (58 national societies from 31 
countries participated in this study) [30]. The need for 
more support was also documented by previous results 
from the Royal College of Radiology in 2012, where only 
62% of the participants expressed their satisfaction with 
the degree of research education they gained during spe-
cialist training [31]. In Italy, this dissatisfaction was even 
more apparent after an evaluation with 197 participants 
(young radiation oncologists under the age of 40) con-
ducted by Franco et al. in 2013. The authors report that 
most participants with high interest in clinical research 
(excellent/good: 70.6%) were unable to gain experience 
in this area (moderate/poor: 68%) [32]. A study by the 
Association of Residents in Radiation Oncology (ARRO) 
involving 135 radiation oncologists revealed that more 
than 50% of post-graduate year-5 radiation oncology 
residents had less than 6 months of research experience 
during their specialist training [33]. This international 
comparison underlines an urgent need to renew and 
improve several courses, particularly in of the subtopics 
"10.3. Epidemiology and statistics, study planning" and 
"10.5. Basics of evidence-based medicine" of "10. Other" 
(Table 1).

It may be deduced from the improvement of evaluation 
results from 2018 to 2019 that course participants do rec-
ognise and appreciate the course material and a higher 
quality of specialist training. Internationally, the impor-
tance of these certified courses and the associated CME 
is also recognised [30].

Another international comparison discussed large 
difficulties in the implementation of the ESTRO Core 

2018

2019

Score

Ev
al
ua
tio

n *
p=0.0319

1 (excellent) 2 (good) 3 (satisfactory) 4 (sufficient)

Fig. 3 Comparison of the scoring between 2018 and 2019 (2018: 8 
evaluated courses with 213 participants; 2019: 51 evaluated courses 
with 1565 participants; median score 2018: 1.62, 2019: 1.47; P value is 
significantly different with p = 0.0319, Mann–Whitney U test)
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Curriculum on a nationwide scale. This year, a Euro-
pean study by Giuliani et  al. [34] included 26 national 
societies from 26 different countries, reported com-
plaints that governmental support is lacking in the 
implementation of the ESTRO Core Curriculum. Addi-
tionally, 44% of the participants were missing quali-
fied staff members with professional teaching skills on 
the ESTRO Core Curriculum. In Germany, a similar 
observation was made in a study by Semrau et  al. [2]. 
The authors came to the overall conclusion that out 
of 96 participants (members of the DEGRO and affili-
ated professionals), 60% suggested that there should be 
a stricter adherence to the training guidelines as laid 
out by the DEGRO-Curriculum, and 55% of the partici-
pants answered that more involvement by the DEGRO 
would prove beneficial.

Currently, radiation oncology plays an integral, but 
underrepresented role in the clinical education of 
medical students in Germany [35]. A study in the US 
suggests a further approach with a standardised cur-
riculum for 4-week clerkships by medical students in 
the field of radiation oncology [36]. Another study by 
the ESTRO reported that the most important item in 
the education of radiation oncology is practical training 
(77% of participants) [37].

These findings indicate, that high quality education 
in the field of radiation oncology is extremely impor-
tant to implement at an earlier stage of training in 
order to keep German radiation oncologists interna-
tionally competitive. The optimization of patient treat-
ment requires the continued adjustment of the German 
healthcare system and the education of its specialists to 
increasingly high standards.
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