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Abstract
▼
Purpose: To identify factors influencingmed-
ical students to choose radiology in the four-
month clinical elective in the final year of
medical school following radiology subin-
ternships.
Materials and Methods: A subsample of med-
ical students in a nationwide German online
survey evaluated a subinternship in radio-
logy (19 items). They were divided into four
groups: Students who could imagine doing
a clinical elective in radiology in the practi-
cal year based on their experiences during
the subinternship (“yes, based on subintern-
ship”), students who could not (“no, based on
subinternship”) and students who had made
this decision prior to the subinternship (“yes,
prior to subinternship” and “no, prior to sub-
internship”).
Results: 94medical students evaluated a radi-
ology subinternship (54.4% females). Based
on their experiences during the subintern-
ship, 54 students (57.4%) intended to do a
final year clinical elective in radiology, 39
of them (41.5%) being encouraged by the
subinternship. 40 (42.6%) reported having a
negative attitude towards a clinical elective
in radiology, 16 of them (17.0%) having
made this decision based on their subintern-
ship experience. Groups did not differ regard-
ing gender (p =0.396) and age (p =0.853).
Students motivated to do a final year clinical
elective in radiology experienced excellent
academic teaching (p=0.001) and practical
involvement (p=0.003), achieved their learn-
ing goals more often (p =0.001), were better
integrated into the team (p=0.001), and ac-
quired more practical skills (p =0.003). Over-
all satisfaction was higher in these groups
(p =0.001).

Conclusion: Satisfactionwith a radiology sub-
internship is crucial for motivating medical
students to do a final year clinical elective
in radiology. A structured subinternship and
continuous mentoring should be targeted to
keep students connected to radiology.
Key Points:

▶ Radiology subinternships influence further
interest in the specialization.

▶ The quality and structure of teaching criti-
cally influence student satisfaction.

▶ Team integration and practical involve-
ment positively affect the attitude towards
a specialization.

Citation Format:

▶ Kasch R, Wirkner J, Hosten N et al. Subin-
ternship in Radiology – A Practical Start
to the Specialization? Fortschr Röntgenstr
2016; 188: 1024–1030

Zusammenfassung
▼
Ziel: Ziel ist die Identifikation von Faktoren, die
radiologische Famulanten zur Wahl eines radi-
ologischen PJ-Tertials motivieren und somit die
Bindung an das Fach stärken.
Material und Methoden: Eine Subgruppe Me-
dizinstudierender aus einer deutschlandweiten
Onlineumfrage zu Praktika im Medizinstudium
evaluierte eine radiologische Famulatur (19 Vari-
ablen). Diese analysierten wir in vier Gruppen:
Studierende, die sich aufgrund der Famulatur-
erfahrungen vorstellen konnten, ein PJ-Wahlter-
tial Radiologie zu absolvieren („Ja, durch Famula-
tur“), Studierende, die dies verneinten („Nein,
durch Famulatur“), und Studierende, die bereits
vor der Famulatur festgelegt waren („Ja, vor Fa-
mulatur“ bzw. „Nein, vor Famulatur“).
Ergebnisse: 94 Studierende (54,4% weiblich) eva-
luierten eine radiologische Famulatur, von denen
54 (57,4%) ihr PJ-Wahltertial in der Radiologie ma-
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Introduction
▼
Internships last a total of four months divided into two- to
four-week subinternships in the second phase of medical
school § 7 paragraph 4 of the Medical Licensure Act [1]).
The goal of the subinternship is to make medical students
familiar with patient care at inpatient and outpatient med-
ical facilities (§ 7 paragraph 1 Medical Licensure Act [1]).
American studies have shown that practical experience in
radiology, particularly early in the curriculum, makes a
major contribution to the acquiring of radiological interpreta-
tion skills among students, has a positive effect on the per-
ception of radiology among students, and motivates students
to subsequently choose to specialize in radiology [2–6].
Thus a subinternship in radiology is very important because
it provides medical students with more patient contact as
well as more contact with practicing physicians and helps
students to apply theoretical knowledge. The elimination
of the clinical year in October 2004 further highlights
the importance of clinical internships (subinternships and
practical year) in the training of medical students. This ap-
plies in particular to medical students in reformed conven-
tional courses of study and model courses of study since
radiology is increasingly taught as a cross-disciplinary sub-
ject in interdisciplinary courses. As a result, it may be more
difficult for medical students to perceive radiology as an
independent area of specialization depending on the curri-
culum of the main specialty. According to students, this is a
reason for selecting a subinternship in radiology [7].
While courses such as lectures and seminars are evaluated by
medical students at German universities on a regular and
usually mandatory basis, there is no information regarding
student perception of practical training received as part of
the most important internships in the curriculum, i. e., subin-
ternship and practical year. In order to develop a comprehen-
sive strategy to motivate medical students to study radiology
and subsequently specialize in radiology, it is important to
understand student perception of the specialization.
The authors therefore investigated the influence a radiology
subinternship has on interest in a clinical elective in radiol-
ogy in the practical year. Since early positive practical ex-
periences promote further interest in the specialization

[2, 6, 8], the authors assumed that students with a positive
attitude toward a clinical elective in radiology in the prac-
tical year were more satisfied with their radiology subin-
ternship than those with a negative attitude [9, 10]. The re-
sults of the present study are intended to help determine
how to get students excited about radiology in order to ulti-
mately convince them to specialize in radiology.

Materials and Methods
▼
In the summer semester 2012, the study group of the Ger-
man Society of Orthopedic Surgery and Traumatology con-
ducted an online survey with the help of the software
EvaSys Education Suite (electricpaper GmbH, Lüneburg,
Germany). Medical students in Germany were surveyed re-
garding their internships (nursing internship, subintern-
ship, and practical year) with the goal of obtaining the first
comprehensive evaluation. Students were contacted via the
student council and office of student affairs of the indivi-
dual departments [11]. In total, 9079 medical students par-
ticipated in the survey. 4146 (45.7%) students in their first
to third year of medical school evaluated an at least four-
week subinternship.
For the subgroup examined in this study, i. e., medical stu-
dents completing an at least four-week subinternship in
radiology, 19 questions regarding the subinternship were
analyzed. Sociodemographic characterization and the results
of the evaluation of the subinternship in radiology are pres-
ented in the following. In particular, the integration in the
team, the quality and structure of teaching, the role of tea-
chers, and satisfaction with the internship are to be discus-
sed in greater detail.
The goal of the analyses is to compare decisions for and against
a clinical elective in radiology in the practical year made on the
basis of subinternship experiences and to determine the rea-
sons for selecting a clinical elective in radiology. For the Likert
scales, 1 and 2were evaluated as “dissatisfied or low approval”,
3 as “undecided”, and 4 and 5 as “satisfied or high approval”.
Participants were divided into four groups: Students in the
“yes, based on subinternship” group had a positive attitude to-
ward completing a clinical elective in radiology in the practical
year based on their subinternship experiences. Students in the
“no, based on subinternship” group had a negative attitude to-
ward completing a clinical elective in radiology in the practical
year based on their subinternship experiences. These students
were analyzed separately from those who had already decided
yes before the subinternship (“yes, prior to subinternship”
group) or no before the subinternship (“no, prior to subintern-
ship” group).
Statistical evaluation was performed using SPSS 22.0 (IBM
corp, Armonk, USA). In addition to descriptive statistics, the
Chi² test was performed for frequencies and univariate ANO-
VAs were used for the individual variables (●▶ Table 1) with
the between-subjects factor group (“yes prior to subintern-
ship” vs. “no, prior to subinternship” vs. “yes, based on sub-
internship” vs. “no, based on subinternship”).

Results
▼
94 medical students stated that they had completed their
subinternship in radiology. 54.4% of these students were
female. Most survey participants were in a relationship

chen wollten. 39 (41,5%) wurden durch die Famulatur in dieser
Entscheidung bestärkt. 40 (42,6%) Studierende verneinten den
Wunsch nach einem Radiologie-PJ-Tertial, von denen 16 (17,0%)
die Famulatur zum Anlass nahmen. Hinsichtlich Geschlecht
(p =0,396) und Alter (p =0,853) unterschieden sich die Gruppen
nicht. Neben einer besseren didaktischen (p=0,001) und fachli-
chen Qualität der Lehre (p =0,001) profitierten Studierende, die
das PJ-Wahltertial Radiologie belegen wollten, von einem stärke-
ren Praxisbezug (p=0,003), erreichten häufiger ihre Lernziele
(p =0,001), wurden besser von den Ärzten betreut (p=0,001) und
erwarben mehr praktische Kompetenzen (p=0,003). Die allge-
meine Zufriedenheit war in beiden bejahenden Subgruppen höher
(p =0,001).
Schlussfolgerung: Die Zufriedenheit radiologischer Famulanten
ist entscheidend für die Motivation, ein PJ-Wahltertial Radiologie
zu absolvieren. Eine klare Strukturierung des Praktikums sowie
ein Mentorenprogramm sind erstrebenswert, damit Studierende
dem Fachgebiet verbunden bleiben.

Kasch R et al. Subinternship in Radiology… Fortschr Röntgenstr 2016; 188: 1024–1030

Academic Radiology 1025

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Table 1 Subgroup analysis of the items regarding integration into the team of doctors, quality and structure of teaching, teachers and satisfaction.

category item yes, prior to subin-

ternship (mean (SD))

N=15

yes, based on subin-

ternship (mean (SD))

N=39

no, prior to subin-

ternship (mean (SD))

N=24

no, based on subin-

ternship (mean (SD))

N=16

F p-value dissatisfied or

low approval

(1 and 2 in %)

undecided

(3 in %)

satisfied or

high approval

(4 and 5 in %)

Integration
into the team
of doctors

During my subinternship I felt well
integrated into the team of doctors

4.13
(0.99)

4.23
(0.96)

3.46
(1.18)

3.25
(1.29)

4.63 0.005 14.9 19.2 65.9

The working atmosphere in the
department/at the clinic was good

4.47
(0.64)

4.33
(0.84)

4.08
(0.65)

3.62
(0.72)

4.38 0.006 2.1 17.0 80.9

I felt very well supervised by the
doctors

4.13
(0.83)

4.44
(0.85)

3.75
(0.94)

3.13
(1.15)

8.28 0.001 12.7 14.9 72.4

Quality and
structure of
teaching

Acquisition of specialist knowledge 4.47
(0.74)

4.33
(0.84)

3.88
(0.61)

3.75
(0.68)

4.30 0.007 1.1 18.1 80.8

Practical involvement 4.38
(1.12)

4.55
(0.60)

4.26
(0.75)

3.56
(1.26)

4.96 0.003 5.4 8.8 85.8

Achievement of learning goals 4.08
(1.12)

4.03
(0.94)

3.43
(0.79)

2.63
(1.26)

8.60 0.001 13.9 28.0 58.1

Didactic quality of teaching 4.08
(1.26)

3.95
(0.90)

3.26
(0.75)

2.69
(1.14)

8.32 0.001 15.2 29.3 55.5

Professional quality of teaching 4.46
(1.13)

4.37
(0.79)

3.83
(0.72)

3.19
(1.05)

8.31 0.001 7.6 15.2 77.2

The structural organization of the
subinternship was good in the
department/clinic

3.57
(1.09)

3.84
(1.38)

2.96
(1.26)

2.38
(1.09)

5.88 0.001 28.0 23.6 48.4

The mentoring program was good 3.50
(1.34)

3.57
(1.12)

2.74
(0.75)

2.50
(1.41)

4.86 0.004 23.0 40.7 36.3

I had to perform too many non-
patient-oriented tasks

2.14
(1.23)

1.68
(0.85)

1.83
(0.89)

2.63
(1.36)

3.45 0.020 72.3 21.3 6.4

Bedside teaching was performed. 2.00
(1.18)

2.35
(1.55)

1.87
(1.18)

1.50
(0.89)

1.74 0.165 69.1 16.0 14.9

Teachers I learned themost from the assistant
doctors or ward doctors

3.93
(0.80)

3.92
(1.24)

3.35
(1.43)

3.87
(1.30)

1.19 0.318 14.9 20.2 64.9

I learned the most from the specia-
list doctors

3.67
(1.11)

3.51
(1.10)

3.17
(0.98)

2.47
(1.25)

4.02 0.010 24.5 33.0 42.5

I learned the most from the senior
doctors

3.60
(1.40)

3.21
(1.32)

3.13
(1.06)

2.33
(0.98)

2.89 0.041 30.1 32.3 37.6

I learned the most from the head
doctor

2.27
(1.22)

2.54
(1.60)

2.00
(1.04)

1.93
(1.22)

1.11 0.350 61.3 20.4 18.3

Contact to the teachers was close
and always possible

3.93
(1.28)

3.95
(1.39)

3.96
(0.88)

2.47
(1.41)

5.71 0.001 21.3 17.0 61.7

Satisfaction My overall impression is positive 4.47
(0.92)

4.69
(0.47)

3.96
(0.81)

3.38
(1.02)

13.37 0.001 5.4 13.8 80.8

I am satisfied with my subinternship 4.40
(0.91)

4.49
(0.76)

3.96
(0.81)

3.00
(1.15)

11.87 0.001 8.5 18.1 73.4

Means of the Likert scale with standard deviation (mean (SD)) with respect to the analyzed subgroups with associated F- and p-value: “Yes, prior to subinternship” – positive attitude to a clinical elective in radiology prior to the subinternship; “Yes, based on
subinternship” – positive attitude to a clinical elective in radiology with decision based on the experiences during subinternship; “No, prior to subinternship” – negative attitude to a clinical elective in radiology prior to the subinternship; “No, based on
subinternship” – negative attitude to a clinical elective in radiology with decision based on experience during subinternship. In the Likert scale the answers were summarized as follows: 1 and 2 "dissatisfied or low approval", 3 "undecided", 4 and 5 "satisfied or
high approval".
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(59.8 % with 2.3% being married) or were single (39.1 %).
1.1 % were divorced and no one was widowed. The age anal-
ysis showed that the majority of participants (61.7 %) were
between the ages of 25 and 27at the time of the survey. The
94 students were enrolled at one of 30 of the 36 medical
schools in Germany.

Subgroup analysis
In total, 54 (57.4 %) medical students completing a subin-
ternship in radiology had a positive attitude toward a clini-
cal elective in radiology in the practical year. 39 (41.5 %) of
these students were encouraged by the subinternship (“yes,
based on subinternship”) and 15 (16%) had already made
this decision before the subinternship (“yes, prior to subin-
ternship”). 40 (42.6 %) students had a negative attitude to-
ward a clinical elective in radiology in the practical year,
with 16 (17.0%) coming to this conclusion as a result of the
subinternship (“no, based on subinternship”). The majority
of those not wishing to complete a clinical elective in radi-
ology (24 (25.5 %)) had already come to this decision before
the subinternship (“no, prior to subinternship”). With re-
spect to gender and age, there was no significant difference
between the groups (gender: Chi² = 2.97, p =0.396; age:
F< 1, p =0.853).
When comparing the four groups, the “yes, based on subin-
ternship” group had the highest scores for all variables
regarding integration in the team while the “no, based on
subinternship” group had the lowest scores for these vari-
ables. In the category “quality and structure of teaching”,
the “no, based on subinternship” group rated the achieve-
ment of learning goals, didactic quality of teaching, profes-
sional quality of teaching, and structural organization of
the subinternship highly significantly poorer (p =0.001;
●▶ Fig. 1). In the “no, based on subinternship” group, contact
to teachers was also significantly poorer (p =0.001;●▶ Fig. 1).
Also when comparing the variables in the “satisfaction”
category, the “yes, based on subinternship” group had the
highest scores while the “no, based on subinternship” group
had the lowest.

Integration in the team
The students with a positive attitude toward a clinical elec-
tive in radiology after the subinternship rated the variables
in the “integration into the team of doctors” category signif-
icantly better than those with a negative attitude toward
a clinical elective in radiology (p <0.01;●▶ Table 1). In total,
65.9% of survey participants stated that they felt well or
very well integrated in the team of doctors. 80.9% of parti-
cipants felt that the working atmosphere was good or very
good. 72.4% felt well supervised by the doctors.

Quality and structure of teaching
A large majority of students felt that the conveyance of spe-
cialist knowledge was good or very good (80.8 %). The acqui-
sition of specialist knowledge was rated significantly higher
in both groups with a positive attitude toward a clinical elec-
tive in radiology (p =0.007). 85.8 % of medical students rated
practical involvement during their subinternship as good or
very good and 77.2% were satisfied with the professional
quality of teaching. Approximately every second survey par-
ticipant was satisfied with the didactic quality. 58.1 % felt
they achieved their learning goals. The univariate analyses

regarding the quality of teaching were statistically signifi-
cant in all subgroups. However, both groups with a positive
attitude toward a clinical elective in radiology indicated
greater satisfaction (●▶ Table 1).
The structural organization of the subinternship was de-
scribed as good or very good by every second survey par-
ticipant. The presence/quality of a mentoring program
(continuous supervision by a dedicated contact person for
the duration of the subinternship) had a positive effect on
only one-third of students. 6.4% felt that they were assigned
too many non-patient-oriented tasks. Only 15% felt that suf-
ficient bedside teaching was performed during the subin-
ternship.According to students, there was significantly more
bedside teaching in the positively evaluated subinternships.
Medical students who wanted to subsequently complete a
clinical elective in radiology rated the structural organization
of the subinternship, the mentoring program, and bedside
teaching better (●▶ Table 1).

Teachers
Two-thirds of survey participants indicated that the contact
to teachers was close and always possible, with the students
in the “no, based on subinternship” group seeming to have
had comparatively less contact (●▶ Table 1). Moreover, teach-
ing was primarily performed by assistant doctors. The
groups differed significantly with respect to learning from
specialists and senior doctors, with those still interested
in radiology having learned more from these two doctor
groups. Head doctors did an average amount of teaching.

Satisfaction
73.4% of survey participants were (very) satisfied with
their radiology subinternship, with the satisfaction of the
students with a positive attitude toward a clinical elective
in radiology in the practical year being significantly higher
(p =0.001). The groups also differed significantly with
regard to their overall impression (p =0.001), with the over-
all impression of 80.8 % of participants being positive
(●▶ Table 1).

Discussion
▼
The current study examined the extent towhich a subintern-
ship in radiology is suitable for promoting further interest in
the specialization. For this purpose, the authors conducted
subgroup analysis of a Germany-wide online survey of the
study group of the German Society of Orthopedic Surgery
and Traumatology evaluating students completing an at least
four-week subinternship in radiology. The present results
show that integration in the team of doctors and the quality
and structure of teaching in the subinternship have a partic-
ular effect on interest in radiology.
To our knowledge, the influence of radiology subinternships
on student perception of the specialization as well as on stu-
dent motivation to select a clinical elective in radiology in the
practical year has not yet been determined and published in
Germany. However, Osenberg et al. [12] conducted a large on-
line survey regarding career planning of medical students in
all semester at all German medical schools and evaluated
4037 questionnaires, including 562 participants completing
their practical year at the time of the survey. 6.6% of partici-
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pants specified radiology as their targeted area of specializa-
tion. However, a negative trend was seen in the comparison
of students in the first semester with students completing
their practical year: The percentage of students with radiolo-
gy as their desired area of specialization decreased by 24%
over the course of their studies. The reasons for this negative
trend were not further examined. While courses such as lec-
tures and seminars are evaluated on a regular and oftenman-
datory basis, there is no standardized form of quality control
of teaching in subinternships. There are many reasons for
this: Subinternships in radiology can be completed in radiol-
ogy practices or medical centers as well as in radiology de-
partments or institutes at hospitals with large differences in
structure, organization, and patient groups.
In particular in light of the academic reform resulting in in-
creasingly more German universities offering a reformed
conventional course of study or model course of study, in-
creasing importance must be placed on radiology teaching
during subinternships. Reformed conventional and model
courses of study are characterized by the elimination of the
strict separation between the preclinical and the clinical
phase. Focus is being placed on integrative, organ-centered
teaching in learning blocks or modules [7, 13]. For radiology
as a cross-disciplinary subject, there is a risk of specialist
content being increasingly taught in interdisciplinary cour-
ses. The perception of radiology as an independent area of
specialization could decline depending on the curriculum
of the main specialties. Students who select radiology for a

subinternship and thus show fundamental interest in this
specialization should be supported accordingly in order to
maintain and increase interest in radiology and to ultimate-
ly convince students in their practical year to specialize in
radiology.
Catalogs of learning goals and logbooks can help students
and teachers to maintain an overview in the clinical routine
and to achieve learning goals [14]. Moreover, the introduction
of a logbook can improve integration of students in the team
of doctors [15]. Therefore, definition of a standard curriculum
as an education guideline for radiology subinternships in the
form of a logbook seems useful. Despite the lack of a stand-
ardized duration of subinternships in Germany (minimum
duration between 14 days and 4 weeks depending on the
state), such a logbook could facilitate the structured teaching
of competences. At the same time, teachers would be able to
monitor didactic and structural quality, while students could
monitor learning progress [14]. Content-related and structur-
al recommendations in this regard are provided in the white
paper of the European Society of Radiology (ESR) regarding
the status of radiology education in Europe [9].
On the whole, students were satisfied with an at least four-
week radiology subinternship according to our survey. There-
fore, 80.8% of students indicated having a positive overall im-
pression of the subinternship and almost 75% of students
were (very) satisfied with their subinternship. It is notewor-
thy that the evaluation of the medical students who selected
radiology for their clinical elective based on the subintern-

Fig. 1 Comparison of the mean values of the Likert scale of the "no, based on subinternship" and "yes, based on subinternship" groups.
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ship often differed only minimally from the evaluation of
those who had decided to complete a clinical elective in radi-
ology already prior to the subinternship. The reverse is not
true. Students who were “lost” as a result of the subintern-
ship were often significantly less satisfied than those who al-
ready had a negative attitude toward a clinical elective in
radiology prior to the subinternship. Radiology subintern-
ships can have a positive influence on approx. 41.5% of stu-
dents, but approx. 17.0% are not reached. In total, approx.
58.5% can be influenced by the subinternship, while 41.5%
have already made their decision before the subinternship.
Although only almost 60% of students decide for or against
radiology as their clinical elective in the practical year based
on the radiology subinternship, the effectiveness of the sub-
internship as a decision aid can be considered high. There-
fore, for example, only 30% of students completing a clinical
elective in general medicine in the practical year were influ-
enced with respect to their decision to receive further train-
ing in this specialization [16].
The structural conditions of the subinternshipwere a decisive
factor in the subsequent selection of radiology in the practical
year. Students with the desire to select radiology as their clin-
ical elective in the practical year felt that the structural orga-
nization of their subinternship was significantly better, with
the availability of dedicated contact partners (mentoring pro-
gram) in particular playing a decisive role. Even if only one-
third of students were satisfied with the mentoring program,
we found a highly significant difference between the “yes,
based on subinternship” group and the “no, based on subin-
ternship” group. This emphasizes the importance of the pres-
ence of a dedicated contact person in the form of a mentor.
A structured focus group analysis of expectations and experi-
ences of students in their practical year in internal medicine
showed that the presence of a dedicatedmedical contact per-
son for the duration of the internship is particularly impor-
tant to students [17]. The impact of a mentor from the selec-
ted area of specialization on a student's decision in favor of
the specialty has already been shown multiple times in gen-
eral medicine [17–19].
The organization and structure of teaching in the subintern-
ship also had a strong influence on interest in radiology
in the practical year. The didactic and professional quality
of teaching was evaluated significantly better by students
with a positive attitude toward a clinical elective in radiolo-
gy, with the subjective sense of achieving learning goals,
good practical involvement, and bedside teaching having a
decisive influence. Comparable results are seen in the eva-
luations of other subinternships, e. g. orthopedics and trau-
ma surgery [20]. These results should be used to improve
the teaching qualifications and motivation of teaching doc-
tors with targeted didactic training.
In particular, the importance of patient contact for motivat-
ing students to select radiology was already emphasized by
Fielding et al. [21]. The study group also emphasizes that
the outdated view of radiologists as simple diagnosticians
without therapeutic competences represents a significant
obstacle to the selection of radiology as a specialization.
Therefore, it seems very important to provide direct patient
contact and bedside teaching during radiology subintern-
ships and to strengthen teaching in the area of interven-
tional radiology to emphasize the therapeutic competences
of radiologists. Students should be made aware of the spe-

cial role of radiology with respect to communication – an
increasingly important core competence of the radiologist:
Radiology allows close interdisciplinary collaboration with
other areas of specialization, both in diagnostic radiology,
e. g. in clinical conferences such as tumor conferences, and
in interventional radiology. Future doctors can benefit here
from a particularly varied and interesting interdisciplinary
field of work.
Furthermore, our data show that teaching responsibilities
in subinternships are largely assumed by assistant doctors
and to a lesser degree by specialists, senior doctors, and
head doctors. Dutch study groups were able to show the
same for different clinical internships [22–24]. Even if as-
sistants did most of the teaching, teaching by specialists
and senior doctors, with a tendency toward significance in
the case of head doctors, seems to be a decisive factor for
the subsequent professional motivation of students com-
pleting a radiology subinternship. There is significant po-
tential to improve or restructure teaching to provide greater
incorporation of specialists in practical training. Improved
contact between students and head doctors can be benefi-
cial for both sides not only with respect to the teaching of
specialist knowledge but also in particular with respect to
career planning for students interested in radiology and a
scientific career in the specialization. Regular casual meet-
ings, e. g. dinners with the head doctor, as already practiced
in the curriculum in the United States and England, could
provide new motivation here [25].
Moreover, the integration in the team of doctors proved to
be a further decisive factor in motivating students complet-
ing a subinternship in radiology to select a clinical elective
in radiology in the practical year with both the integration
in the team of doctors and the working atmosphere at the
hospital being important. These results also coincide with
the findings of other German study groups who used struc-
tured focus group analysis to examine the expectations and
experiences of students in internal medicine during ward
internships and the practical year [17, 26].
A limitation is that the present survey as a self-selected
sample does not allow conclusions about the population of
all medical students completing a radiology subinternship
[27]. At the same time the main structural features of the
surveyed group correspond with the population (age, gen-
der) of German medical students in the clinical phase. The
sociodemographic data are comparable with that of other
large Germany-wide surveys [12, 27]. Thus, in the absence
of further studies, the authors assume that the results of
this analysis are representative of the typical views of med-
ical students completing a subinternship in radiology [12].
The sample of 94 medical students who completed an at
least four-week radiology subinternship is only medium-
sized. This is a significant limitation in particular for addi-
tional subgroup analyses (e. g. according to age or gender).
The limiting factor here is that radiology is one of the smal-
ler disciplines and therefore significantly larger samples are
barely possible. Moreover, the selection of medical students
completing an at least four-week radiology subinternship
suggests a survey bias. Therefore, it is possible that primari-
ly students who already had above-average interest in radi-
ology compared to those completing a radiology subintern-
ship lasting less than four weeks were surveyed. Another
limitation is that the use of the term “bedside teaching” in
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connectionwith radiology is not as common as in other (in-
patient) specializations. It therefore cannot be ruled out
that the question regarding bedside teaching in the cate-
gory “quality and structure of teaching”wasmisunderstood
and thus answered incorrectly.

Conclusion
▼
The satisfaction of medical students with their radiology sub-
internship is of great importance for subsequent choices, in
particular motivation to select radiology for their clinical
elective in the practical year. Closer contact with students is
desirable not only with respect to the teaching of specialist
knowledge but also with respect to targeted early encourage-
ment of students with a special interest in radiology. Practical
involvement and bedside teaching are particularly important
to students. A comprehensive representation of radiology in-
cluding diagnostics, treatment, and interdisciplinarity should
be provided.

Clinical relevance of the study

▶ Radiology subinternships are important for the fur-
ther interest of students in the specialization.

▶ The quality and structure of teaching in subintern-
ships are decisive for student satisfaction.

▶ Integration in the team of doctors and practical invol-
vement positively affect subjective learning success.
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