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Abstract
Introduction Residency is a stressful phase associated
with high prevalence of mental distress. Besides impaired
personal health, mental distress in residents has an impact
on the quality of patient care and produces economic
costs. Therefore, there is demand for interventions that
improve resident physicians’ mental health. The aim of the
present study is to examine the effects of a mindfulness-
based intervention that has been tailored to residents’
needs. Specifically, mindfulness has been supplemented
by a focus on the concept of Muße.
Methods and analysis This study applies a randomised
controlled multimethod design. Residents assigned to
the intervention group will participate in an 8-week
mindfulness course followed by a 4-month maintenance
phase, whereas residents assigned to the control group
will read text-based information about mindfulness on a
weekly basis for the duration of 8 weeks. The intervention
is focussed on a transfer of learnt techniques into the daily
routine and is targeted to promote residents’ self-care as
well as on building empathic relationships. Participants will
be assessed before, directly after the intervention, after
the maintenance phase as well as at follow-up 6 months
after the intervention group completes the intervention.
Assessments will consist of self-report measures,
physiological data, qualitative interviews, third-party
reports as well as implicit and projective measures and
will focus on both psychopathology and salutogenesis. The
primary outcome will be burnout. Data will be analysed
using linear mixed modelling.
Ethics and dissemination The study was approved
by the ethics committee of the Medical Center University of Freiburg and is funded by the German
Research Foundation as part of the interdisciplinary
Collaborative Research Center ‘SFB Muße 1015’. The
results of this study will be published in scientific journals
and disseminated through the study’s website, and
conferences.
Trial registration number DRKS00014015.

Introduction
Several studies show that hospitals are a challenging workplace as characterised by hierarchical structures, work density, time pressure,
documentation duties and increasing focus
on economic aspects.1–3 Within this system it is
recognised that residency is an outstandingly

Strengths and limitations of this study
►► This study investigates a mindfulness-based inter-

vention tailored to the particular needs and circumstances of resident physicians.
►► The study investigates a long-term intervention (8-
week course, 4-month maintenance phase) using
a longitudinal study design with four assessment
points over the course of 1 year.
►► We use a multimethod assessment including self-
reports, physiological data, qualitative interviews,
third-party reports as well as implicit and projective
measures.
►► If results are positive, this study will provide evidence for the effectiveness of an intervention
through which residents can learn how to cope with
stress and improve their mental well-being.
►► The lack of a third group that receives standard
mindfulness-based stress reduction (MBSR) will not
allow for determining whether a mindfulness course
tailored to residents’ needs is superior to standard
MBSR.

stressful phase due to long working hours
combined with high workload, great responsibility, not feeling competent, lack of supervision, unclear hierarchies, lack of work-life
balance and emotional strain.4–11
Accordingly, prevalence of mental distress
is high in residents. Several large-scale studies
report rates of burnout between 20% and
60%,12–16 rates of depression between 20%
and 50%13 17 and rates of anxiety between
30% and 40%.17 18 Furthermore, residents
with burnout have been shown to have
increased rates of suicidality12 and substance
abuse.19 However, stress at the workplace
hospital and mental distress in physicians not
only have consequences for residents themselves. That is, mental distress in physicians
is associated with decreased patient safety
and increased treatment errors.20–22 At the
same time, stress is associated with decreased
empathy and compassion23 24 while empathy
has been shown to be an important factor in
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treatment success and patient satisfaction.25 Furthermore,
mental distress in physicians is associated with increased
economic costs due to early retirement, reduced clinical hours and increased physician turnover.26–28 In sum,
mental distress in residents comes at a price on residents’
personal health, patient care as well as economic costs.
As a result, there is great demand for interventions
that prevent mental distress and improve residents’
well-
being. Mindfulness-
based interventions (MBI) are
a promising approach to reduce mental distress and
promote residents’ well-
being. Mindfulness is defined
as a state of awareness that is characterised by focussing
one’s attention on the present moment with an attitude
of openness and acceptance.29 A large body of literature
demonstrates the beneficial effects of mindfulness interventions on reducing stress, depression and anxiety while
increasing well-being and quality of life.30 31 Accordingly,
several studies show similar results for MBIs in physicians.32–38 In addition to improving physicians’ mental
health and well-being these studies also show that MBIs
improve the quality of treatment.39–42 Consistent with
these findings, preliminary studies reported beneficial
effects of MBIs in residents.43–45 For instance, Rosdahl
and others43 found that a single mindfulness session
decreased perceived stress and burnout. Similarly, Lases
and others44 and Ireland and others45 reported significant
decreases in perceived stress and burnout after 5 or 10
sessions of mindfulness. However, by contrast Goldhagen
and others,46 Verweij and others47 and Taylor and others48
did not find such an association. These initial studies are
promising although inconclusive.
Residency represents a special stage within the professional career; therefore a MBI tailored to residents’ needs
may be more effective. In support of this, qualitative
analyses by Lases and others44 indicated that residents
who participated in a mindfulness course would have
welcomed a tailoring of the programme to their needs.
Furthermore, secular mindfulness interventions are
increasingly being criticised for focussing too much on
stress reduction, self-optimisation and improved performance rather than self-
awareness and equanimity.49
Particularly within the context of clinical training that
promotes self-
sacrificing attitudes and performance
orientation,50 mindfulness interventions are prone to be
functionalised to further increase stress tolerance and
performance. Consequently, there is a need for MBIs
that emphasise a complementary state to daily stress and
continuous performance orientation. Therefore, the aim
of the present study is to investigate the effects of a MBI
that has been tailored to residents’ needs. To prevent the
intervention from solely focussing on increasing performance and stress reduction, the main target of the intervention, that is, mindfulness, will be supplemented by a
focus on Muße within the present study. The term Muße
is well introduced in the German language but cannot
be directly translated into English. Muße refers to a state
of serenity, equanimity, self-sufficiency and fulfilment in
which one feels free of pressure.51 52 In other words, when
2

experiencing Muße individuals feel at ease, content and
free. By implementing a focus and goal on the experience of Muße as a state, the aim of the MBI is to enable
participants—also at work—to access inner states that
are beyond task-
orientation, stress and time pressure.
At a first glance, Muße and work may appear to contradict each other. However, being present in the moment
and one’s inner attitude are key to the experience of
Muße regardless of context, and these qualities can be
promoted through mindfulness practice. As a result of
implementing a focus on Muße, the intervention aims at
creating an opposite pole to stress and functioning.
In sum, the aim of this trial is to investigate a Muße-
directed mindfulness intervention tailored to residents’
needs consisting of an 8-
week course followed by a
4-month maintenance phase. A randomised controlled
design will be applied including quantitative, qualitative,
implicit, projective, third-party, as well as physiological
measures. The primary outcome is change in burnout
from baseline to 6 months. The control group will receive
a course book containing text-based information about
mindfulness sent to participants on a weekly basis for
the duration of 8 weeks. This will mimic the structure
of the intervention group in terms of information and
knowledge but not with respect to guided practice of
mindfulness (ie, experience). We hypothesise that the
mindfulness intervention compared with the control
group will lead to (A) a reduction in psychopathological
variables including burnout, perceived stress, depression
and anxiety, and (B) will lead to an increase in positive
aspects of mental health, including flourishing, satisfaction with life and self-compassion. Further, the aim of the
qualitative analysis is to gain understanding of the effects
of the MBI on participants’ everyday life.

Method
Design
A randomised, controlled trial applying a mixed-
method approach will be conducted. Participants will
be randomly assigned to either the intervention group
receiving an 8-week mindfulness course followed by a
4-
month maintenance phase or to the control group
receiving a coursebook containing theoretical information about mindfulness for self-study. Assessments will be
held at four time points: baseline (t0, 0 months), post-
intervention (t1, 2 months), after the maintenance phase
(t2, 6 months) as well as 6 months after the end of the
maintenance phase (t3, 12 months).
Setting
The study will be run in the south-west part of Germany.
Residents will be recruited from a wide range of hospitals including university hospitals, hospitals in private
sponsorship, hospitals in urban as well as rural areas.
The courses of the mindfulness intervention will take
place at the Medical Center of the University of Freiburg,
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Germany, while the control group will receive the self-
study material about mindfulness via email.
Participants
To be included in the study, participants need to (1)
be employed as resident at a hospital, (2) have a work
contract with a minimum employment of 40%, (3) have
regular contacts with patients, (4) be less than 45 years
old, (5) have sufficient German language skills and (6)
have given informed consent. Exclusion criteria is not
being willing to conform to study requirements.
Recruitment, consent and allocation to interventions
Residents will be recruited by approaching hospitals in
south-
west Germany and advertising the study to the
employed residents, by email, intranet, informing head
physicians about the study and by giving short presentations about the trial at the hospitals. Additionally, a
webpage and flyers will inform about the trial. Interested
residents may sign up using the registration form on the
webpage or via email.
Before taking part in the study, residents will be provided
with detailed information about the study in written form
and will be given the opportunity to ask questions to a
trained assessor. After consent has been obtained and
the baseline assessment has been completed, participants
will be assigned to either the intervention or the control
group using a minimisation procedure for stratification.
Stratification factors used for minimisation are gender
and level of burnout (Copenhagen Burnout Inventory
(CBI) values 1 to 2.5=low, 2.6 to 3.5=medium, 3.6 to
6.5=high burnout). The minimisation procedure applies
a base probability of allocation of 0.8 and variance as
distance measure. Minimisation will be carried out with
the software QMinim.53 Allocation concealment will be
ensured, as minimisation will take place after completion
of all baseline assessments and will be carried out by a
researcher who has no direct contact with participants.
The flow of participants from recruitment to the end of
the study is displayed in figure 1.
Intervention
Mindfulness-based intervention: Residents allocated to
this condition will take part in an 8-week course with
weekly sessions lasting 2.5 hours each as well as a full day
retreat (day of mindfulness, between Session 5 and 6),
followed by a 4-month maintenance phase consisting of
three monthly booster sessions lasting 2.5 hours each.
Additionally, participants are encouraged to practice at
home by completing homework over the course of the
8-
week intervention. The courses will be organised in
groups of 6 to 14 participants and will be led by three
physicians who are certified mindfulness-
based stress
reduction (MBSR) and mindfulness-
based cognitive
therapy (MBCT) teachers with extensive experience in
teaching mindfulness classes.
The mindfulness intervention is based on the original manual of MBSR by John Kabat-Zinn,54 has been

Figure 1 Planned flow of participants.

tailored to residents’ needs and given a focus on Muße.
To tailor the programme, we conducted an a priori needs
assessment consisting of an in-
depth literature search
(ie, residency specific stressors,4–11 character traits that
are more prevalent in residents,55 56 content and culture
of medical training50) as well as a set of interviews with
residents (ie, asking about residency specific stressors
and how they experience their work environment). The
specific customisation addressed four aspects: First, we
identified and integrated resident specific topics such
as mindful communication with patients or dealing with
stressors of residency (ie, high responsibility while not
feeling competent enough, lack of supervision, unclear
hierarchies or high workload, fear of making mistakes,
etc). This also includes the capability to establish an
empathic and compassionate relationship with patients
despite time pressure. Table 1 gives an overview of the
topics covered during the course. Second, a result of the
literature search was that within the context of medical
education, a MBI might run the danger of solely being
used for self-optimisation and to function better under
stress. Therefore, mindfulness is supplemented by a focus
on Muße that is incompatible with self-optimisation. The
word Muße is well established in the German language.
Thus, the aim is to activate the cognitive concept of
Muße and create an association between states of Muße
and practicing mindfulness meditation. Specifically,
every course session is completed by a discussion on the
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Table 1 Weekly course content of the tailored mindfulness intervention
Session

Topic

Content

1

Mindfulness

2

Dealing with barriers
and subjective time
perception

Exploring residents’ needs and expectations; introducing mindfulness as a mode of being,
as contrasted to a mode of doing and performing during everyday life.
Discussing ways to deal with barriers to mindfulness practice; exploring mindfulness
anchors in daily routine (eg, mindful walking along hospital corridors; mindful stop before
entering a patient’s room; mindful hand disinfection); introducing mindfulness to experience
slower passage of time and to mitigate the feeling of time pressure.

3

Dis-identification

Coping with painful emotions, thoughts and physical sensations; raising awareness of
the process of constructing reality through ones experiences; connecting with the inner-
observer and exploring dis-identification to learn to non-identify with the self and to reduce
reactivity towards them.

4

Stress

Discussing resident specific stressors; psychoeducation on physiological and psychological
processes of stress; exploring how to cope with stress using mindfulness.

5

Acceptance

Learning acceptance of oneself as well as the given reality of experiences, events and
working conditions. Exploring the difference between acceptance and resignation/fatalism
and the importance of acceptance for self-care.

Day of Mindfulness

All-day silent retreat. Practicing mindfulness intensively; reinforcing mindfulness as a
reliable tool in both everyday life and daily medical practice.

6

Mindfulness in patient
contact

Using mindfulness in therapeutic interactions; building a compassionate communication
atmosphere with patients, even in moments of time pressure. Learning to listen mindfully
and exploring the benefits of letting patients complete voicing their agenda of concerns.

7

Self-care

8

Enhancing meaning in
work and mindfulness
as part of life

Discussing why self-care is especially relevant to resident physicians and its connection to
quality of care; exploring ways to take care of oneself in daily routine.
Exploring what is meaningful in professional life and how meaning can be enhanced.
Reinforcing mindfulness as part of everyday life and daily medical practice.

experience of Muße and participants are encouraged to
practice mindfulness in a spirit of Muße. A third adaptation is the inclusion of a large number of transfer exercises with the aim of enabling participants to get into a
state of mindful awareness during everyday life (informal
practice) and not only during formal meditation practice.
Example of such transfer exercises are, feeling one’s feet
while walking down the hospital corridor, feeling one’s
body during regular hand disinfection or taking a short
break observing one’s breath before entering a patient’s
room. Fourth, additional information and scientific background to course elements is given to residents. Such
an approach complies with the recommendations of the
American Medical Association, British Medical Association and Canadian Medical Association for mindfulness
interventions addressing physicians.57
On the structural level, every course session consists of
five elements: (1) an educational input, (2) mindfulness
exercises (ie, sitting meditation, body scan, mindful yoga
or mindful walking), (3) a reflection of one’s practice,
(4) transfer exercises such as role plays or group exercises
and (5) home assignments.
The maintenance phase consists of three monthly
booster sessions of 2.5 hours each during which exercises
learnt and topics treated in the course are refreshed.
Additionally, the sessions of the maintenance phase allow
for space for participants to reflect and discuss their
experiences and difficulties in practicing and applying
4

mindfulness in their work context as well as in everyday
life.
Control group: Residents assigned to the control group
will receive a coursebook on mindfulness containing
the same written material about mindfulness practice
and the respective background that participants of the
intervention group will receive. This text-based material
consists of a detailed description and definition of mindfulness, studies on mindfulness, stress, coping with stress,
acceptance, self-care and meaning in medicine as well
as inspiring stories and poems about mindfulness. The
chapters of the coursebook will be sent to participants
on a weekly basis via email for the duration of 8 weeks,
in parallel to the mindfulness course. By this choice
of control group, we can compare experience-
based
learning with text-based learning.
Outcome measures
The aim of the present study is to investigate the effects
of the adapted mindfulness intervention on both stress
and associated pathology and positive mental health.
The primary outcome (ie, burnout) as well as secondary
outcomes will be assessed at four points of time: at baseline (t0, 0 months), after the intervention (t1, 2 months),
after the maintenance phase (t2, 6 months), as well as
6 months after completion of the maintenance phase
(t3, 12 months). Assessment methods used include
standardised self-
report questionnaires, implicit tests,
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projective tests, physiological and behavioural markers,
qualitative measures and third-party reports. Additionally,
at baseline, demographics will be assessed as well as participants’ previous experience with meditation. Similarly, at
t3, major life events that might influence the results will
be assessed as well as participants’ sick leave days over the
past year.
Primary outcome
The primary outcome is change in burnout between t0
and t2, and it will be assessed using the German version
of the CBI.58 59 The CBI is a 19-item self-report questionnaire that yields three subscales for personal burnout,
work-related burnout and client-related burnout. Participants will rate to what extent they experience certain
symptoms such as feeling tired or exhausted on a 5-point
Likert scale from 0 (never/rarely) to 100 (very often). The
CBI has been shown to have high internal consistency
with a Cronbach’s alpha between 0.85 and 0.87.58 59
Secondary outcomes
Self-report questionnaires
We differentiate between measures pertaining to psychopathology and measures pertaining to salutogenesis as
well as additional variables including errors at work, self-
reported mindfulness, physician empathy and perception
of time.
The measures pertaining to psychopathology include
perceived stress, psychopathology and mental distress,
job strain, depression and anxiety. Perceived stress will be
assessed by the German version of the Perceived Stress
Scale (PSS).60 61 The PSS consists of 10 items that require
participants to rate how often they experienced certain
aspects of stress during the preceding month using a
5-point Likert scale from 0 (never) to 4 (very often). The
scale has been shown to have good internal consistency
with a Cronbach’s alpha of 0.83 to 0.86.60 61
Psychopathology and mental distress will be assessed
using the German version of the General Health Questionnaire (GHQ-12)62 63 an instrument commonly used
as a screening instrument for psychological disorders.
Participants rate how often they experienced certain
symptoms such as being able to concentrate or thinking
of oneself as worthless during the past weeks on a 4-point
Likert scale from 0 (not at all) to 3 (much more than usual).
The GHQ-12 has been shown to gave good internal
consistency with a Cronbach’s aplha of 0.91.63
Depression and anxiety will be assessed with the
German translation of the Patient Health Questionnaire
(PHQ-4) that consists of four screening items for depression and anxiety.64 65 Participants will rate how often they
experienced certain symptoms over the past 2 weeks on
a 4-point Likert scale from 0 (not at all) to 3 (almost every
day). Both the PHQ-4 and the GHQ-12 have been shown
to have high validity and internal consistency with a Cronbach’s alpha between 0.86 and 0.9162 63 and between 0.82
and 0.85.64 65

Job strain will be measured using the German version
of the Irritation Questionnaire.66 This scale asks participants to rate eight statements about emotional and cognitive strain on a 7-point Likert scale from 1 (not at all) to
7 (very much). Internal consistency has been shown to be
good with a Cronbach’s alpha between 0.85 and 0.93.66
Secondary outcomes focussing on positive mental
health (ie, salutogenesis) include well-
being, self-
compassion, self-esteem, self-efficacy as well as the feeling
of being loved. Well-being comprises both hedonic and
eudaimonic aspects.67 Hedonic aspects include positive
affect and satisfaction with life. Positive affect will be
assessed using the Self-Assessment Manikin (SAM).68 The
SAM requires participants to indicate their emotional
state via five abstract faces depicting a semantic differential from negative (frowning face, coded as 1) to positive
emotions (happy face, coded as 5).
Satisfaction with life will be assessed with the one item
short scale L-169 that asks participants to give a global
rating of how satisfied they are with their life on an
11-point Likert scale from 0 (not satisfied at all) to 10 (absolutely satisfied). The L-1 has been shown to have good test-
retest reliability as well as high convergent validity with
other, multi-
item scales that measure satisfaction with
life.69
Eudaimonic well-
being can be defined as positive
functioning in daily life70 and will be assessed using the
German translation of the Flourishing Scale (FS).70 71 The
FS requires participants to rate eight statements about the
experience of certain aspects of well-being in their lives
on a 7-point Likert scale ranging from 7 (strongly agree) to
1 (strongly disagree). The FS has been shown to have good
internal consistency with a Cronbach’s alpha between
0.86 and 0.87.70 71
Well-being specifically related to the job will be assessed
with the German translation of the Thriving at Work Scale
(TS)72 that measures positive functioning at the workplace. The TS consists of ten statements that are rated on
a 5-point Likert scale from 1 (not true at all) to 5 (absolutely
true) and has been shown to have good internal consistency with a Cronbach’s alpha between 0.90 and 0.93.72
Job satisfaction (ie, a person’s cognitive and affective
evaluations of their work) will be assessed by the Faces
Scale.73 This scale consists of seven abstract faces representing a semantic differential from negative (frowning
face, coded as 1) to positive (happy face, coded as 7).
Self-
compassion can be defined as being kind and
understanding towards oneself74 and will be measured
with the German translation of the short form of the Self-
Compassion Scale (SCS).75 76 The short form of the SCS
consists of 12 statements that are rated on a 5-point Likert
scale from 1 (almost never) to 5 (almost always). The scale
has been shown to have a good internal consistency with
a Cronbach’s alpha of 0.86.75
Global self-esteem will be measured with the Single-
Item Self-
Esteem Scale (SISE),77 consisting of rating
one statement (‘I have high self-esteem’) on a 5-point
scale from 1 (not very true for me) to 5 (very true for me). A
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validation study demonstrated good test-retest reliability
and good convergent validity with other longer measures
of self-esteem.67 The SISE has been translated to German
by the authors.
Self-efficacy or the belief in one’s ability to succeed will
be assessed using the Self-Efficacy Questionnaire.78 This
self-report scale consists of three items that are scored on
a 5-point Likert scale from 1 (not true at all) to 5 (very true).
The scale has good internal consistency with a McDonald's omega of 0.81.68
The feeling of being loved by others and the feeling
of loving oneself will be assessed with the Feeling Loved
Questionnaire.79 This questionnaire consists of one
Yes/No question (ie, ‘Do you feel loved?’) followed by
an item assessing the continuous rating (ie, ‘How loved
do you feel?’) for both dimensions. The scale has good
convergent and discriminant validity.79 The feeling
loved questionnaire was translated to German by the
authors.
Self-
reported mindfulness will be assessed using the
Freiburg Mindfulness Inventory (FMI).80 The FMI is a
self-report instrument consisting of 14 statements about
specific aspects of mindfulness experienced in everyday
life. Participants indicate how often they experienced
these aspects during the past week on a 4-point Likert
scale from 0 (rarely) to 3 (almost always). The questionnaire has good internal consistency with a Cronbach’s
alpha of 0.86.80
Subjective perception of time will be measured by an
abridged version of the Time Perception Questionnaire81
that requires participants to rate statements about how
time is perceived on a 5-point Likert scale from strongly
disagree to strongly agree. To generate an abridged version,
the author of the original questionnaire selected five
items, which he considered to be the most relevant.
Physician empathy refers to the ability of understanding
the patient’s perspective and being able to communicate
this. Physician empathy will be assessed using a shortened
version of the Jefferson Scale of Physician Empathy.82 83 The
original scale consists of 20 statements that are answered
on a 7-point scale from 1 (strongly disagree) to 7 (strongly
agree). However, in the present study we chose six items
that have been shown to have the highest factor loadings
in two validation studies with 19382 and 70484 physicians,
respectively. We used the German translation mentioned
in.83
The experience of Muße will be measured using a self-
constructed questionnaire.85 We believe that like satisfaction with life,69 Muße is a state that is directly accessible
and can thus be measured by directly asking participants
about respective experiences. Thus, in a first step, participants will indicate how often they experienced Muße
during the past 4 weeks. Answers are given on a 6-point
Likert scale from never to very often. In a second step,
participants will report how often they experienced Muße
within specific situations (ie, at work, in their leisure time,
at home, away from their home, when being alone, during quiet
situations, when being in action) during the past 4 weeks.
6

Answers are given on the same 6-point Likert scale as in
the first part.
Errors at work are assessed with a self-report questionnaire that distinguishes two types of errors: errors due to
lack of experience and errors due to lack of time.86 Participants will indicate how often certain errors had occurred
giving their ratings on a 5-point Likert scale from 1 (never
occurs) to 5 (occurs often). The questionnaire has satisfactory internal consistency with a Cronbach’s alpha between
0.62 and 0.64 for each subscale.86 The six questions were
translated into German by the authors.
Physiological and behavioural outcome measures
In addition to self-report measures, stress will be assessed
by measuring participants’ cortisol level from a hair
sample. The advantage of measuring cortisol in a hair
sample compared with blood or saliva is that it provides
an aggregated long-
term measure. Specifically, a hair
sample of 1 cm length and 3 mm in diameter will be taken
close to the posterior vertex. This allows for evaluating
the cumulative cortisol level of approximately the last
4 weeks.87 The hair samples will be sent to the laboratory
of Professor Dr Kirschbaum at the Technical University
of Dresden, Germany, to determine the level of cortisol.
Moreover, affect and stress will be assessed on a
behavioural level by recording participants’ mouse movement and keyboard use in the online questionnaire.
This exploratory measure is based on preliminary results
supporting the rationale that emotional states influence
sensorimotor and cognitive processes causing measurable
changes in our interaction with computer input devices
such as the keyboard and mouse usage.88 89
Keyboard and mouse usage behaviour will be captured
by participants’ web browser using a JavaScript script
embedded in the online questionnaire. The script will
track the mouse cursor’s x/y coordinates on the screen
as well as each keyboard key press and key release at millisecond precision.
Implicit measures
In contrast to measuring attitude and emotional state
using self-report questionnaires, implicit measures do not
require introspection and thus provide a different level of
tapping the effects of the intervention.90
Attitude towards the job will be assessed using the single
category implicit association test (SC-IAT). In the SC-IAT,
words are displayed in the centre of the screen one at
a time together with categorising words for ‘positive’
and ‘negative’ as well as the category ‘job as physician’
on the sides of the screen. Participants need to categorise the words that appear in the centre of the screen. In
one block the categorising labels for ‘positive’ and ‘job
as physician’ share one key and in a second block labels
for ‘negative’ and ‘job as physician’ share a key. Reaction
times will be recorded. Shorter reaction times when ‘job
as physician’ is paired with positive in contrast to when it
is paired with negative indicate a positive attitude towards
the job91 and vice versa.
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Furthermore, attitude towards the job will be assessed
using the affect misattribution procedure (AMP). In the
AMP, participants are presented with briefly appearing
pictorial primes referring to the job as physician followed
by neutral Chinese pictograms. Participants are instructed
to rate how visually pleasant the Chinese pictograms are,
giving their responses as fast as possible.92 It is assumed
that the ratings of the Chinese pictograms reflect participants’ attitude towards their job as physician.92
Projective measures
Similar to implicit measures, projective tests do not
require introspection. Emotional state will be assessed
with the Implicit Positive and Negative Affect Test
(IPANAT). In the IPANAT participants are presented with
six artificial non-sense words (SAFME, VIKES, TUNBA,
TALEP, BELNI and SUKOV) and are asked to rate to
what extent these words express positive emotional states
(happy, cheerful and energetic) and negative emotional
states (tense, inhibited and helpless).93 The positivity or
negativity of the ratings reflects participants trait affect.93
Additionally, emotional state will be assessed by the
word fragment test (WFT). The WFT requires participants
to complete a series of word fragments. These fragments
are constructed in a way that they can be completed into
at least two words that are either associated with positive or negative affect. For example, the word fragment
‘ange_’ can be completed into ‘angel’ or ‘anger’.90 This
test is based on the assumption that depending on the
current affective state, either positive or negative words
are more accessible and are thus more likely to be generated. Consequently, the proportion of positive and negative words that are generated by participants allows for
inferring their affect.90
Self-esteem will be assessed using the name-liking task.
The name-
liking task94 is a single-
item measure that
requires participants to rate how much they like their full
name. The name-liking task has been derived from the
mere ownership effect according to which objects related
to and representing the self are evaluated more positively.
It is assumed that these evaluations are influenced by
one’s self-esteem unconsciously resulting in a relationship between rating of objects representing the self, such
as one’s name and self-esteem. The name-liking task has
been translated to German by the authors.
Qualitative measures
Complementing self-
report questionnaires, cortisol,
implicit and projective assessments we will implement
qualitative assessments.
Goal attainment scaling: Goal attainment scaling (GAS)
refers to the evaluation of an outcome based on personalised goals set by participants themselves. GAS allows
for evaluating an intervention by taking account of the
personal relevance of an outcome, which is not commonly
the case for standardised measurements.95 96 At baseline,
participants will be asked to describe the main goal they
aspire in taking part in an 8-week mindfulness course.

After the intervention, participants will be presented with
their goal and will be asked to rate in how far they have
achieved that goal. Participants will answer on a 5-point
scale from −2 (much less than expected) to 2 (much more than
expected) with 0 (as expected).
Interviews: Semi-structured interviews will be held with a
subgroup of participants of both groups between the end
of the intervention and the first follow-up assessment.
The interview will follow a semi-
structured guideline
consisting of open-ended questions that address particular topics described below. Participants will be encouraged to talk about these topics freely, followed by more
specific questions addressing certain aspects of interest.
These topics include general motivation for participating
in a mindfulness course, how they experienced the
course/reading material, observed effects of the course/
reading material, aspects of the course/reading material they found beneficial/not beneficial and what Muße
means to them. The interviews will be audio recorded
for later transcription. For the purpose of triangulation
a single open-ended question that asks about the effects
of participation in the study on participants’ life will be
included in the questionnaire at t2 after the maintenance
phase and will be answered by all participants.
Third-party reports
In addition to self-
reports collected from participants
directly we will include third-party reports. At t0 (baseline) as well as at t2 (after the maintenance phase), a
supervisor, a colleague, as well as three patients will be
asked to complete a short questionnaire about the respective resident. This questionnaire requires respondents to
rate statements about how tense, empathic and present
the resident appears. Ratings are given on a 7-point Likert
scale ranging from 0 (not at all) to 6 (very much). Respondents will be selected by the residents, that is, residents
will give the questionnaires to the respondents. To ensure
that third-party reports are anonymous, questionnaires
have previously been labelled with the residents’ anonymous code and will be sent to the researchers in a prepaid
envelope.
Adherence
We document participants’ course attendance as well as
their daily mindfulness practice for the duration of the
8-week course via a self-constructed sheet. Participants
that will have attended at least five out of nine mindfulness classes will be defined as completers and will be
included in the final analysis.
Fidelity of implementation
Quality of the mindfulness intervention will be ensured
through certified MBSR and MBCT teachers with extensive experience in practicing mindfulness and teaching
mindfulness classes. The mindfulness teachers are physicians themselves, having a profound understanding of
the situation residents find themselves in. Furthermore,
adherence to the manual was ensured through detailed
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descriptions of the course sessions in the instructor’s
guide. Moreover, treatment fidelity will be assessed by
videotaping two random course sessions that will be rated
by two independent raters using the Mindfulness-Based
Interventions Teaching Assessment Criteria.97
Procedure
Residents will enrol for the study by email or via the study’s
webpage. Eligible residents will be invited to a first on-site
appointment, where they will receive further information
about the study and will be asked to give their informed
consent. After baseline assessment, participants will be
assigned to one of the two groups using the minimisation procedure described above. Participants will receive
educational points for participating in the mindfulness
course but no other incentives will be given. Participants
will be invited to take part in the assessments via email.
Assessment at each measurement point consists of an
online questionnaire98 as well as an on-site appointment.
The on-site appointment consists of the collection of the
hair sample and the GAS at t0 and t1, while the online
questionnaire contains the self-
report questionnaires,
the implicit and projective tests as well as the recording
of mouse and key use. Furthermore, participants of the
first three courses and respective control group (ie, 84
residents) will be invited to take part in a qualitative
interview, which will also be held on-site. Theoretical
sampling is not possible because this study is fully anonymised, meaning that we are unable to link the names of
participants to their identifying code and data. However,
retrospectively we will be able to determine whether the
subsample of residents that took part in the interviews
covers a range of typical attributes that are of interest
from a theoretical perspective such as experienced
stress level and experienced effect of the intervention.
Together with the criteria of theoretical saturation, this
will determine whether we will invite additional participants to the interview or not. To promote participant
retention for the follow-up assessments, participants will
be contacted and reminded by email to take part in the
assessments.
Procedures to reduce bias
Due to the nature of the study, neither the participants
nor the trainers running the mindfulness courses can be
completely blinded. However, to minimise bias, the self-
report questionnaires as well as the implicit assessments
will be conducted using an online survey. Furthermore,
all on-site assessments (ie, taking the hair samples) that
are carried out after participants have been assigned to
a group will be conducted by assessors that will be blind
to group allocation. Additionally, participants will be
asked not to tell the assessor which group they have been
allocated to. An exception to this procedure will be the
qualitative interviews that are held with a subsample of
participants, and will be carried out by a researcher who
will not carry out other assessments.
8

Data protection
Regarding data protection, all data will be stored under
an anonymous code that can be linked to data only by
the participants themselves. An exception to this is the
short interval between baseline assessment and allocation to group during which a temporary list linking name
and anonymous code will be maintained, which allows
for communicating to participants to which group they
have been allocated. After allocation has taken place, this
temporary list will be destroyed.
The hair samples will be sent to a laboratory in Dresden,
Germany, (Technical University Dresden, Germany) that
will destroy the hair samples after the cortisol level has
been obtained.
There will be no formal data monitoring committee
since there is no known risk for the intervention and the
trial includes no patients. To ensure quality of data, all
data that have not been collected via the online survey
will undergo a double data entry.
Calculation of sample size
Previous studies that applied a similar design found
effects of a mindfulness intervention on mental health
variables of around d=0.45.30 31 Accordingly, to find a
significant group difference at t2, assuming a power of
1-beta=0.80 and an alpha level of 0.05 (one-tailed) the
sample size would have to be at least 62 participants per
group. Adding customary drop-out rate of 30 per cent
results in a planned sample of 89 participants per group
or 178 participants in total. Estimation of sample size was
conducted using the software G*Power.99 For the purpose
of sample size calculation we used a simple group comparison; however, in the actual analysis we will use a linear
mixed model, which by nature has higher power.
Planned analysis
Quantitative data
The analyses will be conducted on an intention-
to-
treat principle. The primary outcome will be analysed
using linear mixed modelling comparing the respective
outcome measure between participants of the intervention group and participants of the control group. Participants will be analysed as randomised. In case of drop-out
and non-adherence, this subgroup’s baseline values in the
primary outcome will be compared with the other participants. We expect that these groups do not differ significantly. Furthermore, the pattern of missing values will be
analysed. By conducting linear mixed models, missing
data will be dealt with by using maximum likelihood to
obtain estimates of missing parameters.
Effects of the intervention will be examined by looking
at the interaction of time and group by entering group as
fixed factor and assuming a random intercept within the
linear mixed model. Additionally, time will be entered
as a random effect, that is, allowing for random slopes
if this would improve model fit. The hierarchical structure of the data due to the organisation of participants
into different courses, taught by different teachers will be
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taken into account by specifying course as a separate level.
Similar models will be calculated for secondary outcomes.
Qualitative data
Audio recordings of the interviews will be transcribed
applying the transcription method by Dresing and Pehl.100
These transcripts will be analysed using thematic analysis,
following the six-step process proposed by Braun and
Clarke.101 In a first step, we will familiarise ourselves with
the material by repeatedly reading the transcripts to gain
an understanding of the scope and depth of the interviews. In a second step, initial codes will be generated by
identifying meaningful groups within the interview data.
In a third step, the generated codes will be organised into
overarching themes. In a fourth step, these themes will be
reviewed by reassessing whether the themes adequately
represent the codes and the data as a whole. In a fifth
step, the identified themes will be labelled and described
in detail with the aim of capturing the essence of each
theme. The sixth and last step consists of the final analysis, choosing of representative text excerpts and writing
down the results. Steps one to five will each be done individually by two researchers, followed by a comparison
and discussion of the results in groups with at least three
researchers. Data transcription, processing and analysis
will be carried out using the software MAXQDA.102
Patient and public involvement
The intervention aims at improving resident physicians’
mental health and does not address patients directly.
However, there is evidence that physicians’ mental health
fosters the quality of care they deliver. Thus, there may
be an indirect benefit for patients. Furthermore, patients
are involved in the study directly within the third party
reports. Specifically, three patients of every resident will
be asked to complete a short questionnaire about the
respective resident.
There is a study webpage informing the public about
the study.
Ethics approval
The planned study was approved by the Institutional
Ethics Committee of the Albert-
Ludwigs University of
Freiburg (Reference number: 361/16) and is funded by
the German Research Foundation as part of the interdisciplinary collaborative research center ‘SFB Muße 1015’.
The trial was registered at the German Clinical Trials
Register of Clinical Studies (drks.de). The collection of
data started in September 2018. Changes to the study
protocol will be reported to the ethics committee and will
be updated in the trial registry of the DRKS. Only participants that have given their written informed consent will
be included in the study.
Dissemination plans
The results of this study will be published in scientific
journals and disseminated through the study’s website.
Further, participants will receive the results of the hair

cortisol analysis after completion of the final assessment
at t3.
Discussion
Residents show high prevalence of mental distress
including burnout, perceived stress, depression, and
anxiety.12–18 This comes at a price of both inferior patient
treatment and increased economic costs. That is why there
is a need for interventions that address this problem. The
aim of the present work is to examine the effects of a mindfulness intervention that has been tailored to residents’
needs. If results are positive, this study will demonstrate
evidence of an intervention through which residents can
learn how to cope with stress and improve their mental
health. This could further imply that such programmes
should become an integral part of occupational health
management models in hospitals since there is a lack of
programmes in which residents can learn such competencies. Dealing with stressors at work, distress, time pressure
and the downsides of economy-driven healthcare systems
are crucial competences that have not been part of the
formal curriculum so far.
However, such a MBI may run the risk of being functionalised to make residents more stress-resistant in order
to engage in either more self-sacrificing or self-optimising
behaviour at work. By supplementing mindfulness with a
focus on Muße, we aim to make mindfulness practice a
counter-pole to stress and functioning that addresses the
mental health of residents. The integration of the concept
of Muße into the MBI follows a recently emerging line
of second-generation MBIs that are characterised by the
combination of mindfulness with other principles such as
ethical awareness or compassion.103 104
The present study will have several limitations. First,
the lack of a third group that receives standard MBSR will
not allow for determining whether a mindfulness course
tailored to residents’ needs is superior to a standard mindfulness programme. Therefore, if this trial is successful,
further studies should include such a comparison in their
design. Second, the control group will receive text-based
information about mindfulness. It is intended that participants allocated to this group will read on a weekly basis
for the duration of 8 weeks, paralleling the structure of
the intervention group in terms of information. However,
we are not able to control for whether the material will
actually be read and comprehended with the same intensity than in the course. Third, participants will be a self-
selected sample of residents instead of a random sample.
Yet, the strength of this study is its ecological validity by
assessing the effectiveness of the mindfulness intervention
in those residents who actually seek such an intervention.
Furthermore, the likely effects of such an intervention
depend on the motivation of the participants and such
an intervention cannot be administered passively like in a
drug trial. Fourth, external evaluations might be biassed
because residents may tend to give the questionnaires to
patients where treatment was successful and colleagues
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and supervisors where the relationship is positive.
However, this does not present a threat to internal validity
as this practice will be present in both the intervention
and the control group. Fifth, the mindfulness courses will
be held at one hospital only, which might limit the generalisability of the results to this specific context. However,
residents will be recruited from a wide range of hospitals
including university hospitals, clinics in private as well
as public ownership, church-funded hospitals, as well as
hospitals in both urban and rural areas. As a result, we
expect a diverse sample that generalises to the hospital
landscape in Germany. Last, a part of the measurements
will consist of self-
report scales that are known to be
susceptible to participants’ expectation of intervention
effects, vagueness in evaluating their mental state and/or
social desirability. For this reasons, self-report scales are
supplemented by other means of assessment that are less
susceptible to these pitfalls including hair cortisol and
implicit measurements.
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