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Abstract
Background: Resilience is a widely-used catchword in the last couple of years to describe the resistance to
psychological strains of life, especially for the healthcare work-force. The promises of resilience to burnout sound
great and what we all would want: less health impairment despite stress, higher work satisfaction and last but not
least higher work performance. There is research that shows that students and physicians have high emotional
distress and low resilience, yet comparably little is known which aspects of resilience are exactly impaired in the
upcoming work-force. With our study we investigated the in-depth resilience status of medical graduates from five
medical schools within their first year after graduation. In this, additionally to assessing the resilience status as a
whole we investigate the answers on the singular items and the relationship of the resilience status with
neighboring constructs.
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Methods: In 2018, 1610 human medical graduates from five Bavarian medical schools were asked to take part at
cross-sectional Bavarian graduate survey (Bayerische Absolventenstudie Medizin, MediBAS). The response rate was
38,07, 60% of the participants were female. For the identification of the in-depth resilience status we included the
5-point Likert 10-Item Connor-Davidson Resilience Scale, German Version in a graduate survey posted to 5 medical
schools and over 1610 eligible participants of whom 610 (60% female) filled out at least parts of the survey. To
identify relationships to other aspects we posed further questionnaires.
Results: The resilience status showed a mean resilience score of M = 37.1 (SD = 6.30). The score ranges from 3.22 (I
am not easily discouraged by failure) to 4.26 (I am able to adapt to change). One third of the participants chose not
to answer the item “I am able to handle unpleasant feeling”. Relationships to job satisfaction, scientific competence
and stress are presented in the article.
Conclusions: The study shows that the overall resilience status of medical graduates one year after their
graduation is rather high, but subjectively they do not feel equivalently resilient for the different aspects they face
in their job. Especially, how to handle their emotions seems to be challenging for some of the young physicians. In
the article we sketch ideas how to handle the specific training needs the study has identified.
Keywords: Resilience, Stress, Burnout, Graduates of medical studies

Background
Resilience is a widely-used catchword in the last couple
of years to describe the resistance to psychological
strains of life. The promises of resilience to burnout
sound great and what we all would want: less health impairment despite stress [8], higher work satisfaction [25]
and last but not least higher work performance [14]. Resilience also helps to circumvent issues such as impaired
concentration, increased cynicism, undermined professional
development, and jeopardized care for patients [4].
Regarding medical students and physicians it was
found that higher perceived stress is related to lower resilience [1, 22]. W and that resilience negatively correlates to mental health problems [20] depressive and
other stress related symptoms [9].
On the one hand, we do know that developing and
maintaining of resilience is important to stay physicially
and mentally healthy. On the other hand resilience has
rarely been used as the goal of medical education, but
has rather been implicitly trained [10]. For example a
study found that higher experience of trauma in medical school is associated with personal gain [9]. The evidence thus far shows that medical students are
emotionally not equipped better than their peers for
their future job [22]. Surely, a more formalized and
planned training of resilience for medical students and
physicians is a good idea [12]. One study proposes a
whole training program in order to support students
[19], others see resilience more as a means to lifesatisfaction [12]. We agree with the notion that the relationship to other constructs is very important to identify what we understand as resilience, but think that we
need to identify even more in detail which parts of resilience are (most) in need of training. What exactly
and potentially how do we want and need to influence
resilience as medical educators?

With our article we would like to investigate the resilience status of graduates for human medicine from five
medical schools in Bavaria in their first year after
graduation.
In German and international medical education resilience in medical students has not been studied in-depth.
Such an analysis is necessary to know where to shift the
focus to, when training aspects of resilience in and after
medical school.
Therefore, in our study, we aimed to assess medical
school graduates’ resilience status in Bavaria at the first
year of their working career. We investigate the overall
score and the answers on singular items. Additionally,
we study the relationship of resilience to other constructs. Namely, we assume that the constructs “stress,”
“job satisfaction” and “scientific competence” in particular are closely linked to resilience and therefore could
make it more transparent how they relate to training
needs. Whether and to what extent scientific competency relates to the resilience of individuals is currently
unclear. Students in Germany learn how to be a physician and medical scientist simultaneously and we assume that the acquired level of scientific competence
could make it easier to study and subsequently work.
Since we want to investigate and understand the resilience status of medical graduates, it is obvious to take a
closer look at stress as a much better construct and job
satisfaction as a potential results of failed or successful
resilience. In particular, we want to be able to provide
the ground to develop appropriate measures to promote
resilience. We therefore focus on the item- to- item variation of our assessment.
Our hypotheses are:
1. There is variation in resilience status and different
aspects of resilience status in the cohort studied.
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2. Job satisfaction, stress and scientific competence are
related to the resilience status.
a. There is a positive relationship of “scientific
competence” and resilience status.
b. There is a negative relationship of “stress” and
resilience and a positive relationship of “job
satisfaction” and resilience status.

Methods
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completion rate was 99,8%. Drop out could have been
due to motivational issues. No incentive was given for
participation.
For the identification of the resilience status we included the 10-Item Connor-Davidson Resilience Scale,
German Version [24] in the survey. The 10 items measure resilience with a 5-point Likert type response scale
form 0 (never) to 4 (almost always). The questionnaire
represents the following aspects of resilience [3]:

Assessment of the resilience status of medical students

A survey in the course of the so called “The survey of
Bavarian medical graduates (Bayerische Absolventenstudie Medizin, MediBAS)” is a multi-centric crosssectional survey comprised of several validated questionnaires (listed below) conducted in five Bavarian medical
schools
(Friedrich-Alexander-Universität
ErlangenNürnberg, Julius-Maximilians-Universität Würzburg,
Ludwig-Maximilians-Universität München, Technische
Universität München, Universität Regensburg) and one
Bavarian veterinary medical school (Ludwig-Maximilians-Universität München). The German higher Education system is organized in a way that it ends with a
state wide licensing exam for all medical professions and
veterinarians. We did conduct the survey with all graduates because they were part of the same graduate pool,
but did only analyze the human medicine students. Bavaria is a large state in Germany and is representative for
German Medical Schools regarding the number of students enrolled and medical school sizes included.
Germany has a final licensing exam after which the students are allowed to practice medicine.
The study was done from October 2018 to January
2019, roughly one year after the students final graduation. We conducted the study in collaboration of the
Kompetenznetz Medizinlehre Bayern (KMB) and the
Bavarian institute for higher education research and
higher education planning (Bayerisches Staatsinstitut für
Hochschulforschung und Hochschulplanung, IHF). Target persons were those who had finished their final state
license examination between 01. October 2016 and 30.
September 2017 at one of the participating faculties. The
questionnaire was sent out in an online version (via
Questbeck, Globalpark inc.) and a paper-based version
to all participants at their home address via mail and email and a the request to send it back by September
30th the latest. We pseudomized both with the same
code to avoid double-participation. We will present data
of the human medical graduates only. All 1610 graduates
were asked to participate, 613 did participate, the response rate was 38,07, 60% of the participants were female. A very representative to the quota of female
medical students of 62,5% nationwide (https://de.statista.
com/statistik/daten/studie/200758/umfrage/
entwicklung-der-anzahl-der-medizinstudenten),











Adapt to change
Deal with whatever comes my way
See humorous side of things
Stress makes me stronger
Bounce back after illness or injury
Believe I can achieve goals despite obstacles
Under pressure I stay focused
Not easily discouraged by failure
Think of myself as a strong person when facing
challenges
 Able to handle unpleasant feelings
Participants’ answers should be given based on reflection from the previous four weeks of their life. The level of
agreement within each item allows for the calculation of a
score for each participant. Possible overall score ranges
vary from a minimum of 0 (lowest level of resilience) to a
maximum of 40 (highest level of resilience). We used the
German version validated by Sarubin et al. [24].
To identify how participants’ resilience level relate to
other constructs we included other measures. To self assess professional competence we included the professional competence scale (13 items) of the Freiburger
competence questionnaire with overall 45 items [6]. To
measure the scientific competence we included the
Munich Research Competence Scale [5], whereof scientific competence is based on the learning goals of the national competency based learning objective catalogue
medicine (Nationaler Kompetenzbasierter Lernzielkatalog Medizin; wwww.nklm.de).
We further asked questions regarding their demography, income and working time, discrimination and
mobbing experiences as well as their perception of how
they deal with excessive demands, how they handle feedback and workplace learning. The latter two measures
are adapted from a questionnaire for social workers [23]
and have since been validated (Heim, M., Schulz, C. M.,
Schneider, F., Berberat, P. O., Gartmeier, M., & Schick,
K., Measuring informal workplace learning outcomes in
graduate medical education: validity and adaptation of
an instrument suitable for residents, Submitted). All of
the scales used in MediBAP and their generation is detailed in the “Methodenbericht” which can be inquired
at https://www.bap.ihf.bayern.de/medibas .
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All measures were very carefully chosen as part of the
study to gain as much insight into the potential relationship of resilience to the other constructs. We had we
had limited participant-time to allocate and therefor had
to make hard choices. For example we chose to use the
10 item instead of the 25 item version of the German
version of the Connor-Davidson Resilience Scale [24].
Statistical analysis

To assess the resilience status, a mean score for each
item was calculated. To further advance the knowledge
on the resilience status and to detect potential confounder variables, we calculated the relationship of the
scale to other measurements of the survey with Pearson
correlations. Missing data was excluded by case.
In order to give a clear and complete account of our
study we provide a Supplement to the study with the
STROBE checklist (www.strobe-statement.org).

Results
Demographics

We have summarized the demographic data of our sample in Table 1.
Resilience of medical students and its relationship to
other constructs

1. The Connor-Davidson resilience scale resulted in a
mean resilience score of M = 37.1 (SD = 0,63). As
expected resilience was measured highly reliable
(Cronbachs α = .88). To investigate hypothesis 1
(There is variation in resilience status and different
Table 1 Demographic data of medical students
Frequency

Proportion in %

20–30 years

452

73,7

30–40 years

100

16,3

> 40 years

7

1,1

Total

559

91,2

Missing

54

8,8

Female

375

31,8

Male

195

61,2

Total

570

93,0

Missing

43

7,0

Yes

94

15,3

No

449

73,2

Total

543

88,6

Missing

70

11,4

Age

Gender

Migration background
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aspects of resilience status in the cohort studied.)
we analyzed the item-to-item variation in the
Connor-Davidson resilience scale. We have
depicted the individual scores in Table 2.
The score of the last item shows a high number of
non-respondents. Many of the participants did choose
not to answer the last item. In general the scores
seem relatively high compared to other nonclinical
samples [24].
To investigate hypothesis 2 (Job satisfaction, stress and
scientific competence are related to the resilience status)
we first correlated the overall scale to the scale of professional competence including the items of stress and job
satisfaction.
Resilience status did positively relate to professional
competence (13 items, correlation of r = .19; p < .05) and
scientific competence (10 items, correlation r = .19;
p < .05). A significant negative relation between resilience and the question how satisfied participants were
with their first job (r = −.18; p < .01) was found. Conversely, participants’ satisfaction with their medical education did relate to their resilience scores positively (r =
.12, p < .01). There was a negative significant correlation
regarding participants’ stress, called subjective excessive
demands in the scale (How does the following attribute
apply to you: professionally overwhelmed; r = −.20;
p < .01; workload r = −.10; p < .05; too many stand-by duties r = −.09; p < .05). Further, we found that participants
scores’ regarding discrimination and mobbing experiences regarding their ethnicity was significantly related
to resilience scores (r = .08, p < .05).
The resilience score did not relate significantly to
scores of professional workplace learning (r = .08, n.s.)
and feedback (r = .01, n.s.). The resilience score did not
relate significantly to participants’ income (r = .04, n.s.),
nor their contractual (r = .04, n.s.) or real working time
(r = .05, n.s.). The results are summarized in Table 3.

Discussion
The study is a primer on resilience after medical school
with a large study population from five medical schools
in Bavaria, Germany. The in-depth resilience status of
medical students after their graduation and their first
year in at work has been investigated and might show
which aspects resilience training needs to focus on.
Our results indicate that medical graduates in their
first year after graduation do estimate their resilience to
be rather high. It is rather likely that their resilience does
not seem impaired because they haven’t worked for a
long period of time and their resilience has not been
tested yet. Another explanation might be that more resilient graduates might have been more likely to participate. Data that contradicts this bias is that that
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Table 2 Resilience scores of medical students
I am able to…

Missing

N

M

SD

Adapt to change

41

572

4.26

0.77

Deal with whatever comes my way

42

571

3.43

0.91

See humorous side of things

44

569

3.41

1.03

Stress makes me stronger

43

570

3.46

0.94

Bounce back after illness or injury

42

571

4.06

0.96

Believe I can achieve goals despite obstacles

45

568

4.14

0.85

Under pressure I stay focused

44

569

3.60

0.90

Not easily discouraged by failure

46

567

3.22

0.99

Think of myself as a strong person when facing challenges

46

567

3.78

0.91

Able to handle unpleasant feelings

195

418

3.78

0.89

37.10

6.3

Overall score sum

participants’ resilience scores in itself vary. Two parts of
the in-depth status are especially interesting. First, students estimate regarding discouragement by failure is rather low. Second over 150 of the participants who
answered all other questions chose not to answer
whether they are able to handle unpleasant feelings.
Medicine does entail negative feelings for physicians and
patients [17] and it is one of the core components of a
resilient healthcare work-force to deal with failure [27].
As medical educators we need to address this issue
within the realm of a broader resilience programs. We
will now discuss the further findings before we sketch a
plan how to educate how to handle discouragement by
failure and handling of unpleasant feelings for those students who need it. Hypothesis 1 holds true in that there
is variation in resilience status and different aspects of
resilience status in the cohort studied.

The resilience status we assessed did provide some
insight regarding the relationship of resilience in a
broader context. As could be expected, a higher level of
professional and scientific competences relates to higher
levels of resilience and vice versa. Medical education
needs to assess uncertainty and address uncertaintytolerance in order to counteract these tendencies [2].
Participants who felt their stress to be more excessive
did have lower resilience scores or vice versa less resilient participants felt the stress (called subjective excessive
demand in the scale) to be higher. Interestingly, no relation to the actual and contractual weekly working hours
was found. This provides evidence that indeed it is not
the workload that is important, but the way how physicians cope with the workload [21]. Hypothesis 2a holds
true in that there is a positive relationship of “scientific
competence” and resilience status.

Table 3 The results of the relationship of medical students’ resilience status. Presented are the Pearson correlations to the overall
resilience scores
Scales

r

p

Professional competence

.19

<.05

Scientific competence

.19

<.05

Feedback

.01

n.s.

Professional workplace learning

.08

n.s.

Singular items

r

p

How satisfied were you with your first job?

- .18

< .01

Job satisfaction: How satisfied were you with your medical education?

.12

< .01

Stress: Excessive demand: professionally overwhelmed

−.20

< .01

Stress: Excessive demand: workload

−.10

< .05

Stress: Excessive demand: too many stand-by duties

−.09

< .05

Participants’ income

.04

n.s.

Contractual working hours

.04

n.s.

Actual working hours

.05

n.s.
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Hypothesis 2b was true in part. As there is a negative
relationship of “stress” and resilience status but not a
positive, but a negative relationship of “job satisfaction”
and resilience status.
The negative relationship of job satisfaction and resilience can point towards the idea that resilience is built
from a necessity to develop it. As there was no relationship to feedback at the workplace, workplace-based
learning and the resilience score the continuing medical
education put in place does not seem to suffice to advance physicians’ resilience. Resilience education might
help to build resilience in undergraduate and continuing
medical education [26]. But potentially generic resilience
programs might not be necessary for everyone. Our data
shows that especially 1) handling disencouragement by
failure and 2) struggling with one’s own emotions while
dealing with patients could be important key aspects
that need to be learned by graduates. We will now
sketch very roughly how these aspects could be learned.
1) Self-worth/self-care training: To deal with unpleasant feelings self-worth trainings incorporate practices to
learn to focus, instead of avoiding, unpleasant feelings
[15]. Paradoxically focusing on these feelings make them
disappear. A recent study found that incorporating
practices of self-care significantly reduces feelings of
exhaustion and disengagement [23].
2) Normalizing emotions in medical education: The
Dutch psychologist Kristin Neff proposed to embrace
those parts that are most hurt [16]. For example: mindfulness can provide a tool embracing emotions without
judgment and altering the cognitive and emotional
experience [18, 11].
3) Emotional after-care after strong emotions: Strong
emotions are the ones that come rapidly in situations
out of our control. An example can be the anger a physician experiences after a patient is frustrated with the
physician because they disagree on the treatment plan.
Physicians should be educated to seek external help to
deal with these strong emotions – in form of Balintgroup intervention, supervision or therapy. In psychiatry
or psychosomatics this has been standard practice for a
long time. Yet, to counteract burnout in the healthcare
workforce, it is of major importance to teach that in
order to be medical professionals physicians who strictly
work somatically also need emotional after-care (Meier,
Back & Morrison, 2001).
For all of these training aspects, more research is
needed to see whether the porposed plan does indeed
infliuence the items we see in focus in medical education. As for now research on resilience training for medical students has oftentimes fallen short of making the
methology or data completely transparent [26, 19] or
has been making it transparent but replaced it with
another construct like mindfulness [7]. Instead of relating
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resilience with other constructs we know now what
aspects of resilience are missing in medical students. Now
it is time to find methods to medical students training
how to handle negative feelings and their discouragement
by failure and investigate it with randomized controlled
trials.
Not only in medical education, but also in other fields
of higher education there is a growing need to embed
resilience trainings. Medical education could take the
lead in resilience training through setting an example of
courageously addressing a major inner-professional
burnout crisis.
Limitations

Regarding the resilience status of medical graduates, we
utilized a sample from graduates from Bavarian medical
schools and we can’t guarantee for their representativeness, neither for medical students nor for medical graduates worldwide. Despite the low response rate of 38,07%
it is a with over 600 participants it is the largest sample
for Germany and one of the largest samples for assessing
in-depth resilience after medical school worldwide that
we know of. We provided participants with an option to
fill out a paper and an online version of the questionnaire and as our study was part of the MediBAP Panel
the original data was handled via a data trustee and as
part of the pseudonomization the mode of conduct was
eliminated. Therefor unfortunately we can’t compare the
two modes of conduct and can’t rule out potential bias.
We have provided correlations for resilience with
various other measurements from the survey and of
course correlation does not answer questions regarding
causation. Also, an interesting problem arose during the
analysis of the resilience scale, which we would like to
draw attention to here. There was a conspicuous nonresponse to the item “Able to handle unpleasant
feelings” within the resilience scale. 195 respondents did
not answer this question. All other questions in the scale
showed a low number of missing values. The reasons for
this non-response can be manifold and cannot be determined. It also remains unclear whether this was a
structured non-response to the question. Therefore, a
method for the imputation of the missing values was
omitted. Nonetheless, we are only beginning to understand resilience in medical school and the resilience status presented here has provided us with an idea where
to look at in further research. More research is needed
in order to investigate which coping mechanisms
graduates and medical students have in order to create
evidence regarding the external validity of their estimate.
Methodologically, the 10 item CD-RISC is a good first
step and it was useful to look deeper into the data.
Further investigations should use the 25 item Version of
the CD-RISC scale. Furthermore, a longitudinal study

Kiesewetter and Huber BMC Medical Education

(2021) 21:573

Page 7 of 8

could have provided more insight into the development
of resilience.

Received: 19 August 2020 Accepted: 8 September 2021

Conclusions
For medicine, by gaining increased insight into resilience
status, we need to take the advancement of individualized emotional coping mechanisms of medical students
and healthcare professionals seriously [10]. With oneyear graduates having medium to high resilience scores,
but struggling how to deal with one’s own emotions
medical education should make this the focal point of
scientific discovery and training to counteract burnout
tendencies in the medical profession.

References
1. Bacchi S, Licinio J. Resilience and psychological distress in psychology and
medical students. Acad Psychiatry. 2017;41(2):185–8. https://doi.org/10.1007/
s40596-016-0488-0.
2. Cooke GP, Doust JA, Steele MC. A survey of resilience, burnout, and
tolerance of uncertainty in Australian general practice registrars. BMC Med
Educ. 2013;13(1):1–6.
3. Connor KM, Davidson JR. Development of a new resilience scale: the
Connor-Davidson resilience scale (CD-RISC). Depression and anxiety. 2003;
18(2):76–82. https://doi.org/10.1002/da.10113.
4. Dunn LB, Iglewicz A, Moutier C. A conceptual model of medical student
well-being: promoting resilience and preventing burnout. Acad Psychiatry.
2008;32(1):44–53. https://doi.org/10.1176/appi.ap.32.1.44.
5. Epstein, N., Reimer, M., Gartmeier, M., Fischer, M. R., Berberat, P. O., Huber, J.
(2021). The Munich Research Competence Scale: Research Competence
among Doctoral Candidates and Graduates in Medicine Results from the
second Wave of the Bavarian Graduate Study in Medicine. Beiträge zur
Hochschulforschung. In press.
6. Giesler, M., Forster, J., Biller, S., & Fabry, G. (2011). Entwicklung eines
Fragebogens zur Erfassung von Kompetenzen in der Medizin: Ergebnisse
zur Reliabilität und Validität. GMS Z Med Ausbild, 28(2), Doc31.
7. Goldhagen BE, Kingsolver K, Stinnett SS, Rosdahl JA. Stress and burnout in
residents: impact of mindfulness-based resilience training. Advances in
medical education and practice. 2015;6:525.
8. Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based stress
reduction and health benefits: a meta-analysis. J Psychosom Res. 2004;57(1):
35–43. https://doi.org/10.1016/S0022-3999(03)00573-7.
9. Haglund ME, aan het Rot M, Cooper NS, Nestadt PS, Muller D, Southwick
SM, Charney DS. Resilience in the third year of medical school: a
prospective study of the associations between stressful events occurring
during clinical rotations and student well-being. Acad Med. 2009;84(2):258–
68. https://doi.org/10.1097/ACM.0b013e31819381b1.
10. Howe A, Smajdor A, Stöckl A. Towards an understanding of resilience and
its relevance to medical training. Med Educ. 2012;46(4):349–56.
https://doi.org/10.1111/j.1365-2923.2011.04188.x.
11. Kiesewetter J, Dimke, B. Emotional speed‐dating as a part of medical
students’ resilience training. Med Educ. 2020;(5):473–4.
12. Kjeldstadli K, Tyssen R, Finset A, Hem E, Gude T, Gronvold NT, Vaglum P. Life
satisfaction and resilience in medical school–a six-year longitudinal,
nationwide and comparative study. BMC Med Educ. 2006;6(1):1–8.
13. Kyndt E, Govaerts N, Verbeek E, Dochy F. Development and validation of a
questionnaire on informal workplace learning outcomes: a study among
socio-educational care workers. Br J Soc Work. 2013;44(8):2391–410.
https://doi.org/10.1093/bjsw/bct056.
14. Loehr, J., Loehr, J. E., & Schwartz, T. (2005). The power of full engagement:
managing energy, not time, is the key to high performance and personal
renewal: Simon and Schuster.
15. Nadjiri A. Veränderung und Zusammenhang von Depression und Selbstwert
im Rahmen einer kognitivverhaltenstherapeutischen Selbstwertgruppe
(Doctoral dissertation, LMU Munich). 2018. Accessible online via: https://edoc.
ub.uni-muenchen.de/22372/1/Nadjiri_Annekatrin.pdf. Accessed 22 Sept 2021.
16. Neff KD. Self‐compassion, self‐esteem, and well‐being. Social and
personality psychology compass. 2011;5(1):1–12.
17. Ofri, D. (2013). What doctors feel: how emotions affect the practice of
medicine: Beacon press.
18. Orzech KM, Shapiro SL, Brown KW, McKay M. Intensive mindfulness trainingrelated changes in cognitive and emotional experience. The Journal of
Positive Psychology. 2009;4(3):212–22.
19. Peng L, Li M. Zuo X. Miao Y, Chen L, Yu Y, Wang T. Application of the
Pennsylvania resilience training program on medical students. Personality
and Individual Differences. 2014;61:47–51.
20. Peng L, Zhang J, Li M, Li P, Zhang Y, Zuo X, Miao Y, Xu Y. Negative life
events and mental health of Chinese medical students: the effect of
resilience, personality and social support. Psychiatry Res. 2012;196(1):138–41.
https://doi.org/10.1016/j.psychres.2011.12.006. Epub 2012 Mar 10.
21. Portoghese I, Galletta M, Coppola RC, Finco G, Campagna M. Burnout and
workload among health care workers: the moderating role of job control.
Safety and health at work; 2014;5(3):152–7.

Abbreviations
MediBAS: Bayerische Absolventenstudie Medizin; KMB: Kompetenznetz
Medizinlehre Bayern; IHF: Bavarian institute for higher education research
and higher education planning

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-021-02933-z.
Additional file 1. STROBE Statement—checklist of items that should be
included in reports of observational studies.
Acknowledgements
We thank all responsible people and partners of the MediBAS project for
their friendly cooperation and the transfer of the research data. In this
context we would like also to thank the participants of the MediBAS.
Authors‘contributions
JH was involved in the design of the study, the acquisition of the data and
the drafting of this article. JK was involved in the analysis of the data and
the drafting of this article. All authors have read and approved the
manuscript.
Authors’ information
JH is a post-Doctoral researcher and responsible for evaluation and faculty
development.
JK is an associate professor and psychotherapist and involved in resilience
training and research.
Funding
The study was not funded. Open Access funding enabled and organized by
Projekt DEAL.
Availability of data and materials
The MediBAS data can be requested from the Bavarian Institute of Higher
Education Research and Planning (www.ihf.bayern.de).

Declarations
Ethics approval and consent to participate
All participants gave consent to participate.
The ethics committee of the LMU Hospital Munich (Proposal 18–535)
approved the study of the assessment of the resilience status. All study
participants signed an informed consent. The informed consent signed by all
study participants included a consent of publication.
Consent for publication
All authors gave consent for publication.
Competing interests
None of the authors have any competing interests to declare.

Kiesewetter and Huber BMC Medical Education

(2021) 21:573

22. Rahimi B, Baetz M, Bowen R, Balbuena L. Resilience, stress, and coping
among Canadian medical students. Can Med Educ J. 2014;5(1):e5–e12.
23. Rich A, Aly A, Cecchinato ME, Lascau L, Baker M, Viney R, Cox AL. Evaluation
of a novel intervention to reduce burnout in doctors-in-training using selfcare and digital wellbeing strategies: a mixedmethods pilot. BMC Med Educ.
2020;20(1):1–11.
24. Sarubin N, Gutt D, Giegling I, Bühner M, Hilbert S, Krähenmann O, et al.
Erste Analyse der psychometrischen Eigenschaften und Struktur der
deutschsprachigen 10-und 25-Item Version der Connor-Davidson Resilience
Scale (CD-RISC). Zeitschrift für Gesundheitspsychologie. 2015;23(3):112–22.
https://doi.org/10.1026/0943-8149/a000142.
25. Shanafelt, T. D., Hasan, O., Dyrbye, L. N., Sinsky, C., Satele, D., Sloan, J., &
West, C. P. (2015). Changes in burnout and satisfaction with work-life
balance in physicians and the general US working population between
2011 and 2014. Paper presented at the Mayo clinic proceedings.
26. Tempski P, Martins MA, Paro HB. Teaching and learning resilience: a new
agenda in medical education. Medical Education-Oxford. 2012;46(4):345.
27. Wears RL, Wu AW. Dealing with failure: the aftermath of errors and adverse
events. Ann Emerg Med. 2002;39(3):344–6. https://doi.org/10.1067/mem.2
002.121996.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

