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Abstract

Background: Given the expected increase in those entering retirement, the number of practising physicians is
predicted to decrease. Conversely, the number of physicians needed is set to increase, due to higher demands
resulting from the increasing average age of the German population. This may cause a deficit in the availability and
accessibility of medical care for the population in Germany, as well as in other countries.

As such, there needs to be a specific focus on the next generation of physicians. Will they fill the gap in those
medical specialties where it is most needed? This study aims to investigate (a) preferences for medical specialties
over time and (b) the reasoning behind these preferences among students.

Methods: Over three subsequent years, all medical students from the Jena Faculty of Medicine were repeatedly
invited to participate in an online survey. The questionnaire consisted of three parts to explore the students’

(1) preferred postgraduate specialty, (2) the reasons for their decision and (3) socio-demographic data.

Data analysis was performed using Fisher's exact tests and logistic regression analysis.

Results: The number of students completing the questionnaire in a given year ranged from 180 to 320, resulting in
a total number of 720 completed questionnaires. Between 40 and 50% of the students preferred internal medicine
as postgraduate specialty. About 25% of the students were interested in a surgical specialty. Diagnostics and
psychiatric medical fields were preferred by about 10% of all students for each field in each year of the survey. A
large percentage (about 18%) of the students remained undecided. The factors influencing the students’ specialty
preferences were most frequently reconciliation of work and family life, career goals as well as predicted workload.
The factors depended on the preferred medical specialty.

Conclusion: The influencing factors should be taken into account for recruiting prospective residents. Doing so
could increase the chance to attract the number of physicians needed to ensure adequate medical care in the field
of interest, according to the growing health needs of the population.

Keywords: Postgraduate specialty, Medical student, Influencing factor, Gender, Germany

* Correspondence: uta.dahmen@med.uni-jena.de

'Klinik fur Allgemein-, Viszeral- und GefaRchirurgie, Experimentelle
Transplantationschirurgie, Universitatsklinikum Jena, Drackendorfer Str. 1,
07747 Jena, Germany

Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-018-1200-8&domain=pdf
http://orcid.org/0000-0003-1958-5267
mailto:uta.dahmen@med.uni-jena.de
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Grasreiner et al. BMC Medical Education (2018) 18:103

Background

The number of practising physicians in Germany is
likely to decrease, due to the expected increase in the
average age of the German population [1-3]. In addition,
the physicians themselves are ageing, and a large propor-
tion of them will retire soon [1, 4-6]. Furthermore,
according to the Association of German Surgeons (Bund
Deutscher Chirurgen), the rate of students selecting sur-
gery for their postgraduate specialty is declining [7-9].

In contrast, the number of physicians needed is set to
increase, due to higher demands from the population in
relation to the number and extent of medical treatments
[4, 7, 10]. Altogether, this may cause a deficit in the
availability and accessibility of healthcare for the popula-
tion in Germany and other countries. In the UK, the
Netherlands, France and Switzerland, as well as non-
European countries, such as Canada, Brazil and Saudi
Arabia, several surveys have been conducted to explore
reasons influencing students in their specialty selection
[11-18]. In recent vyears, work-life balance, self-
fulfilment and income have often been cited as decision-
making factors in these publications.

However, the factors influencing the selection of post-
graduate medical specialties among German medical
students are not well understood [7].

This study aims to investigate (a) the preference for
medical specialties over time at the Jena Faculty of
Medicine and (b) the reasons for selecting surgery or
other medical specialties. In our study, we took a closer
look at surgical specialties due to the deteriorating situ-
ation in this medical field, which is due, e.g., to difficult
working time arrangements and a large proportion of
retiring surgeons in Germany [8].

This knowledge could help to improve the recruitment
of future physicians in Germany; without an awareness
of the influencing factors, they cannot be taken into ac-
count when seeking to attract new residents [19, 20].
Therefore, it is essential to find out if there are any influ-
ences from changes in specialty preference over time or
gender-related differences.

The study was performed in 2014, 2015 and 2016 at
the Jena Faculty of Medicine, when a new curriculum
was being implemented. This change was intended to in-
crease the level of practical experience for each student
with a special focus on the ambulatory, clinical or
research sector. The so-called JENOS project included
theoretical and practical teaching and ended with an
objective structured clinical examination (OSCE) [21].

Methods

Study design and distribution

To answer these questions, we designed a repeated
cross-sectional survey. In turn, we invited medical stu-
dents from the first- to the sixth-year at the Medical
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Faculty of Jena in three consecutive years. The students
were asked to complete an online questionnaire during a
six-week period in the summer semester of 2014, 2015
and 2016 [22].

The survey was generated using SoSciSurvey and
mainly distributed electronically via email distributors
and additionally through students’ Facebook groups
according to their year of study. Students registered with
the main email distributor for medicine, as well as the
email distributor according to their year of study,
received two electronic invitations. A reminder was sent
after 3 weeks via Facebook.

A pretest was performed to ensure that the items were
understandable and unambiguous. Randomly selected
students examined the survey, and the questionnaire
was revised according to their comments and sugges-
tions. As a result, we adapted the sequence of the ques-
tions of the survey.

Questionnaire

A three-part questionnaire was developed on the basis of
a literature review [19, 22, 23]. The first part of the survey
asked the students which postgraduate specialty they pre-
ferred from a list of 32 possibilities. For statistical analysis
purposes, the selected specialties were aggregated into five
large groups (internal medicine, surgery, diagnostics,
psychiatry and undecided) [Table 1] [24].

In the second part, we explored the reasons underlying
their specialty preferences. The participants were asked
to select which influencing factors they regarded as im-
portant when selecting their specialty. The predefined
factors covered characteristics of medical specialties and
the personal preferences of the students in terms of their
future working life.

In the third part of the survey, we asked for socio-
demographic data, such as age, gender and marital status.

Depending on the question, the students’ responses
were collected using Likert scales, yes/no answers, op-
tions menus or free input fields. For each question, two
alternatives were available to choose from: “I don’t
know” or “I don’t want to answer this question”.

No monetary or other incentive was offered to the
participants.

Statistical analysis
Results were expressed as both absolute numbers and
percentages. The response rate was determined by calcu-
lating the ratio between the number of completely filled
questionnaires and the number of invited participants.
Fisher’s exact tests were used to determine whether
there were any differences (H;) between female and
male students concerning the preferred medical special-
ties or not (Hy) [Table 2].
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Table 1 Summary of the five groups of specialties

Internal medicine

Surgery

Diagnostics

Psychiatry

Undecided

General medicine
Anaesthesiology

Paediatrics and Youth Medicine
Neurology

Cardiology

Internal medicine

Haematology and Oncology
Physical and Rehabilitation medicine
Endocrinology and Diabetology
Gastroenterology

Nephrology

Pneumology

Rheumatology

Dermatology and Venerology

Occupational medicine, Public health,
Hygiene and Environmental medicine

Angiology

Pharmacology

Clinical Pharmacology
Pharmacology and Toxicology
Radiotherapy

Orthopaedics and Trauma surgery
Gynaecology and Obstetrics
Ophthalmology

Heart surgery

Neurosurgery

Abdominal surgery

General surgery

Oral Maxillofacial surgery
Vascular surgery

Paediatric surgery
Otorhinolaryngology

Urology

Thoracic surgery

Plastic and Aesthetic surgery
Radiology and Nuclear medicine
Forensic medicine

Laboratory medicine, Human genetics,
Transfusion medicine

Microbiology, Virology, Infection epidemiology

Pathology, Neuropathology
Psychiatry and Psychotherapy

Psychosomatic Medicine and Psychotherapy

Childhood and Adolescent Psychiatry
and Psychotherapy

I'm still undecided

Overview of the medical specialties and to which larger group they

belong in our survey
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Logistic regression analysis was conducted to investi-
gate the joint effect of the influencing factors. We used
the preference for a group of specialties as dependent
variable in the regression model, e.g., the students pre-
ferred “internal medicine” or they did not prefer this as
specialty (yes or no). The explanatory or independent
variables of the multivariable analysis were influencing
factors, such as “workload”, “income” or “reconciliation
of work and family life” [Table 3]. In Table 3, the separ-
ate logistic regression analyses for the five groups of
specialties are shown. In turn, we performed a regression
analysis for each of the large groups of specialties, one
by one.

The odds ratio (OR), as determined by the logistic re-
gression analysis, was considered as an estimate of the
relative risk concerning which factors had and did not
have an influence on the students’ specialty preference
[25]. An indication of the increased or decreased odds
was given by the association with the influencing factors
(green or red markings in [Table 3]). An OR above the
value of 1 was considered as a (positive) influencing fac-
tor and an OR below 1 as a factor with a negative or no
influence on the students’ decision-making process.

The OR is simply the ratio between the following two
ratios: The ratio between “the student preferred a
particular specialty” and “the student did not prefer a
particular specialty”, and the ratio between “a positive
correlation with an influencing factor” and “a negative
correlation with an influencing factor” [26].

A p-value < 0.05 was considered as statistically signifi-
cant. Statistical data analysis was performed using SPSS
version 23 (IBM Corp., Armonk, NY, USA) and Office
2016 version of Excel (Microsoft, Redmond, WA, USA).

Ethical approval

According to the Ethics Committee of the Jena Faculty
of Medicine, formal ethical approval was not needed
since anonymity of the participating students and data
safety were ensured; nor did the study involve any
patient data.

Results
Response rate and socio-demographic data
The response rates ranged between 9.2% and 18.5% of
all medical students in the given year, as shown in
Table 4. In total, 720 questionnaires were completed.
The sample population was almost similar to the en-
tire medical student population in Jena and in Germany,
in terms of gender and age. Demographic characteristics
of the respondents, in comparison to all German med-
ical students, are shown in Table 4. The median age of
the participants was 24 years, in the range 18-44 years,
compared to a median age of 24.9 years of the total
population of medical students in Jena.
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Table 2 Specialty distribution over a period of three consecutive years [29]

Survey 2014 Survey 2015 Survey 2016
Total students Female Male students Total students Female Male students Total students Female Male students
Groups of specialties 2014 (n=325) students 2014 2014 (n=88) 20p14 2015 (n=219) | students 2015 | 2015 (n=58) 20p15 2016 (n=182) | students 2016 | 2016 (n=33) 20p16
100% (n=234) 72,0% 27,1% 100% (n=159)72.6% 26.4% 100% (n=148) 81.3% 18.7%

Internal medicine 50.8% | (n=165) [ 49.1% | (n=115) | 54.5% | (n=48) | .453 |41.6% | (n=91) [ 40.9% | (n=65) | 43.1% | (n=25) | .876 | 48.4% | (n=88) | 45.9% | (n=68) | 60.6% | (n=20) | .177

Family medicine | 13.8% | (n=45) | 13.7% | (n=32) [ 13.6% | (n=12) | 1.000 | 13.2% | (n=29) | 14.5% | (n=23) [ 10.3% | (n=6) | .505 | 17.6% | (n=32) | 16.9% | (n=25) [ 21.2% | (n=7) | .614

Paediatrics 9.8% | (n=32) | 12.4% | (n=29) | 3.4% | (n=3) | .020 | 7.3% | (n=16) | 8.8% | (n=14) | 3.4% | (n=2) | 247 | 8.8% | (n=16) | 8.8% | (n=13) | 9.1% | (n=3) | 1.000
Anaesthesiology | 10.2% | (n=33) | 7.3% | (n=17) | 18.2% | (n=16) [ .007 | 10.0% | (n=22) | 6.3% | (n=10) | 20.7% | (n=12) | .004 | 8.8% | (n=16) | 6.1% | (n=9) | 21.2% | (n=7) | .012
Neurology 4.0% | (n=13) | 4.7% | (n=11) | 2.3% | (n=2) | 526 | 1.8% | (n=4) | 2.5% | (n=4) | 0.0% | (n=0) | .576 | 3.8% | (n=7) | 4.7% | (n=7) | 0.0% | (n=0) | .353
Surgery 21.2% | (n=69) [22.2% | (n=52) [19.3% | (n=17) | .649 | 26.9% | (n=59) [ 28.3% | (n=45) [ 24.1% | (n=14) | .608 | 27.3% | (n=50) [ 30.4% | (n=45) | 15.2% | (n=5) | .088
Gynaecology 2.8% | (n=9) | 3.4% | (n=8) | 1.1% | (n=1) | .453 | 4.6% | (n=10)| 6.3% | (n=10)| 0.0% | (n=0) | .066 | 5.5% |(n=10)| 6.8% | (n=10)| 0.0% | (n=0) | .212

Orthopaedics and

% = 0 =. 1% = K .8% =, .9% =, .9% = o .2% =, 4L = 1% = K
e 7.4% | (n=24) | 6.8% | (n=16) | 9.1% | (n=8) | .482 | 6.8% | (n=15)| 6.9% | (n=11)| 6.9% | (n=4) | 1.000 | 8.2% | (n=15)| 7.4% | (n=11) | 12.1% | (n=4) | .481

Diagnostics 5.8% | (n=19) | 5.6% | (n=13) | 6.8% | (n=6) | .791 | 10.0% | (n=22) | 9.4% | (n=15) | 10.3% | (n=6) | .800 | 4.9% | (n=9) | 4.7% | (n=7) | 6.1% | (n=2) | .669
Psychiatry 3.7% | (n=12) | 3.0% | (n=7) | 5.7% | (n=5) | 320 | 3.7% | (n=8) | 2.5% | (n=4) | 6.9% | (n=4) | 214 | 3.3% | (n=6) | 3.4% | (n=5) | 3.0% | (n=1) | 1.000
Undecided 18.2% | (n=59) [20.1% | (n=47) | 12.5% | (n=11) [ .143 | 17.4% | (n=38) [ 18.2% | (n=29) | 15.5% | (n=9) | .692 | 15.9% | (n=29) [ 15.5% | (n=23) | 15.2% | (n=5) | 1.000

Percentages and numbers respectively relate to each year. White fields: Data for the five large groups of medical specialties. Grey fields: Data for some individual
medical specialties. Yellow fields: The p-values of individual medical specialties with large differences in the specialty preference between female and male
students. Purple fields: Percentages of female students preferring surgery

Table 3 Factors for specialty selection

95% confidence interval
. OR Odds
Influencing factors p-value X lower value | upper value
Ratio
Reconciliation of work and family life .062 1.394 .983 1.977
Workload .000 313 .635
Career prospects .001 .368 771
Internal medicine Extent of patient contact .007 1.126 2.135
Income .001 .297 .733
Reputation .059 1.478 .985 2.219
Participating in research .685 912 .583 1.425
Reconciliation of work and family life .000 .239 537
Workload .153 727 469 1.126
Career prospects .001 1.982 1.326 2.962
Surgery Extent of patient contact .022 432 .938
Income .084 1.517 .945 2.437
Reputation 576 1.135 729 1.767
Participating in research .056 .605 .361 1.014
Reconciliation of work and family life .226 1.555 .761 3.174
Workload .049 1.946 1.004 3.771
Career prospects .305 1.423 726 2.789
Diagnostics Extent of patient contact 439 .781 418 1.460
Income .044 2.095 1.020 4.303
Reputation 112 .501 214 1.175
Participating in research .000 3.952 1.991 7.843
Reconciliation of work and family life 125 481 .189 1.224
Workload .020 2.890 1.184 7.052
Career prospects 722 1.196 447 3.200
Psychiatry Extent of patient contact .012 3.127 1.284 7.613
Income .995 .000 0.000
Reputation .995 .000 0.000
Participating in research .362 494 .109 2.251
Reconciliation of work and family life .002 2.227 1.352 3.670
Workload .000 2.860 1.847 4.428
Career prospects .886 .965 .589 1.580
Undecided Extent of patient contact 116 714 469 1.087
Income .079 1.623 .946 2.785
Reputation 375 769 431 1.373
Participating in research .841 937 494 1.777

Method: The students were asked to decide whether any of the given factors influenced their decision to select a given specialty, and to rate each
factor separately. Green cells: Positive attribution. Red cells: Negative attribution. Yellow cells: significant p-values



Page 5 of 11

Grasreiner et al. BMC Medical Education (2018) 18:103

(%91) € (%2€) 8 (%8'1) 9 paydads 10N
(961°06) ¥91 (9%568) 961 (%8°06) S6¢ ON
9|qejleAe 10U s|gejieAe Jou (%C8) Sl o|gejleAe Jou  a|ge|ieAe Jou (%S 0L) SL o|qe|jleAe Jou o|gejiene Jou (%172) vT SOA
ualpiyd
(%€€) 9 (9¢'8) 8L (%/°€) ¢l payidads JoN
(%€6) LL (%SS) Tl %172) vT paley
diysuonejal e u|
(%€ L¥) 98 ©lLS) TLL (91°5S) 6/1
S|ge|ieAe Jou o|ge|leAe Jou ©L°0%) €4 o|ge|leAe jou (%L %€) 9L o|qejleAe 10U S|qe|lene Jou (%8°€€) 0L L 31buIs
SNIeIS IAID
3|ge|leAe 10U Sy 0ve 3|ge|leAe Jou 61T (X4 3|ge|leAR 10U 8yT 0ve uelpawl ‘aby
(%50) 1 (%6°0) T (%60) € paydads 10N
(968'8€) 869'GE (9%S°€€) 199 G6l8l) €€ (96€) 09€'GE  (%EEE) ¥6S (9%590) 85 (96€) L1SYE (%6CE) €45 (%1°£2) 88 Sle
(%T'19) 0¥T'9S (%5°99) 0Ol€l (%€°18) 8L (%19) 8€9%S  (%£'99) 8811 (%97/) 651 (9%19) TGE'eS 961°29) 911 (%07TL) ¥€T Sleuwls
(9%) U 19pUs
(@8LL=u)
8e6'le=U) (L/61=U)9l0C % 6 18 dsuodsay (866'68=U) SLOC BUS[ Ul 9L 21l dsuodsay (€98'/8=1U) Or/L=u)  %SgL aes dsuodsay

910 S)USpMis eudf Ul suspnis (181 =U) 910¢ eusf ul
[EDIPAW UBWLIDD) [edIpaw ||y sluspnis bunedpiued

510z Suapnis
[EDIPAW UBWIDD

SJU9pPMIS  (£1Z=U) SLOZ BUS Ul 10T SIUSPMIS
[eoIpaW ||y Siuspnis bunednilied  [edIpsw UruwlIsD)

910z Aenng

G10z Aaning

¥10C eUSf Ul (¢Ze =U) 10T _uUSf Ul
SIUSPNIS [eDIpaWl [l Siuspnis Bunedidiued

10T Aonng

sopspsIdRIeyYd Dlydeibowap-020S { ajqel



Grasreiner et al. BMC Medical Education (2018) 18:103

The distribution of socio-demographic data changed
slightly over all 3 years. Gender distribution of the
participants was unequally distributed, as it is nowadays
throughout the whole population of medical students in
Germany. Nearly three quarters of the respondents in all
3 years were female. The number of female participants
was slightly higher compared to the total population of
female medical students from the Jena Faculty of
Medicine. Compared to the total population of female
medical students in Germany, females in Jena were
somewhat over-represented.

Preferred medical fields - general distribution
Separate analysis of the results from the years 2014,
2015 and 2016 revealed a stable distribution of the pre-
ferred medical fields between female and male students
[Table 2]. It emerged that about half of the participants
were interested in internal medicine, a quarter in surgi-
cal fields and about 10% in diagnostics or psychiatric
fields [Fig. 1, Table 2]. A high proportion, i.e., nearly one
fifth, of the students were undecided about their future
postgraduate specialty. These students could potentially
be attracted to under-represented medical fields, if their
reasons influencing their decision-making were better
understood.

Gender-related differences were found in Anaesthesi-
ology and Paediatrics. The former specialty was pre-
ferred more by male students in all 3 years, whereas the
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latter was preferred more by female students (but only
in 2014).

The students preferring surgery were increasingly
female, which is in accordance with the findings of the
German Medical Statistics Department. This situation
could lead to an increasing shortage of surgeons due to
family-related employment breaks, although flexible
working models could help to address this.

Factors influencing the preference of a given medical
specialty

Besides “reconciliation of work and family life”, the
factors “workload” and “career prospects” were indicated
most frequently as influences on the preference regarding
the postgraduate specialty, as shown in Table 3 and
in Fig. 2a-e. The reason for preferring one of the
specialties in the five main medical groups differed
considerably, depending on the selected group.

Internal medicine

Students preferring internal medicine had a strong
positive association with the “extent of patient contact”
(OR 1.550) [Fig. 2a, Table 3]. In contrast, they were less
influenced by career-related factors such as “workload”
(OR 0.446), “career prospects” (OR 0.532) or “income”
(OR 0.467) compared to students preferring other
specialties.

100%
agy | 183% 18.0% 155% | | |
I , 1 33% 2255 undecided
80% BB WS so% [ — doctors i
5.9% 9.7% practice
70% - —
ol Psychiatr
=}
£ 3.9% SHCEERY
‘S 60% -
a
w
-
& 509 -
Y Diagnostics
3
g 40% -
e
[
a
30% - m Surgery
20% -+
® Internal
10% -+
Medicine
0% -
all students 2014 all students 2015 all students 2016 all working
physicians 2016
Year of the survey
Fig. 1 Specialty selection from 2014 to 2016. Distribution of preferences for medical specialty according to gender and study year [31]
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Reconciliationof ~ Workload ~ Career prospects Extent of patient Income
work and family contact
life

Reputation

Participating in
research

Reconciliationof ~ Workload ~ Career prospects Extent of patient Income
work and family contact
life

Reputation

Participating in
research

a

M inner 2014
® Inner 2015

 Inner 2016

b

®Surgery 2014
= Surgery 2015

 Surgery 2016

M Diagnostics 2014
W Di; ics 2015

a Internal medicine. b Surgery. ¢ Diagnostics. d Psychiatry. e Undecided students

.

Reconciliation of Workload Career prospects Extent of patient Income Reputation Participating in
work and family contact research
iife
100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
300% :
20.0%
e _—
0.0%
Reconciliation of Workload Career prospects Extent of patient Income Reputation Participating in
work and family contact research
Iife
Reconciliation of Workload Career prospects Extent of patient Income Reputation Participating in
work and family contact research
iife

i Diagnostics 2016

d

mPsychiatry 2014
HPsychiatry 2015

 Psychiatry 2016

e

® Undecided 2014
® Undecided 2015

 Undecided 2016

Fig. 2 Influencing factors for 3 years. Distribution of the influencing factors for the five groups of medical specialties for three subsequent years.

Surgery often rated career-related issues as important in their
Career-associated factors, such as “career prospects” decision-making.
(OR 1.982), were listed by students selecting surgery as During all 3 years of the survey, students preferring
strongly influencing their preference [Fig. 2b, Table 3].  surgery attached less importance to “reconciliation of
In contrast, students preferring other specialties less work and family life” (OR .358) or to the likely “extent
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of patient contact” (OR .637) compared to students pre-
ferring non-surgical specialties [Table 3].

Diagnostics

It should be emphasized that the students preferring
diagnostic specialties rated the possible “participation in
research” (OR 3.952) as a strong influencing factor in their
decision-making [Fig. 2c, Table 3]. This was not the case
with other medical specialties. A large impact was
observed in relation to the students’ future “income”
(OR 2.095), as well as prospective “workload” (OR 1.946).

Psychiatry

The students who preferred psychiatric specialties
acknowledged the “extent of patient contact” (OR 3.127)
[Fig. 2d, Table 3] as a strong influencing factor. In al-
most the same manner, the students reported a strong
positive association with their prospective “workload”
(OR 2.890).

Undecided students

The group of undecided students is of special inter-
est. The majority of these students indicated that
“reconciliation of work and family life” (OR 2.227)
and the expected future “workload” (2.860) were fac-
tors of great importance for them, despite having no
preferred specialty at the time of the survey [Fig. 2e,
Table 3].

The influencing factors of undecided students were
in contrast to those of students preferring, for ex-
ample, surgical medical fields or internal medicine
[Table 3].

Discussion

The present single centre study investigated the pref-
erences among medical students concerning the selec-
tion of a postgraduate specialty and their reasons
behind this process.

It should be noted that, according to our study, the
interest in surgery does not decline during the course of
studies, as reported previously by Ansorg et al. [7] and
Paulmann et al. [27], but remains constant. Ansorg et al.
and Paulmann et al. observed a declining interest in
surgical fields, or rather a lower proportion of female
students interested in surgical fields. In contrast,
Diderichsen et al. [28] reported an unchanged interest,
which is in accordance with our results. This is further
supported by the national statistics regarding the distribu-
tion of board-certified physicians [29-31]. According to
the German Federal Statistical Office, the rate of surgeons
remained stable at 20% over the last 16 years [31-33].
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Specialty preferences and comparison with working
physicians

According to our results, the distribution of preferred
postgraduate specialties among Jena medical students is
comparable to the current distribution of specialties
among currently working physicians in Germany [Fig. 1].
[29-33]. Selected specialties of the study population were
compared to statistics for German physicians [14]. The
distribution of medical specialties among board-certified
working physicians and the preferences of the students
was very similar, suggesting an unchanged interest in the
different fields of medicine [see also Table 5] [29-33]. This
corresponds to the findings of Diderichsen et al. [28], who
stated, in their cross-sectional study, that Swedish medical
students show nearly the same preferences in their spe-
cialty selection, irrespective of their gender. The propor-
tion of students selecting surgery in Jena increased slightly
from 21.4% in 2014 to 27.6% in 2016. If our results hold
true, the potential shortage of surgeons would be limited
to what is required in order to meet the growing demand
from a population with increasing age and healthcare
needs. As female students outnumbered male students,
the shortage in surgical residents due to family-related ab-
sences requires a rethink regarding working time models
in understaffed medical fields [4, 7].

The group of undecided students is of particular inter-
est, because of the possible recruitment of these students
in medical specialties with a shortage of residents.
According to Al-Fouzan et al. [22], the proportion of
undecided students could be diminished with the help of
formal career counselling during medical school. This
could be implemented according to the Canadian guide-
lines [34]. An optimal time to perform career counsel-
ling is the end of the clinical part of studies, as well as
the beginning of the residency, which could be carried
out as individual counselling or as a group event, espe-
cially for disadvantaged students [35]. In addition, there
may be a lack of role models in some understaffed spe-
cialties [5, 36]. Role models are characterized by their
expertise and, in particular, their approachability [36].

In our study, the reasons rated as important by the
majority of undecided students were different to the
reasons given by students primarily interested in
surgery. Consequently, the factors “workload” and
“reconciliation of work and family life” should be
taken into account when trying to attract currently
undecided students into potentially under-represented
specialties, such as surgery. In other words, special ef-
fort should be focused on offering suitable working
conditions to this cohort of students.

Factors influencing specialty selection
We identified the factors influencing the selection of
postgraduate medical specialties including personal
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Table 5 Summary of working physicians
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Groups of Working physicians Working physicians Working physicians Working physicians Working physicians
. eci:’lties 2000 2010 2014 2015 2016
P (n=294676) (n=333599) (n=365247) (n=371302) (n=378607)
r:q”etjlrc'::!e 120564 | 40.9% | 135709 | 40.7% | 146284 | 40.0% | 150779 | 40.6% | 153633 | 40.6%
(Family o o o o 5
et 36 963 12.5% 43.103 12.9% 43.206 11.8% 43 569 11.7% 43618 11.5%
Surgery 56906 19.3% 68555 20.6% 74386 20.4% 76318 20.6% 77809 20.6%
Diagnostics 10501 3.6% 12719 3.8% 14648 4.0% 14466 3.9% 14862 3.9%
Psychiatry 14464 4.9% 17882 5.4% 19323 5.3% 19809 5.3% 20088 5.3%
Without
specialist 76580 26.0% 98346 29.5% 110227 30.3% 109543 29.5% 111850 29.5%
examination
Others 15661 5.3% 388 0.1% 379 0.1% 387 0.1% 365 0.1%

Chronological sequence of working physicians highlighting the steady increase in the number of female surgeons. White fields: Data for the five large groups of

medical specialties. Grey fields: Data for an individual medical specialty

motivations, career-associated reasons and work-life bal-
ance. Personal aspects of future life planning and charac-
teristics attributed to a given specialty had a large
influence on the selection of the postgraduate specialty.

Characteristics commonly attributed to surgery in-
clude promising career prospects, high workload and
good reputation. Kiolbassa et al. [19] also stated that stu-
dents selecting surgery are more concerned about their
career prospects and their reputation than students
selecting other disciplines. These characteristics were
also the key influencing factors among students selecting
surgery as their postgraduate specialty in our study, as
well as in the survey conducted by Khader et al. and
other studies [18, 19, 28, 37-41]. According to Khader
et al. [37], in the main, male students preferring surgery
were highly influenced by factors such as prestige and
income, whereas females did not rate these factors as be-
ing of the utmost importance.

In contrast, Kaderli et al. [42] and others [5, 19, 43]
stated that factors such as work-life balance and family
planning do not equate with seeking a undemanding
lifestyle, but with having the time to fulfil life goals be-
sides work [42]. Consequently, surgery is less often se-
lected by students who attach importance to family life,
as a complement to their working life. These students
tend to select internal medicine, diagnostics or psych-
iatry as their preference. Similar results have also been
reported in studies by Alers et al., Takeda et al. and
others [18, 19, 44-47]. According to Alers et al. [45],
Diderichsen et al. [28] and Harries et al. [48], female
physicians tend to work part-time more than their male
colleagues. These women often select disciplines such as
general medicine or internal medicine because they
associate them with family friendliness [28, 45]. Takeda
et al. [46] and Correia Lima de Souza et al. [15] stated
that surgical specialties (surgery, neurosurgery) were

associated with having little time for the fulfilment of life
goals, whereas other specialties such as ophthalmology,
radiology or dermatology allowed time for personal
goals. In particular, more female students would prefer
to work part-time compared with male students [28, 48].
Consequently, female students follow a different reason-
ing process in the selection of a specific specialty than
male students. Furthermore, the feminisation of medi-
cine, and in particular of surgery, would require a
change in thinking about work-life balance, modern
working time models, and the participation of females in
leadership and research [49].

In summary, the preferences of the medical students
in our study almost reflect the distribution of future
physicians across Germany [Table 2] [1]. Therefore, the
influencing factors for the decision-making process
should be taken into greater consideration when ad-
dressing a shortage of physicians in certain specialties
[50, 51]. For instance, improved working conditions
would be required to accommodate the wish for a
sustained work-life balance [27, 31]. This would be
essential not only to attract students into under-
represented medical fields at the postgraduate spe-
cialty stage, but also to help them complete their resi-
dency and enable them to pursue a successful career
as a physician. However, our results confirm that
there is a need for the introduction of more flexible
working models, career counselling at an appropriate
stage during studies, and good mentoring interven-
tions for residents.

Strengths

This study was conducted at a single medical school
in Germany, but as a repeated cross-sectional study
addressing all students repeatedly over 3 years. This
design has both strengths and limitations. Including
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other medical schools could have provided a better
representation of the study population. However, our
sample population had a similar gender and age dis-
tribution as nationally reported, suggesting a satisfac-
tory representation.

Conclusion

According to our study, the interest in different medical
specialties remained stable regarding the gender of the
students who participated. The decision-making process
was found to be affected by the desire to achieve a
work-life balance, allowing for career and family com-
mitments to be reconciled.

Our results suggest that extra effort should be focused
on adapting working conditions to ensure that pursuing
both goals in life is supported. Doing so could help stu-
dents who are already interested in under-represented
medical fields to realize their professional goal, as well
as encourage undecided students to consider this
specialty. This, in turn, could increase the possibility of
recruiting the number of physicians needed to ensure
adequate medical care according to the growing de-
mands of the German population.
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