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Introduction
There is ample evidence that the years spent in acquiring medical education is a stressful
and difficult period in the life of many students.1 Starting at a good level,2 the health
and well-being of medical students seems to deteriorate throughout their education,3
resulting in high rates of, for example, burnout and depression by the time of graduation4 and residency.5,6 Burnt out medical students and residents, however, seem less
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Introduction: The years spent in acquiring medical education is considered a stressful period
in the life of many students. Students whose mental health deteriorates during this long period
of study are less likely to become empathic and productive physicians. In addition to other specific stressors, academic examinations seem to further induce medical school-related stress and
anxiety. Combined group and individual resource-oriented coaching early in medical education
might reduce examination-related stress and anxiety and, consequently, enhance academic performance. Good quality evidence, however, remains scarce. In this study, therefore, we explored the
question of whether coaching affects examination-related stress and health in medical students.
Methods: We conducted a randomized controlled trial. Students who registered for the first
medical academic examination in August 2014 at the University of Lübeck were recruited and
randomized into three groups. The intervention groups 1 and 2 received a 1-hour psychoeducative seminar. Group 1 additionally received two 1-hour sessions of individual coaching during
examination preparation. Group 3 served as a control group. We compared changes in self-rated
general health (measured by a single item), anxiety and depression (measured by the hospital
anxiety and depression scale), as well as medical school stress (measured by the perceived medical school stress instrument). In order to further investigate the influence of group allocation on
perceived medical school stress, we conducted a linear regression analysis.
Results: We saw a significant deterioration of general health and an increase in anxiety and
depression scores in medical students while preparing for an examination. We found a small,
but statistically significant, effect of group allocation on the development of perceived medical
school stress. However, we could not differentiate between the effects of group coaching only
and group coaching in combination with two sessions of individual coaching.
Conclusion: The health of medical students deteriorated while preparing for an examination.
Short-term resource-oriented coaching might be an effective means of reducing medical school
stress in candidates preparing for an examination.
Keywords: education, medical, undergraduate, students, medical, stress, psychological, health
promotion, resilience, psychological, counseling
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likely to be(come) empathetic and productive physicians.7,8
In addition to the individual burden, it is thus considered a
systemic problem.9
Academic examinations seem to further provoke medical school-related stress and anxiety.10 Leading to a vicious
circle, examination-related stress and anxiety may impair
the academic performance of susceptible future doctors.11
There is evidence that female medical students are more
prone to examination-related stress and anxiety.12,13 Since
in many countries, to date, the majority of medical students
are females; this finding is particularly important.14 The large
amount of content to be learnt for an examination, the selfexpectation to perform well, concern about poor marks, the
long duration of periods of assessment, and a lack of exercise
are among other factors associated with examination-related
stress and anxiety.15,16
In her meta-analysis of the results of anxiety-reduction
programs, Ergene17 concluded that: “individually conducted
programs, along with programs that combined individual and
group counseling formats, produced the greatest changes”.
In order to break the vicious circle of examination-related
stress and anxiety, and impaired academic performance
early in medical education, combined group and individual
resource-oriented coaching may pose a promising solution.18,19 Shiralkar et al conclude in their systematic review of
stress management programs for medical students that more
methodological rigor is required for related studies in order
to more precisely identify which elements of such programs
might be the most promising.20
Therefore, we explored the following questions by means
of a randomized controlled trial:
• Does resource-oriented coaching influence examinationrelated stress in medical students?
• Does resource-oriented coaching influence general
and mental health of medical students preparing for
examination?

Materials and methods
We conducted a three-armed randomized controlled trial.

Participant recruitment and setting
All students who registered for the first medical examination
in August 2014 at the University of Lübeck, a small public
university with a focus on medicine and life sciences, were
eligible to participate. We approached potentially eligible
students in an anatomy refresher (“Anatomy in 5 days”21) in
the middle of the summer semester. Students were preliminarily enrolled on a voluntary basis. Those who did not fulfill
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the criteria for registration for the first medical examination
by mid-July, or refused to register for other reasons, were
then excluded.

Interventions
Students in the intervention groups (groups 1 and 2) received
a 1-hour psychoeducative seminar. During this seminar, a
psychologist addressed issues, such as emotional reactions
toward stressors, unconscious persistence of unprocessed
negative emotions, and the relationship of the procession
of stressful events and sleep. At the end of the seminar, all
participants were surveyed using a paper–pencil questionnaire (t1).
Students in group 1 received two 1-hour sessions of
manual-based individual coaching by trained psychologists
and physicians within an interval of 2 weeks. The coaching
was based on the so-called wingwave® (Besser Siegmund
Institut, Hamburg, Germany) method. wingwave uses a
finger-strength test derived from the Bi-Digital-O-Ring-Test
for the determination of unconscious stressors following a
standardized protocol.22 In order to process identified stressors, elements of eye movement desensitization and reprocession, and neurolinguistic programming techniques were
applied.22,23 In several sessions ahead of the study period,
four experienced wingwave coaches developed coaching
techniques specifically for medical students in the examination preparation phase and wrote a standardized manual. As
this coaching was not primarily designed to identify and treat
deficits but to foster individual stress-management resources
(“resilience” as defined by Zautra et al),24 we labeled the
intervention “resource-oriented coaching”.25 During the first
coaching session, students in group 1 received a universal
serial bus memory stick containing hemisphere-stimulating
music26 and were instructed on how to use it.
Following the psychoeducative seminar, students in
group 2 received a universal serial bus memory stick containing hemisphere-stimulating music26 and an instruction sheet
explaining how to use it.
Students in groups 1 and 2 were instructed to listen to
the 20-minute piece of electronic music twice daily, before
and during learning.
Students in group 3 served as control subjects and did not
receive any intervention (“treatment as usual”). They were
surveyed at the time of the psychoeducative seminar using a
web survey containing the same questions as the paper–pencil
survey in the treatment groups (t1).
To reduce potential dropout rates, the participants received
a book voucher worth 5 Euro per completed questionnaire.
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Randomization and allocation
concealment

Resource-oriented coaching for medical students

After preliminary enrolment, we randomly allocated participants to the treatment (groups 1 and 2) or control group
(group 3) using a computer-generated random numbers table
(randomization 1). By inviting those participants in the treatment group to participate in the psychoeducative seminar
(described earlier), the students were immediately informed of
their allocation to either control or treatment group. In a second
step, the participants in the treatment group were randomly
allocated to treatment groups 1 and 2 (randomization 2). This
allocation was concealed by means of sealed, opaque envelopes
until the end of the psychoeducative seminar and the t1 survey.
The participants, coaches, and the involved researcher
were not blinded hereafter.

d eveloped by Vitaliano et al in 198434 and has been translated
into different languages and cultures and comprises 13 items
in the German version. Each item can be answered on a
five-point Likert scale (1= I strongly disagree; 5= I strongly
agree). PMSS results have been linked to physical and mental
well-being33 and have predictive validity for mental health
problems in medical professionals 4 years after graduation.35
Shiralkar et al recommend using the PMSS as a standard
measure for the evaluation of medical school stress management programs.20
Additionally, we collected qualitative data using focus
groups and qualitative interviews. The qualitative analyses
were designed to gain insight into the effective constituents
of the intervention and to ask about adverse events. These
results will be published separately.

Measures

Planned sample size

In addition to the information gathered about participants’
age and sex, outcome measures were chosen that would
capture the possible intervention effects on different aspects
of psychological health, including perceived study stress,
self-rated general health, and mental health.
Outcomes were measured at two different points in time
(after randomization 1 and the 1-hour psychoeducative seminar but before the examination preparation phase [t1] and
directly before the examination [t2]). All outcome measures
were used in numerous studies among medical students, as
recommended by Shiralkar et al.20
Self-rated general health was measured by a single item
(“How would you describe your health in general?”) to be
answered on a five-point Likert scale from “very good” to
“very poor”.27 Single item self-rated health has been found
to be a predictor for several health outcomes in previous
studies, including mortality.28
In order to measure mental health, we used the Hospital
Anxiety and Depression Scale (HADS).29 The HADS was
initially developed for clinical populations but has been
widely used among students in general and medical students
in particular.2,30,31 It comprises 14 items for two subscales.
Each of the two subscales relates to anxiety and depression,
and consists of seven items, which obtain responses on a
four-point Likert scale, ranging from 0= mostly, to 3= not at
all. Possible subscale scores range from 0 to 21. We used the
German version (HADS-D), published by Herrmann-Lingen
et al in 1995 and available in the third edition.32
We measured perceived medical school stress using the
Perceived Medical School Stress (PMSS) scale in the German
language (PMSS-D). 33 This instrument was o riginally
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With 39 students per group, the trial would have been powered to detect medium-to-large effect sizes (d=0.65) for the
difference in PMSS (standard deviation [SD] 7.8),33 using a
two-tailed test, α =0.05 and an 80% power level. This number
was determined using G*Power.36 In order to allow for a 10%
dropout, the target sample size for the trial was 43 students
per group (intervention groups 1 and 2 and control group 3).

Statistical methods
We substituted missing values following the rules provided in
the handbooks for the instruments, that is, through interpolation
where tolerable. We then excluded incomplete data sets. After
a plausibility check, cases from the t1 and t2 surveys were
matched using a self-generated pseudonym. We then excluded
incomplete data sets. Data were missing from the responses of
five students in the intervention group and seven in the control group, respectively. The last-observation-carried-forward
method of imputation was chosen because this is a conservative
method used in instances in which there is an equal dropout rate
in the intervention and the control group.37 Intention-to-treat
and per-protocol analyses yielded very similar results and we
therefore present only the former. We used two-tailed t-tests to
compare means of continuous variables. Where the assumptions
for parametric tests were violated, we used the Mann–Whitney
U tests. Results are reported as mean (M) ± standard deviation
(SD). Cohen’s d was used to calculate the size of the treatment
effect. We considered values of 0.2 small, 0.5 medium, and
0.8 large effect sizes. For methodological characteristics of the
linear regression analysis, see the respective subsection of the
“Results” section. All analyses were conducted using IBM SPSS
Statistics version 22.0 (IBM Corporation, Armonk, NY, USA).
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Ethical considerations
This trial is reported following the Consolidated Standards
of Reporting Trials criteria.38 The trial was approved by
the Ethics Committee of the University of Lübeck (File
reference 14-098) and registered with the German Clinical
Trials Register (DRKS00006349) before the time of first
participant enrolment.39 All participants provided written
informed consent.

Deviations from the trial protocol
Due of an unexpected shortfall in the sample size (n=24 students did not pass a test necessary to fulfill the examination
admission requirements, Figure 1), we decided to combine
both intervention groups for the quantitative analyses.

Results
Baseline characteristics

Outcomes
For the whole study population, regardless of allocation to
treatment or control, we saw a statistically significant deterioration of general health (1.99 to 2.36; P<0.01) with a medium
effect size (d=−0.64) between t1 and t2 (Table 2). Also for
the whole group, we saw statistically significant increases of
depression (3.94 to 5.23; P<0.01; d=0.47) and anxiety (7.75
to 8.96; P<0.01; d=0.33) levels during this period. Perceived
medical school stress remained at about the same level in the
whole study population (29.29 to 29.17, P=0.75).
For the development of general health, depression and
anxiety during the study period, we found no statistically significant differences between the groups. However, perceived
medical school stress decreased in the coaching group (from
Table 1 Baseline sociodemographic characteristics
Characteristic Coaching
group

Control
group

Overall

Source
population

n
Sex male, n (%)
Mean age (SD)

38
13 (34.2)
22.1 (2.4)

105
35 (33.3)
22.4 (2.6)

159
55 (35.0)
22.9 (4.2)

Abbreviations: SD, standard deviation.
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Linear regression analysis
In order to further investigate the influence of group allocation on the PMSS score, we conducted a linear regression
analysis controlling for sex, age, and the PMSS t1 sum score.
We built the model by stepwise forward inclusion with a
criterion of P<0.05 for the inclusion and P>0.10 for the
exclusion of effects.
Linear regression confirmed group allocation to be a
statistically significant predictor of perceived medical school
stress immediately prior to the first medical examination
(Table 3).

Discussion

Table 1 displays baseline characteristics for all participants
included. Overall, 35 male and 70 female students (M =24.2
years, SD =2.6) with an age range between 19 and 32 years
participated in this study (66% of the whole class). The study
participants were 0.5 years younger and the percentage of
females was higher when compared to the whole class. We had
a lower percentage of male participants in the coaching group
and participants in this group were 0.5 years older (Table 1).
The participant flow for the trial is shown in Figure 1.

67
22 (32.8)
22.6 (2.7)

29.60 to 28.96; Δ=−0.64) and increased in the control group
(from 28.74 to 29.55; Δ=0.82). This difference is statistically
significant (P<0.05), yet the effect size is small (d=−0.21).

The aim of this randomized controlled trial was to investigate the efficacy of short-term individual resource-oriented
coaching on examination-related stress. We found a small,
but statistically significant effect on the development of
perceived medical school stress in the coaching group(s).
However, due to the shortfall in the number of participants,
we are not able to differentiate between the effects of group
coaching only versus group coaching accompanied by two
sessions of individual coaching.
To our knowledge, our study is the first to investigate
not only the efficacy of resource-oriented coaching in the
preparation phase before a medical academic examination,
but also, at the same time, to take a closer look at the development of general and mental health while preparing for the
examination.
For the whole study population, regardless of allocation
to treatment or not, we saw a deterioration of general health
and a rise of depression and anxiety levels during a relatively
short time period of just over 3 weeks. Perceived medical
school stress did not increase in the whole study population,
which might have been caused by the identified effect of
coaching on this variable, since it did increase in the control
group (P=0.14, Table 3). These observational findings show
the significant level of stress induced by examination has a
measurable negative impact on not only the mental, but also
the general health of the medical students. Examination stress
has been identified as an important reason for the deterioration of medical students’ health throughout their education.10
Reducing the number of examinations and enhancing their
design in order to mainly test knowledge and not primarily
induce stress might thus be a promising starting point for
health promotion in medical school students.40
Advances in Medical Education and Practice 2016:7
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Figure 1 Participant flow.
Note: Outcome measured directly before the examination [t2].

Analyzed (n=34)
• Excluded from analysis (give reasons) (n=0)

Analysis
Analyzed (n=33)
• Excluded from analysis (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Discontinued intervention (give reasons) (n=1;
refused to participate in the second coaching
session)

• Did not receive allocated intervention (give
reasons) (n=0)

• Did not receive allocated intervention (give
reasons) (n=0)

Analyzed (n=38)
• Excluded from analysis (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=1; did not
complete the t2 websurvey)

• Received allocated intervention (n=38)

• Received allocated intervention (n=33)

Lost to follow-up (give reasons) (n=1; did not
complete the t2 websurvey)

Follow-up

Allocated to group 3 (no intervention; n=38)

Allocated to group 2 (seminar; n=33)

Excluded (n=5)
• Did not pass a test necessary to fulfill the
exam admission requirements (n=5)

Excluded (n=19)
• Did not pass a test necessary to fulfill the
exam admission requirements (n=19)

Randomized (n=129)

Excluded (n=3)
• Not meeting inclusion criteria (n=3)

Assessed for eligibility (n=132)

Lost to follow-up (give reasons) (n=2; both
did not complete the t2 websurvey)

• Did not receive allocated intervention (give
reasons) (n=0)

• Received allocated intervention (n=34)

Allocation

Randomized (n=67)

Source population (n=158)

Allocated to group 1 (seminar + individual
coaching; n=34)

Enrollment
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Table 2 Outcomes
Measure

Coaching
Control
P
group (n=67) group (n=38)

d

M PMSS sum score (SD) t1
M PMSS sum score (SD) t2
M Δ PMSS sum score (SD)
M general health (SD) t1
M general health (SD) t2
M Δ general health (SD)
M depression (SD) t1
M depression (SD) t2
M Δ depression (SD)
M anxiety (SD) t1
M anxiety (SD) t2
M Δ anxiety (SD)

29.60 (6.57)
28.96 (7.06)
−0.64 (3.79)
1.94 (0.69)
2.40 (0.87)
0.46 (0.79)
3.88 (2.87)
5.40 (3.16)
1.52 (3.61)
7.87 (3.39)
8.79 (3.90)
0.93 (4.60)

−0.13
0.09
−0.21
0.19
−0.13
0.31
0.05
−0.14
0.19
−0.09
0.11
−0.20

0.51
0.68
0.02*
0.42
0.60
0.12
0.56
0.30
0.10
0.49
0.60
0.89

Note: *Statistically significant (P<0.05). Outcomes were measured at two different
points in time (after randomization 1 and the 1-hour psychoeducative seminar but
before the examination preparation phase [t1] and directly before the examination [t2]).
Abbreviations: M, mean; PMSS, perceived medical school stress scale; SD,
standard deviation; d, effect size.

Table 3 Linear regression analysis
Predictor

Range

Beta

95% CI

Age
Sex

29–32
1 Male
2 Female
16–47
1 Coaching
2 No coaching

0.20
0.99

−0.07 to 0.47
−4.73 to 2.44

0.88
1.46

0.77 to 0.98
0.02 to 2.89

PMSS sum score t1
Group allocation

Note: Nagelkerkes R2=0.75. Outcome measured after randomization 1 and the
1-hour psychoeducative seminar but before the examination preparation phase [t1].
Abbreviations: CI, confidence interval; PMSS, Perceived Medical School Stress scale.

Implications for research and practice

When looking at the development of perceived medical
school stress more closely, we saw a statistically significant
difference between the t2−t1 Δ of the groups and a similar
significant prediction of the PMSS t2-score by group allocation. Given the small effect size and absolute differences,
we have to interpret this finding with caution. What we
can say is that it might indicate the efficacy of a resourceoriented coaching program for candidates preparing for
medical academic examination. This has been shown to be
the case for other stress management techniques in a number of quantitative and qualitative studies.41–43 However, it
remains unclear whether the stress-reducing efficacy of the
interventions employed in this and other studies stems from
certain methodological components or it can merely be seen
as an unspecific effect of support during the examination
preparation phase.

Future studies in this setting have to be designed to anticipate
a higher dropout rate in order to avoid any power problems.
Avoiding potential frustration through not receiving an intervention might be possible by employing a waiting-list-control
design. It might prove helpful to identify students “in need
of coaching” and recruit them for future, similar studies in
order to depict a more realistic scenario (as students without a subjective need are less likely to benefit from such an
intervention). In order to identify method-specific effects,
and especially effective components of stress management
programs, comparative mixed methods studies employing
different kinds of interventions are required.
Our results show an urgent need for accompanying health
promoting measures during the medical academic examination
preparation phase. This should be of interest to universities
in order for them to help prevent any avoidable examinationrelated health deterioration by paying for, or at least subsiding, appropriate measures, including, for example, individual
short-term resource-oriented coaching as used in our study.

Strengths and limitations

Conclusion

Unfortunately, due to a merging of the intended two coaching
groups, we were not able to decide whether group coaching

We saw a significant deterioration of general health and increasing anxiety and depression scores in medical students while
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28.74 (6.90)
29.55 (6.76)
0.82 (3.36)
2.08 (0.82)
2.29 (0.90)
0.21 (0.78)
4.05 (3.72)
4.92 (3.86)
0.87 (2.24)
7.55 (4.30)
9.26 (4.60)
1.71 (2.74)

alone or group coaching combined with sessions of individual
coaching is the more promising approach to reduce perceived
medical school stress while preparing for examination. Also,
as group allocation was not concealed; t1 measures were
completed after randomization; and the students, coaches,
and investigators were not blinded, the differences between
the groups at both t1 and t2 might have been influenced by a
certain amount of frustration in the control group in not having
received coaching. The 1-hour psychoeducative seminar might
also have had an influence on the intervention groups’ t1 score.
However, we did not find any statistically significant differences
between the groups at t1. Furthermore, it seems less likely that
surveying the intervention group after the seminar led to an
overestimation of the observed effect (or type I error) compared
with an underestimation (or type II error). The randomized controlled design of our study can, nevertheless, be seen as a major
strength when compared to other existing studies in this field,
which are preponderantly nonrandomized and do not include
control groups at all.20,44 The risk of selection bias can hence
be estimated as low. Outcomes were determined in the same
way in all groups bearing a low risk of social desirability by
using a web survey completed at home.45 The low dropout rate
makes attrition bias due to incomplete outcome data unlikely.
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preparing for examination. Our findings point to s hort-term
resource-oriented coaching being effective in reducing medical
school-stress in candidates preparing for examination, whereas
the stress level increased in control subjects.
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