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Abstract
Aim Medical school is demanding, and research aimed at improving the mental health of medical students is scarce. No
quantitative study about which specific measures students actually prefer to reinforce their health has been performed yet. The
aim of this survey is to find out which types of support should be given to medical students according to students’ own
perspectives.
Subject and methods A classroom survey of medical students (N = 1108, years 1–5) was carried out regarding various support
options and depressive symptoms. The statistical analysis was finalized using chi-square tests, t-tests, and the Kolmogorov–
Smirnov test.
Results The support options with the highest average scores were accessible sports classes, desire for free water/fruit during
lectures, and a clear study structure. Groups to exchange experiences with, including social media groups, were favored less.
Depressive symptoms in students correlated with a higher level of applicability of support options.
Conclusion Medical students require supportive study conditions. Specific subgroups of medical students could not be correlated
to a particular support program. Thus, we need a support program that addresses students’ wishes, not a program based on
feasibility, staff interests or passions.
Keywords Mental health . Medical students . Depression . Support options

Introduction
“I will use treatment to help the sick according to my ability
and judgment, but never with a view to injury and wrongdoing” (Hippocrates of Cos 1923). This excerpt of the
Hippocratic Oath depicts an obvious fact: medical students
are future doctors and hence are responsible for the wellbeing of their patients. However, students and then doctors
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have to stay healthy and fit themselves in order to be able to
treat patients properly (Oberg and Frank 2009).
The existing surveys concerning medical students have indicated a higher stress level and higher substance abuse compared with students of other fields (Lamberti et al. 2017;
Lehmann et al. 2014; Terebessy et al. 2016). Strikingly, students also often lack the appropriate coping strategies to fight
the stress and demands of medical school. Less than one fifth
of suffering students would actually seek help (Rotenstein
et al. 2016).
Several publications assessed the implementation of
methods that might help medical students to stay healthy
and prevent the development of depressive symptoms
(Brennan et al. 2016; Wasson et al. 2016; Kuhlmann et al.
2015). A survey of five US medical schools recently showed
a positive correlation between engaging oneself in topics apart
from medicine—in this case the “Exposure to Humanities”—
and a reduced burnout rate (Mangione et al. 2018).
Classroom surveys assessing mental health in a large number of medical students are very rare. Consequently, the intention here is to get a complete picture of views toward support
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options at a German medical school. The education of a future
doctor in Germany consists of 6 years in total, starting with
2 years of preclinical studies (basic studies, including anatomy
and physiology, followed by the first state exam, M1), followed by 3 years of clinical studies (basic education in medical
areas, e.g., internal medicine and surgery, followed by the
second state exam, M2) and a concluding year of rotations
(practical year, PJ). The studies are concluded with an oral
and practical colloquium at the end of the practical year (M3).
This present survey is a part of a larger survey project examining the mental health of medical students throughout the
whole course of a German medical school education, including
the assessment of prevalence and risk factors of mental health
issues as well as students’ sleep quality. This part of the larger
survey intends to identify support programs that students want
implemented in order to improve their health and lifestyle.

Materials & methods
Aim
The aim of this survey is to find out which support should be
given to medical students to support them and their mental
health according to students’ own perspectives. Results from
the included Beck Depression Inventory II (BDI-II) will be
correlated to the desire for support options.

Design
This was a cross-sectional, comprehensive classroom survey
of medical students at a German University.

Setting
Medical School of the Martin-Luther University HalleWittenberg.

Sampling & participants
From January 2018 to November 2018, students were examined cross-sectionally from all 5 years of the medical school of
the Martin-Luther University before the second state exam.
The sixth year was not evaluated since students from the
sixth year complete the last part of their education in different facilities in Saxony-Anhalt and throughout Germany
making a classroom survey impossible. The survey was
performed as a classroom survey.
Courses with mandatory attendance were chosen in order
to reach a high response rate. Students could also choose to
take home the questionnaire and return it to a secure collection
box in order to maintain students’ privacy. Participants
remained anonymous as no personal identifiers were

collected. Non-participants could not be identified individually. This study emanated from a working group project that
focused on different aspects of medical students’ health.

Instruments
For this study, a questionnaire was created in cooperation with
the Clinic of Psychiatry, Psychosomatics, and Psychotherapy
that collected statistical and biometric data, including age,
gender, state of origin, education, family and social background, history of personal and family illnesses, as well as
substance intake, including consumption of alcohol
(Terebessy et al. 2016). The Beck Depression Inventory II
(BDI-II) was used to assess for depressive symptoms.
Support strategies that had been assessed in other studies concluded the survey and represent the underlying data of this
manuscript. Items (N = 22) were extracted to evaluate support
options such as accessible counselors (Brennan et al. 2016) or
changing the grading system into a pass/fail system (Wasson
et al. 2016). The leading question was, “In order to better deal
with my study-related stress, I would use the following
services/wish the following services were offered.” Students
ranked each program on a Likert scale from 1 (entirely applicable) to 7 (does not apply at all).

Data analysis & presentation
The analysis of the collected data was performed with IBM
Statistical Package for Social Sciences (SPSS 25.0). The
socio-biometric questions were presented with descriptive
deviation characteristics using the mean (M) and standard
deviation (SD) where reasonable. Group differences were
analyzed using chi-square and t-tests. Requested support
was assessed through one-way ANOVA and calculation
of relative frequencies. Data of preferred support strategies
were analyzed for deviation from normal distribution. The
Kolmogorov–Smirnov test showed that all items significantly deviated from normal (all p < .001). Due to skewed
distribution of data, associations between depressive symptoms and requested support options were analyzed through
the Spearman-rank correlation.

Ethical approval
The Ethical Committee of the Martin-Luther University HalleWittenberg approved of the survey protocol on January 18,
2018 (2017–138).

Results
From 1235 students expected to be accessible within courses
with mandatory attendance, N = 1124 were actually present.
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Altogether, N = 1108 students participated in the survey,
resulting in an overall response rate of nearly 90%. Of the
surveyed students, 8% showed moderate or severe depressive
symptoms according to the BDI-II, with a pre-clinical BDI-II
mean of 8.84 (p < 0.05) and a clinical mean BDI-II of 7.78
(p < 0.05). Mild depressive symptoms were reported by 11%
of the students. Precise characteristics of the survey population can be found in Table 1.
Out of the 22 possible support options that were evaluated,
the ones that were viewed as “entirely applicable” were a clear

Table 1 Description of the
sample

study structure (mean = 2.02 points, median = 2), water and
fruits for free during compulsory events (mean = 2.37, median = 2), as well as a sports program that accommodates a
full study schedule (mean = 2.45, median = 2). The strategies that were mostly perceived as “does not apply at all”
were a social network group on Facebook (mean = 5.86
points, median = 7), groups for exchanging experiences
(mean = 4.78, median = 5), and a student health officer
(mean = 4.73, median = 5).

Variable

Semester

n1

%2

Filled-in questionnaires (total nvalid =1108)

1st
4th
5th
9th
10th
Total
1st
4th
5th
9th

352
215
231
154
156
718
344
210
225
153

31.8
19.4
20.8
13.9
14.1
65
20.9
22.5
23.9
25.0

10th
Total

154
1086

25.8
23.1 (±3.9)

179
867

17.1
82.9

523
540
36
1083
422

47.5
49.2
3.3
22.5 (±3.5)
38.4

714
112
277

64.7
10.2
25.1

225
877
564

20.4
79.6
8.84

539

7.78

894
121

81.0%
11.0%

62
26

5.6%
2.4%

Female students (total nvalid =1105)
Age in years (M+SD)

Home state (total nvalid =1046)
Saxony-Anhalt (area of the surveyed university)
Germany (other federal states)
Marital status (total nvalid =1108)
No recent relationship
In a relationship
Married
BMI (M+SD)
Not content about own weight (total nvalid =1100)
Professional education/studies prior to medical studies (total nvalid =1103)
None
Started but not graduated
Graduated
Use of relaxation techniques (total nvalid =1102)
Yes
No
BDI-II (total nvalid =1103)
preclinical
clinical
BDI-II; range of severity (total nvalid =1103)
No symptoms (<=13)
Mild symptoms (14–19)
Moderate symptoms (20–28)
Severe symptoms (28)
1

n = absolute number of valid questionnaires; variable due to missing responses

2

Unless otherwise indicated
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Table 2

Support options for students
Pre-clinical semesters

Mann-Whitney-U; pb

Clinical semesters

N

M (±SD)

Mediana N

M (±SD)

Mediana

Option 1: Mentoring from fellow students
Option 2: Mentoring from university staff
Option 3: Student health officer
Option 4: Elective subject on stress and burnout
Option 5: Time for volunteering
Option 6: Relaxation rooms on campus
Option 7: Exercise/sports class (at suitable times to fit your schedule)
Option 8: Workshops about learning techniques
Option 9: Lecture on stress management
Option 10: Seminars and workshops on stress
Option 11: Workshops/courses on autogenic training
Option 12: Workshops/courses on meditation
Option 13: Workshops/courses on relaxation exercises
Option 14: Workshops/courses on yoga

548
549
548
546
544
547
550
549
549
546
546
549
547
550

3.9 (±2.0)
4.2 (±1.9)
4.6 (±1.8)
4.4 (±1.9)
4.3 (±2.1)
3.6 (±2.0)
2.4 (±1.7)
3.9 (±2.0)
4.0 (±2.0)
4.1 (±1.9)
4.2 (±2.0)
4.0 (±2.1)
3.9 (±2.0)
3.9 (±2.1)

4
4
5
4
4
3
2
4
4
4
4
4
4
4

522
523
519
523
522
523
522
523
522
523
523
521
522
523

4.7 (±2.0)
4.5 (±1.9)
4.8 (±1.8)
4.6 (±2.0)
4.3(±2.1)
4.0(±2.1)
2.4 (±1.6)
4.1 (±1.9)
4.2 (±2.0)
4.1 (±2.0)
3.7 (±2.1)
3.7 (±2.1)
3.4 (±2.0)
3.6 (±2.1)

5
5
5
5
4
4
2
4
4
4
3
3
3
3

112,191; p<.001*
129,641.5 p=.005
130,850 p=.022
135,832.5 p=.162
140,196.5 p=.718
131,256 p=.018
141,899.5 p=.735
137,346 p=.214
135,281.5 p=.109
142,273.5 p=.919
121,910 p<.001*
131,222.5 p=.018
122,516.5 p<.001*
131,973.5 p=.018

Option 15: Discussion groups for exchanging experiences
Option 16: Facebook group with stress techniques and exchanges
Option 17: Pass/fail rating system
Option 18: More personal relationships with teachers/lecturers
Option 19: Free water and fruit at compulsory events
Option 20: Clear and structured organization of studies
Option 21: Change to daily study structure with fixed breaks
Option 22: Low-threshold drop-in center for students with problems

547
547
541
546
548
546
547
549

4.5 (±1.8)
5.8 (±1.5)
3.9 (±2.0)
3.6 (±1.8)
2.3 (±1.8)
2.1 (±1.4)
3.3 (±1.8)
3.6 (±1.9)

5
6
4
3
2
2
3
3

522
521
521
522
523
523
523
524

4.9 (±1.8)
5.8 (±1.4)
4.0 (±2.2)
3.8 (±1.9)
2.4 (±1.8)
1. 9 (±1.3)
3.0 (±1.8)
3.3 (±2.0)

5
7
4
4
2
1
3
3

125,816.5 p=.001*
140,875 p=.729
136,842.5 p=.407
132,976.5 p=.055
139,692 p=.447
127,545.5 p=.001*
131,844.5 p=.024
130,569.5 p=.008

a

according to the Likert scale, the empirical range was 1 (entirely applicable) to 7 (does not apply at all) in all subscales

b

due to alpha-accumulation, Bonferroni-corrected critical p value is .002, significant differences are marked with *

Table 2 shows the mean, standard deviation, and
median for each item, separately for pre-clinical and
clinical terms.
Options ranked on a Likert scale from 1 (entirely applicable) to 7 (does not apply at all). Most arithmetic means fell
within the range of the median with few exceptions (options 7,
19, 20 favored most, options 3, 15, 16 favored least).
In Fig. 1, the means are presented with the values of
the Likert scale divided into tertiles. The Likert scale
ranged from 1 (most applicable) to 7 (least applicable).
Students would answer with 1 or 2 (category 1) if they
agreed with the stated support option and 6 or 7 (category 3) if they did not agree. The bar chart depicts the
percentage of students that would either participate or
not participate in the proposed implementations as well
as the percentage of students from category 2 (points 3 to
5) that might benefit from the proposals. Therefore, major
groups within the students become visible. From one fifth
(19.6%, clear study structure) to half of all students
(47.5%, relationships to lecturers) ranked the support options in the second tertile (3 to 5).

In Fig. 1, analysis of the evaluated options 1 to 22 (“1” to
“22” in the figure) was carried out by dividing the Likert scale
(range 1 to 7) into three different categories and depicted in a
100% bar chart. Category 1: ranked 1 or 2 (most applicable);
Category 2: ranked 3 to 5 (middle); Category 3: ranked 6 or 7
(least applicable).
Although every option was correlated with sociodemographic data, no significant correlation was found except
for the following associations: students already using relaxation techniques tend to favor courses that teach relaxation
techniques (correlation 0.276; p < .001), yoga courses
(0.342; p < .001), courses on meditation (0.300; p < .001)
and courses on autogenic training (0.225; p < .001). The
female sex represents a relevant factor as female participants are more likely to choose yoga classes (0.299;
p < .001) and relaxation techniques (0.217; p < .001).
Correlating the results of the BDI-II to the score of each
support option, some significant correlations resulted. Table 3
depicts the correlations in detail. However, a higher BDI-II
score was consistently associated with a higher acceptance
of support of various kinds.
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Fig. 1 Rating of support options

Table 3 Correlation between the
BDI-II and support options

Option

Correlation r

Option 1: Mentoring from fellow students
Option 2: Mentoring from university staff
Option 3: Student health officer
Option 4: Elective subject on stress and burnout
Option 5: Time for volunteering

0.015
−0.136**
−0.150**
−0.157**
−0.019

Option 6: Relaxation rooms on campus
Option 7: Exercise/sports class (at suitable times to fit your schedule)
Option 8: Workshops about learning techniques
Option 9: Lecture on stress management
Option 10: Seminars and workshops on stress
Option 11: Workshops/courses on autogenic training
Option 12: Workshops/courses on meditation
Option 13: Workshops/courses on relaxation exercises
Option 14: Workshops/courses on yoga
Option 15: Discussion groups for exchanging experiences
Option 16: Facebook group with stress techniques and exchanges
Option 17: Pass/fail rating system
Option 18: More personal relationships with teachers/lecturers
Option 19: Free water and fruit at compulsory events
Option 20: Clear and structured organization of studies
Option 21: Change to daily study structure with fixed breaks
Option 22: Low-threshold drop-in center for students with problems

−0.034
0.045
−0.082**
−0.160**
−0.171**
−0.114**
−0.114**
−0.151**
−0.123**
−0.154**
−0.143**
−0.140**
−0.128**
0.025
−0.028
−0.156**
−0.189**

* p ≤ 0.05; ** p ≤ 0.01
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Since a low number (1, 2, and 3) indicates high applicability
of a support option and a high BDI-II score indicates more severe
depressive symptoms, a negative correlation expresses a strong
applicability of the support option. For example, if students report more depressive symptoms according to the BDI-II, they
agreed more with the wish for a low-threshold drop-in center.

Discussion
Key findings
Whereas medical students of the local University favor a clear
study structure and applicable measures such as a timetable
that accommodates sports programs, options such as communication groups are considered less helpful.

Context
Medical students form a heterogeneous group coming from
various regions, with different social situations and with a
varying level of previous work experience, which makes it
difficult to identify the necessary support options (Karay
et al. 2018).
Studies examining directly the needs and desires of medical
students to support their state of health are rare (Williams et al.
2015). A national survey in the US determined that medical
schools implement a variety of approaches to support medical
student well-being, but proper analysis and evaluation of the
diverse options are required (Dyrbye et al. 2019). According
to our knowledge, no other survey has been published listing
different options as rated by students. Normally, studies either
consist of meta-analyses (Schmidt and Hansson 2018) or the
assessment of a direct intervention (Brennan et al. 2016).
Qualitative collections of student suggestions exist, where a relatively small number of participants indicated options they preferred (Kötter et al. 2015). However, no further evaluation of the
proposals with a larger number of students has been initiated.
Students prefer a timetable leaving time for physical exercise but are less likely to accept options where they have to
present themselves in person to talk about difficulties (see Fig.
1). The support option that was viewed as the most applicable
to enhance the state of health was the establishment of a clear
study structure. Changing the curriculum from a teachercentered traditional setting to a student-centered approach
proved appealing to medical students and effective in
diminishing depressive symptoms, especially in female students (AlFaris et al. 2014). Hence, this is an option that should
be explored further at medical schools.
The results from the included BDI-II depict a distribution
related to other studies among students with some students
presenting symptoms of severe depression (Rotenstein et al.
2016). Various studies evaluate additional ways of treating

depression and mental health issues apart from the pharmacological approach (Kvam et al. 2016; Prathikanti et al. 2017).
Exercise compared to no treatment evoked a significant improvement in the well-being of the participants (Kvam et al.
2016). In our survey, a sports program that accommodates a
full student schedule ranked third best, meaning that the
awareness of the impact of physical exercise among students
is present. Also, generally, a higher BDI-II correlated significantly with a higher level of application to many of the proposed support options. Hence, this is one big factor on which
future support programs should be based.
A meta-analysis of the treatment of burnout among medical
doctors indicates that supportive working conditions strengthen mental health even more than just individual therapy
(Panagioti et al. 2017). Several factors prevent medical students from seeking mental health support, among them are the
stigma surrounding it and the lack of time (Rodriguez et al.
2017). Still, surveys show that students report major improvements in their stress levels and coping abilities when they
participate in an elective subject on coping strategies
(Pereira et al. 2015).
The options proposed in the questionnaire only partly
matched this survey population. A significant correlation with
a specific option was the use of exercise/sports classes and
relaxation techniques frequented by female students, which
could be explained through the fact that female students tend
to have stronger stress reactions (Pradhan et al. 2014). The
frequency of diagnoses of mental problems is also higher
among females (Picco et al. 2017).

Strengths & weaknesses
One benefit of this survey is the fact that all students of the first
5 years of a medical school were assessed. The last (sixth) year
is missing because students attend the practical year at various
teaching hospitals outside the surveyed school. Still, surveys of
such dimensions are rarely implemented (van Dijk et al. 2017).
Mostly, studies try to assess a pre-clinical year and a
clinical year and then compare the results of these
two years (Riemenschneider et al. 2016). Although this
survey was carried out at one German medical school, it
has to be stated that students are assigned to universities
following a central selection process for all German medical schools. A strong selection bias can, therefore, not be
assumed for the assessed students. This is also supported by
the heterogeneity of the survey population (see Table 1).
What is also a clear advantage is not only the large population compared to other surveys, but also the objective approach to assessing students’ opinions. Other surveys applied
more subjective techniques (Kötter et al. 2015). We chose
courses where a high response rate could be achieved. This
resulted in varying survey dates throughout the semester.
Students in their exam session might be under more stress
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and be more receptive toward a support program (Metzger
et al. 2017). Nonetheless, this helped to achieve this large
sample size of participating medical students.

Implications for future research and practice
According to this survey, only a few students would participate and take advantage of each option proposed. A large
group of students ranked the support options between 3 and
5. This represents the target group of undecided students that
might respond to implemented support. Further research
should identify other options. One possibility could be to include fewer choices, which might result in clearer preferences.
Students tend to underestimate the effect of group treatment and overestimate their own ability to change lifestyle
habits (Kendal and Diug 2017). Hence, it is also crucial to
increase knowledge and awareness about coping strategies
and support options. This results in encouraging medical students to seek assistance in order to strengthen their health
before severe damage to their mental state has been done
(Puthran et al. 2016; Hayes et al. 2017).
Surveys could be carried out at other German universities as
well as universities outside of Germany to enhance the validity of
the data from the University X for medical students (Lucchetti
et al. 2018). This should also include students from other fields
apart from medicine. In addition, cooperation between schools
may be initiated in order to establish partnerships between students from different University departments. This would support
medical students to widen their circle of study friends to include
students from different subjects (van Ark and Wijnen-Meijer
2018). Qualitative research commenced in the form of interviews
to identify support options named by the students themselves
should be further pursued (Kötter et al. 2015).

Conclusion
Medical students want to be supported in their studies through
a clear study structure. The intention of supporting medical
students and taking their troubles seriously could already lead
to a big difference for medical students. A bottoms-up methodology should dominate the development of measures in
order to reach a majority of students. We need a support program that addresses students’ wishes, not a program that is
based on feasibility, staff passion or interest. If a preventive
measure can save one medical student from a mental disease,
encourage healthy behavior and raise their awareness for mental health, once they are a doctor themselves, they will pass
their knowledge and experiences on to the general population.
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