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Abstract
Background  High prevalence rates of distress and burnout in medical students are well-documented in mental 
health literature. Different types of interventions have been developed in the past in order to reduce stress in 
medical undergraduate students and promote better coping skills. There is, however, a paucity of studies that have 
tested the effectiveness of these interventions. This study aimed to examine the effect of different versions of the 
seminar ‘Coping with stress’, which was implemented in the first year of the undergraduate curriculum of the Medical 
University of Vienna in the summer semester of 2018, on students’ mental health.

Methods  Invitations to participate in the study were sent via email to six cohorts of students from the Medical 
University of Vienna. Two cohorts participated in the onsite version of the seminar ‘Coping with stress’, whereas two 
cohorts participated in the online version of the seminar, and two cohorts received no intervention (control group). 
Data on burnout risk, life satisfaction, stress, and knowledge about available help resources were collected via online 
questionnaires from n = 137 students before and after the curriculum module that contained the seminar.

Results  Medical students who participated in the onsite seminar reported a reduction of some aspects of burnout, 
a decrease in stress, and an increase in knowledge about available help resources. No such effect was seen in the 
control group. Participants of the online seminar experienced a similar increase in knowledge about available help 
resources, but no changes in other outcomes.

Conclusions  The findings support the notion that the onsite seminar of ‘Coping with stress’ had a positive impact 
on medical students’ mental health and is a useful addition to the medical curriculum by promoting mental health 
literacy.

Trial registration  This research has been registered in the German Clinical Trial Registry with the registration number 
DRKS00018981 and the registration date 14/11/2019.
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Introduction
In the last few decades, alarming levels of professional 
and personal distress have been reported among primary 
care physicians [1]. This distress has been characterized 
with the term ‘burnout’ in the literature [2]. Burnout, 
originally described as syndrome of emotional exhaus-
tion and cynicism [3], is commonly defined by its main 
symptoms, i.e., emotional exhaustion, depersonaliza-
tion (e.g., treating patients as objects), and low sense of 
accomplishment [1, 4]. Although a prevalence of 50% for 
symptoms of burnout among physicians has been cited 
in academic literature, some studies have even reported 
a prevalence of up to 80.5% as indicated by respective 
scores on common questionnaires for burnout assess-
ment [2], such as the Maslach Burnout Inventory [3]. 
Symptoms of burnout in medical professionals are asso-
ciated with poorer quality of patient care, higher risk of 
medical errors and malpractice, as well as more stress-
related health problems and lower life satisfaction [1, 2, 4, 
5]. Furthermore, several studies found an increased sui-
cide risk for physicians [6], particularly female physicians 
[7], which is often attributed to the job-related high stress 
levels [8].

Medical personnel face high levels of stress not only in 
their job, but also already throughout their education and 
training. In fact, stress exposure and mental health issues 
have been found to be greater among medical students 
than other student populations or age-matched individu-
als in the general population [9]. Performance pressure 
overload has been identified as one of the main reasons 
for stress in medical students [10]. A recent meta-anal-
ysis of studies that assessed burnout with psychometric 
measures found that prevalence of symptoms of burnout 
was 37.23% among medical students [9], and some stud-
ies even found assessment scores indicating symptoms of 
burnout in more than half of all medical students, result-
ing in a significantly higher prevalence rate for burnout 
in medical students than in other comparable popula-
tions [11, 12]. In several studies, medical students with 
symptoms of burnout have been found to preform worse 
in their professional development, place patients at risk, 
and report sleep disturbances [13, 14]. Experiencing 
symptoms of burnout is also associated with increased 
likelihood of suicidal ideation in medical students [11].

In order to decrease mental distress and improve psy-
chological well-being in medical students, many men-
tal health experts have highlighted the need to adopt 
preventive and intervention measures for medical stu-
dents during training, e.g., by implementing programs 
to teach better coping skills [15–17]. The structure and 
content of these interventions vary and are sometimes 
based on relaxation training, mindfulness-based stress 
reduction, mentoring programs, stress management, or 

self-hypnosis, but little is known about the effectiveness 
of these interventions [18].

De Vibe and colleagues examined the effects of a vol-
untary seven-week mindfulness-based stress reduction 
program for medical and psychology students offered 
at two universities in Norway [5]. The authors found 
that the program reduced mental distress and improved 
subjective well-being in participants compared to a con-
trol group [5]. There was, however, no positive effect on 
symptoms of burnout. Participation in similar mindful-
ness-based training programs has been also associated 
with increased empathy and reduced anxiety, depression, 
mood disturbances, and psychological distress in previ-
ous studies [19–22]. In a more recent study, however, 
Kuhlmann et al. did not find differences in mental health 
outcomes between participants of a mindfulness-based 
stress prevention training for medical students, autogenic 
training, and a control group [18]. In a meta-analysis, 
stress prevention trainings were associated with moder-
ate effects on medical students’ mental health, with inter-
ventions with a duration of 4 to 8 weeks exhibiting the 
largest effect sizes [23].

It is, however, important to note that most of these 
training programs are primarily mindfulness-based, and 
all of them are voluntary (i.e., not part of the medical cur-
riculum). Studies on the effectiveness of other types of 
interventions targeting medical students (i.e., not based 
on mindfulness, integrated in the medical curriculum) 
are scarce. Furthermore, many studies that aimed to 
explore the effects of stress-reducing trainings for medi-
cal students had severe methodological limitations (e.g., 
no control group, poor statistical strength) [5, 18].

In the summer semester of 2018, the seminar ‘Cop-
ing with stress’ was implemented in the first year of 
the undergraduate medical curriculum of the Medical 
University of Vienna. The seminar had the objective to 
reduce distress and risk of burnout as well as improve 
mental health literacy and coping strategies in medical 
students. For the first time, a seminar on this topic was 
implemented as an obligatory part of the curriculum 
(as opposed to voluntary or optional seminars explored 
in previous studies [5, 18–22]). As a result, we were able 
to reach all students of the respective cohorts, including 
those who did not express any interest in improving their 
mental health literacy. Although the seminar included 
some basic elements of mindfulness, the seminar used 
predominantly conventional teaching techniques such 
as whole-class lectures and teacher-led instruction (as 
opposed to typical mindfulness techniques such as breath 
focus, body scanning, loving-kindness, and open moni-
toring of thoughts, feelings and bodily sensations [24]).

The seminar was designed as an onsite lecture, but 
due to the onset of the COVID-19 pandemic, an online 
version of the seminar was developed in 2020 and 
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temporarily implemented in the curriculum. The onsite 
seminar was designed as a single lecture with a duration 
of 90  min. In order to accommodate the entire annual 
cohort of students, the lecture was taught in multiple 
parallel sessions (i.e., 33 individual sessions per cohort). 
All sessions were identical and accommodated 20–22 
students. Thus, over the course of four weeks, the entire 
cohort completed the seminar. All discussions and group 
activities that were part of the seminar were conducted 
within these individual sessions consisting of 20–22 par-
ticipants. In the online seminar, the students got access 
to selected materials on mental health literacy, had to 
reflect on their own coping strategies for prevention of 
distress and burnout in an essay, and received feedback 
on their essay by the respective instructor (but there were 
no lecture or group activities).

This adaptation enabled us to not only evaluate the 
effectiveness of the seminar per se, but also compare its 
different versions. Thus, in the current study, we inves-
tigated the impact of different versions of the seminar 
‘Coping with stress’ on students’ mental health and men-
tal health literacy. We hypothesized that the seminar will 
(a) reduce burnout risk, (b) increase life satisfaction, (c) 
decrease stress, and (d) improve knowledge about avail-
able help resources in medical students compared to 
previous cohorts that did not participate in the seminar 
(Hypotheses 1a–d). Furthermore, we predicted that the 
onsite seminar will be more effective (i.e., elicit more pos-
itive outcomes) than the online seminar (Hypothesis 2).

Methods
Participants
This study was a quasi-experimental intervention study 
with data being collected with online surveys from 
2020 until 2023. Invitations to participate in the study 
were sent to 3,975 students of the Medical University 
of Vienna via email. All students of the first year of the 
curriculum received one email one week prior to their 
participation in the curriculum module that contained 
the seminar ‘Coping with stress’ (T1) as well as one day 
afterwards (T2). Every year, the curriculum module is 
held in spring and has a duration of approximately four 
weeks. The seminar ‘Coping with stress’ was conducted 
online in 2020 and 2021 due to the COVID-19 pan-
demic and onsite in 2022 and 2023. Approximately 670 
students have participated in the seminar per year. With 
two cohorts of students participating in the onsite ver-
sion of the seminar and two cohorts participating in the 
online version, a total of 2,680 students were enrolled in 
the seminar. Furthermore, in order to collect data from 
a control group, we sent emails with invitations to par-
ticipate in the study to all students who completed the 
curriculum module before 2018, i.e., the year the seminar 
‘Coping with stress’ was implemented in the curriculum. 

These are cohorts who started their medical studies in 
the winter semester of 2015/2016 and 2016/2017 and 
were not enrolled in ‘Coping with stress’ or any other 
similar seminar. As a result, these students were already 
more advanced in their studies than those in the inter-
ventions groups when they participated in the current 
study. The invitation emails of the control group for T1 
and T2 were sent on the exact same days as the emails to 
the intervention group in 2020 (i.e., the first cohort that 
participated in the seminar and was enrolled in the inter-
vention group of the current study).

Power analysis
We used G*Power version 3.1.9.7 [25] to conduct a 
sample size calculation. An ANOVA model with three 
experimental conditions (i.e., onsite intervention, online 
intervention, control group) and two measurements (i.e., 
T1, T2) with an assumed correlation of 0.70 (Schaufeli et 
al., 2019) will require a minimum of n = 135 participants 
in order to detect a medium-sized treatment effect of 
f = 0.25.

Materials
Participants in all experimental conditions consisted 
of two specific cohorts of students of the Medical Uni-
versity of Vienna. Participants of Intervention group #1 
(onsite intervention) were students who started their 
medical studies in the winter semester of 2021/2022 or 
2022/2023 and participated in the seminar ‘Coping with 
stress’ onsite in May/June of 2022 or 2023. The seminar 
was centered around a presentation that covered stress 
and stress reactions, warning signals of experiencing too 
much stress, description of burnout and its prevalence 
among medical doctors and medical students, coping 
with stress and stress competence, as well as suicidal ide-
ation and suicidal behavior among medical doctors. The 
presentation also provided a detailed overview of help 
resources for students, particularly of resources at the 
Medical University of Vienna.

The seminar also involved two group activities. First, 
at the beginning of the seminar, the students discussed 
in groups of two what they knew about burnout, which 
was then subsequently shared with the entire class and 
summarized and commented by the instructor. The sec-
ond group activity was a key element of the seminar. The 
instructor asked the students to share difficulties stu-
dents typically experience in the first year of the medical 
curriculum with the entire class. Afterwards, the instruc-
tor asked the students to share what had helped them 
overcoming these or other difficulties in the past and 
summarized and discussed the students’ coping strate-
gies and solutions. Furthermore, in a practical exercise of 
personal self-reflection, the students were asked to write 
down (1) their strengths in terms of stress management, 
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(2) areas of their stress competence they felt were already 
strong or needed improvement, (3) what they would like 
to learn in order to improve their stress competence, and 
(4) what they would personally like to take away from the 
seminar. At the conclusion of the seminar, the students 
received a brief questionnaire for self-assessment of risk 
of burnout and a brochure with an overview of available 
help resource for students, with a focus on those spe-
cifically offered for students of the Medical University of 
Vienna.

Participants of Intervention group #2 (online inter-
vention) were students who started their medical stud-
ies in the winter semester of 2019/2020 or 2020/2021 
and, due to the COVID-19 pandemic, participated in an 
online homeschooling version of the seminar ‘Coping 
with stress’ in April/May of 2020 or May/June of 2021. 
The seminar was organized via the learning management 
system Moodle. The students were instructed to write a 
short essay consisting of approximately 500 words on 1) 
what they knew or had heard about burnout and 2) what 
they considered to be typical difficulties in the first year 
of the medical curriculum and what students could do 
about them or which coping strategies were helpful. Each 
student received a short feedback on their essay by their 
instructor along with some additional potential coping 
strategies. The presentation slides used for the onsite 
seminars, a brief questionnaire for self-assessment of risk 
of burnout, and a brochure with an overview of available 
help resource for (medical) students were made available 
online.

Participants of the control group were students who 
started their medical studies in the winter semester of 
2015/2016 or 2016/2017. At that time, the seminar ‘Cop-
ing with stress’ was not implemented in the curriculum, 
yet. Thus, these students completed the first year of the 
curriculum without participating in any version of this 
particular or any other similar seminar.

Procedure
Data was collected with the intra-university online sys-
tem MedCampus. After participants clicked on the link 
provided in their first invitation email at T1, they accessed 
the online survey, and informed consent was obtained in 
the first section of the survey. Afterwards, data on socio-
demographics and all outcomes were collected. Emails 
with a link to a survey collecting all outcomes again 
were sent at T2. In the last section of both surveys, con-
tact information of professional help organizations for 
individuals in crisis were provided. The participants had 
one week to complete each survey. Reminders were sent 
out by email three days and one day before each survey 
closed.

Primary outcome measures
Burnout risk
We used the Burnout Assessment Tool (BAT) [26] to 
assess participants’ burnout risk, which was translated 
into German with the back-translation method (i.e., 
it was translated into German by the first author of the 
manuscript and then translated back into English by an 
independent translator who was blinded to the original 
questionnaire). The items were slightly adapted in order 
to fit in the university context (e.g., we replaced “at work” 
with “in class” or “at the university”). The BAT is a self-
report measure that consists of four subscales: Exhaus-
tion, measured with eight items (e.g., “At the end of my 
day, I feel mentally exhausted and drained”), mental dis-
tance, measured with four items (e.g., “I feel indifferent 
about my studies”), emotional impairment, measured 
with five items (e.g., “In class, I feel unable to control my 
emotions”), and cognitive impairment, measured with 
five items (e.g., “I’m forgetful and distracted in class”). All 
items are rated on a scale from 1 (never) to 5 (always). 
For each subscale, we calculated mean scores across the 
respective number of items, resulting in a score range 
of 1–5 (exhaustion: M = 2.14; SD = 0.64; α = 0.87; mental 
distance: M = 1.40; SD = 0.43; α = 0.57; emotional impair-
ment: M = 1.34; SD = 0.44; α = 0.70; cognitive impairment: 
M = 1.77; SD = 0.67; α = 0.87). Higher scores on each sub-
scale indicate greater burnout risk with regard to the 
respective aspect of burnout.

Secondary outcome measures
Life satisfaction
The German version [27] of the Satisfaction with Life 
Scale [28] is a self-report measure consisting of five items 
that assess respondents’ life satisfaction (e.g., “I am sat-
isfied with my life”). The respondents rate the items on 
a scale from 1 (strongly disagree) to 7 (strongly agree). 
Schumacher [27] reported satisfactory psychometric 
properties of the German version of this instrument in 
terms of item–total correlation, internal consistency 
reliability, and concurrent validity. We calculated mean 
scores across all five items of the scale (score range: 1–7; 
M = 5.38; SD = 1.19; α = 0.88), with higher scores indicat-
ing greater life satisfaction.

Stress
We used the subscale Physical and psychological stress 
symptoms of the Stress and Coping Inventory by Satow 
[29] to assess participants’ current level of stress. This 
self-report measure consists of 13 items (e.g., “I have 
trouble concentrating”), which are rated on a scale rang-
ing from 1 (does not apply at all) to 4 (fully applies). The 
scale has satisfactory psychometric properties in terms 
of internal consistency reliability, split-half reliability, 
and concurrent validity [29]. We calculated mean scores 
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across all 13 items of the scale (score range: 1–4; M = 1.99; 
SD = 0.60; α = 0.86), with higher scores indicating greater 
levels of stress.

Knowledge about help resources
As an indicator for participants’ knowledge about avail-
able help resources, we provided a list of 20 different help 
resources available for students of the Medical Univer-
sity (e.g., “Junior mentoring”, “Supervision for students in 
clinical practice”, or “Psychological Student Counseling 
Vienna”). We asked participants to indicate for each item 
if they were aware of the availability of the respective help 
resource (1 = yes, 0 = no). For each participant, the num-
ber of known help resources was then divided by the 
total number of items (i.e., 20). This resulted in a mean 
score (score range: 0–1; M = 0.44; SD = 0.17; α = 0.89), with 
higher scores indicating greater knowledge about avail-
able help resources.

Data analysis
The four subscale scores of burnout risk as well as life-
satisfaction, stress, and knowledge about help resources 
were each subjected to a repeated measures analysis 
of variance (ANOVA) with time (i.e., pre-exposure T1, 
post-exposure T2) used as within-subjects factor and 
experimental condition (i.e., onsite intervention, online 
intervention, control group) used as between-subjects 
factor. The Greenhouse-Geisser statistic was used to 
assess the statistical significance of the observed effects 
and interactions. Differences between individual groups 
(i.e., mean differences between T2 and T1 within each 
group as well as mean differences at T2 between indi-
vidual experimental conditions) were examined with 
Bonferroni-corrected contrast tests. All analyses were 
controlled for gender and age. Gender and age are well-
known factors that influence mental health in college 
and university students [16, 30–32]. Furthermore, with 
experimental conditions consisting of different cohorts of 
students in the current study, there were significant age 
differences between participants of the three experimen-
tal conditions, χ2 (8, N = 137) = 29.17, p <.001. Differences 
between study completers and dropouts were examined 
with chi-squared tests and two-sample t-tests.

Results
In total, n = 324 individuals accessed the survey at T1, 
n = 379 individuals accessed the survey at T2, and n = 138 
individuals accessed the survey at both points in time. 
With repeated measures ANOVAs being used for sta-
tistical analysis in the current study, only the n = 138 
participants who accessed the survey at both, T1 and 
T2 were included in the data analysis. Due to the low 
number of observed frequencies, one individual who 
indicated “other gender” (n = 1) was excluded from 

statistical analysis. Thus, a total of n = 137 participants 
were included in the final statistical data analysis. This 
corresponds to 3.4% of students who were invited to par-
ticipate in the study. Of these n = 137 participants, 36.5% 
(n = 50) completed the onsite seminar, 46% (n = 63) com-
pleted the online seminar, and 17.5% (n = 24) were in the 
control group. Thus, with approximately 2,680 students 
being enrolled in one of the two versions of the seminar 
since the start of this study in 2020, approximately 4.2% 
of these students were included in the data analysis. Fur-
thermore, of the n = 137 participants, 32.1% were male 
(n = 44) and 67.9% were female (n = 93). In terms of age, 
43.8% were 18–20 years (n = 60), 46.0% were 21–25 years 
(n = 63), 7.3% were 26–30 years (n = 10), 1.5% were 31–35 
years (n = 2), and 1.5% were 41 years or older (n = 2).

Comparisons of respondents who completed T1 and T2 of 
the survey with respondents who completed either T1 or T2
There were no differences between participants who 
have completed the survey at both T1 and T2 and those 
who only participated at T1 in terms of gender, χ2 (1, 
N = 320) = 0.29, p =.59, age group, χ2 (4, N = 320) = 3.67, 
p =.45, as well as T1 scores for exhaustion, t(312) = 1.94, 
p =.053, life satisfaction, t(314) = -0.31, p =.754, stress, 
t(313) = -0.32, p =.751, and knowledge about help 
resources, t(238) = 0.73, p =.464. However, burnout scores 
for mental distance, t(310) = 2.42, p =.016, emotional 
impairment, t(313) = 2.15, p =.033, and cognitive impair-
ment, t(316) = 2.34, p =.020, were higher in students who 
dropped out after T1 than in study completers. Further-
more, there were no differences between participants 
who have completed the survey at both T1 and T2 and 
those who only participated at T2 in terms of T2 scores 
for exhaustion, t(314) = 1.08, p =.280, emotional impair-
ment, t(374) = 0.71, p =.481, cognitive impairment, 
t(374) = 0.93, p =.353, life satisfaction, t(373) = -1.35, 
p =.179, and stress, t(368) = -1.06, p =.288. However, 
mental distance was higher, t(339) = 2.30, p =.022, and 
knowledge about help resources was lower, t(254) = -1.98, 
p =.049, at T2 in individuals who have only participated in 
the survey at T2 than in those who completed the survey 
at both T1 and T2.

Effects on burnout risk
See Table 1 for an overview of means and corresponding 
95% confidence intervals of all outcomes in each experi-
mental condition before (T1) and after the intervention 
(T2) along with comparison of means between T1 and T2 
within each experimental condition and of means at T2 
between individual experimental conditions with Bon-
ferroni corrected contrast tests. There was a small-sized 
significant interaction of time and experimental condi-
tion on emotional impairment, F(2, 131) = 3.32, p =.039, 
ηp

2 = 0.048. Results from Bonferroni corrected contrast 
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tests indicated that emotional impairment decreased 
after the onsite intervention, p =.038, d = -0.18 (-0.35, 
-0.01), but did not change after the online interven-
tion, p =.797, d = -0.02 (-0.19, 0.15), or in the control 
group, p =.098, d = 0.14 (-0.03, 0.31). There were also 

small interactions of time and experimental condition on 
exhaustion, F(2, 130) = 2.36, p =.098, ηp

2 = 0.035, and men-
tal distance, F(2, 129) = 2.79, p =.065, ηp

2 = 0.042, close 
to statistical significance. Scores of exhaustion, p =.002, 
d = -0.27 (-0.44, -0.10), and mental distance, p =.021, d 

Table 1  All outcome variables before (T1) and after (T2) the intervention
Study variable Group T1 Mean score

(95% CI)
T2 Mean score
(95% CI)

Mean difference
T2-T1

Mean differ-
ence at T2 
compared to 
control group

Primary outcomes
Burnout: Exhaustion
(α = 0.87, na = 135)

Intervention group #1: Onsite 
intervention

2.27
(2.08–2.47)

2.07
(1.89–2.26)

-0.21
(-0.33– -0.08)

0.18
(-0.24–0.59)

Intervention group #2: Online 
intervention

2.12
(1.95–2.28)

2.07
(1.90–2.24)

-0.05
(-0.l6–0.06)

0.16
(-0.25–0.56)

Control group 1.92
(1.72–2.13)

1.91
(1.67–2.14)

0.01
(-0.18–0.20)

–

Burnout: Mental 
distance
(α = 0.57, na = 134)

Intervention group #1: Onsite 
intervention

1.52
(1.37–1.66)

1.40
(1.24–1.56)

-0.12
(-0.22– -0.02)

-0.11
(-0.43–0.22)

Intervention group #2: Online 
intervention

1.29
(1.22–1.36)

1.32
(1.21–1.43)

0.04
(-0.05 − 0.12)

-0.18
(-0.50–0.13)

Control group 1.45
(1.23–1.67)

1.48
(1.24–1.72)

0.02
(-0.13–0.16)

–

Burnout: Emotional 
impairment
(α = 0.70, na = 136)

Intervention group #1: Onsite 
intervention

1.38
(1.25–1.51)

1.30
(1.20–1.40)

-0.09
(-0.18– -0.01)

-0.03
(-0.30–0.24)

Intervention group #2: Online 
intervention

1.33
(1.21–1.45)

1.31
(1.20–1.43)

-0.01
(-0.09–0.07)

-0.02
(-0.28–0.25)

Control group 1.26
(1.12–1.39)

1.36
(1.17–1.55)

0.11
(-0.02–0.24)

–

Burnout: Cognitive 
impairment
(α = 0.87, na = 136)

Intervention group #1: Onsite 
intervention

1.92
(1.69–2.14)

1.81
(1.59–2.03)

-0.11
(-0.27–0.04)

0.15
(-0.32–0.62)

Intervention group #2: Online 
intervention

1.72
(1.57 − 1.87)

1.80
(1.61–1.99)

0.09
(-0.05–0.23)

0.15
(-0.31–0.60)

Control group 1.59
(1.37 − 1.82)

1.68
(1.42–1.95)

0.08
(-0.15–0.31)

–

Secondary outcomes
Life satisfaction
(α = 0.88, na = 136)

Intervention group #1: Onsite 
intervention

5.10
(4.73–5.46)

5.33
(4.96–5.70)

0.23
(-0.01–0.46)

-0.44
(-1.18–0.30)

Intervention group #2: Online 
intervention

5.52
(5.23–5.81)

5.75
(5.48–6.03)

0.23
(0.02–0.44)

-0.08
(-0.82–0.65)

Control group 5.60
(5.18–6.02)

5.58
(4.99–6.16)

-0.02
(-0.38–0.33)

–

Stress
(α = 0.86, na = 133)

Intervention group #1: Onsite 
intervention

2.09
(1.90–2.28)

1.89
(1.73–2.04)

-0.21
(-0.31– -0.10)

0.20
(-0.15–0.55)

Intervention group #2: Online 
intervention

1.95
(1.81–2.09)

1.95
(1.80–2.10)

0.00
(-0.09–0.10)

0.27
(-0.08–0.61)

Control group 1.85
(1.59–2.11)

1.80
(1.54–2.05)

-0.06
(-0.22–0.10)

–

Knowledge about 
help resources
(α = 0.74, na = 77)

Intervention group #1: Onsite 
intervention

0.44
(0.38–0.51)

0.58
(0.51–0.65)

0.14
(0.07–0.21)

0.09
(-0.06–0.24)

Intervention group #2: Online 
intervention

0.42
(0.36–0.48)

0.55
(0.48–0.62)

0.13
(0.07–0.19)

0.06
(-0.09–0.21)

Control group 0.51
(0.42–0.60)

0.51
(0.43–0.60)

-0.01
(-0.10–0.09)

–

Values are means with 95% confidence intervals given in parentheses, comparison of means between T2 and T1 within each experimental condition and of means at 
T2 between individual experimental conditions with Bonferroni corrected contrast tests as well as lower-bound (Cronbach α) sample reliabilities for each outcome. 
Mean differences with significant p values (< 0.05) are in bold
aNumber of individuals included in the ANOVA
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= -0.20 (-0.37, -0.03), decreased significantly after the 
onsite intervention, but did not change after the online 
intervention (exhaustion: p =.381, d = -0.07 [-0.24, 0.09]; 
mental distance: p =.426, d = 0.07 [-0.10, 0.24]) or in the 
control group (exhaustion: p = .928, d = 0.01 [-0.16, 0.18]; 
mental distance: p = .824, d = -0.02 [-0.15, 0.19]). There 
were no significant main effects or interactions with 
regard to cognitive impairment.

Effects on secondary outcomes
There was a significant medium-sized interaction effect 
with regard to stress, F(2, 128) = 4.43, p =.014, ηp

2 = 0.065. 
Whereas stress decreased after the onsite intervention, 
p <.001, d = -0.33 (-0.50, -0.16), there was no significant 
change after the online intervention, p =.940, d = 0.01 
(-0.16, 0.17), and in the control group, p =.452, d = -0.06 
(-0.23, 0.10). Furthermore, there was a medium-sized 
significant interaction of time and experimental condi-
tion on knowledge about help resources, F(2, 72) = 3.74, 
p =.029, ηp

2 = 0.094. The contrast tests revealed that 
knowledge about help resources increased significantly 
after the onsite intervention, p <.001, d = 0.36 (0.19, 
0.53), as well as the online intervention, p <.001, d = 0.38 
(0.21, 0.55), but remained unchanged in the control 
group, p =.875, d = -0.01 (-0.18, 0.16). There were no sig-
nificant main effects or interactions with regard to life 
satisfaction.

Discussion
This study aimed to examine the effectiveness of a semi-
nar in an obligatory undergraduate medical curriculum 
that was developed to reduce distress and risk of burn-
out in medical students and improve their mental health 
literacy and coping strategies in order to better prepare 
them for their professional career. First, we hypothesized 
that the seminar would reduce burnout risk, increase 
life satisfaction, decrease stress, and improve knowl-
edge about available help resources in medical students. 
The results showed that, consistent with this hypothesis, 
medical students’ stress reduced and knowledge about 
help resources increased after participation in the onsite 
seminar ‘Coping with stress’, whereas no change was 
reported in the control group. These findings concur with 
results of several previous studies that found a reduction 
in stress and improvement in mental health after partici-
pation in stress management trainings [5, 19–23]. Impor-
tantly, the current seminar appears to be the first one that 
additionally improved some aspects of burnout risk in 
participants such as emotional impairment, exhaustion, 
and mental distance.

The positive effects of the current onsite seminar 
were small, and there were no significant differences 
in outcomes at T2 compared to the control group. In 
other words, mental health outcomes improved within 

the group of participants in the onsite seminar, but this 
change was not significantly different from the control 
group. It is, however, important to note that, with a sin-
gular session of 90  min, the duration was considerably 
shorter than the training evaluated in previous studies, 
which consisted of 4–10 weekly sessions ranging from 
1.5 to 6 h [5, 18]. Thus, considering the short duration of 
the current intervention, the onsite seminar can be con-
sidered an important first step to help reduce stress and 
improve mental health in medical students. The present 
findings suggest that stress management training beyond 
primarily mindfulness-based trainings analyzed in previ-
ous studies [5, 18] can be a useful tool to reduce this risk 
in medical students during their training.

Furthermore, we predicted that the onsite seminar will 
elicit more positive outcomes than the online seminar. 
This hypothesis was supported by our findings. Whereas 
the online seminar increased participants’ knowledge 
about help resources, none of the other outcomes showed 
any improvement in that group. This finding differs from 
a previous study, which indicated that an online program 
for training in stress management and mental health lit-
eracy reduced university students’ anxiety and improved 
learning behavior [33]. Furthermore, there is some evi-
dence for beneficial effects of web-based interventions 
for the management of stress in the workplace [34]. All of 
these programs, however, consisted of various modules 
and lasted several weeks [33, 34]. Based on the current 
findings, it appears that a brief online seminar might be 
useful for promoting available help services, but does not 
reduce stress or burnout risk in medical students.

The main differences of the onsite seminar as com-
pared to the online seminar were the social interactions 
with other students and the group activities during the 
seminar. For example, in the onsite seminar, the students 
had the opportunity to discuss typical adversaries of 
medical students in the first year and how to overcome 
them and share experiences and knowledge about burn-
out. In the online seminar, the students were instructed 
to think about these topics all by themselves and write 
down their thoughts in an essay. Another difference was 
that the students received information materials about 
burnout and coping with stress in the online seminar, but 
they did not have an instructor explaining these informa-
tion, discussing individual options, and answering any 
remaining questions. It seems that social interactions not 
only between the individual students, but also between 
students and instructor may be a key element for the 
reduction of stress and burnout risk in medical students. 
Future studies could investigate the impact of individual 
elements or components of these social interactions in 
order to identify how seminars on coping with stress in 
medical students need to be adapted to maximize benefi-
cial effects.
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It is interesting to note that stress and some aspects of 
burnout risk tended to be lower in the control group than 
in both intervention groups, but this difference was not 
statistically significant. A potential reason for these slight 
differences may be that the intervention groups consisted 
of students in their first year of their studies. As a result, 
they may have currently faced more challenges and were 
confronted with more new situations and tasks than stu-
dents who were already more advanced in their studies 
(i.e., participants of the control group). Thus, we cannot 
rule out that the positive effects of the seminar found 
in the current study may be even more pronounced (as 
indicated by significant differences in outcomes at T2 
between interventions groups and control group) if the 
participants of the control group might have been in a 
similar stage of their academic life as those in the inter-
vention groups.

What can medical schools and other colleges, universi-
ties, and educational institutions learn from our findings? 
Implementing a seminar on improving mental health lit-
eracy and coping strategies to the first year of the obliga-
tory part of the curriculum can have beneficial effects on 
students’ experienced distress and burnout risk. These 
seminars do not necessarily have to be long or repeti-
tive and do not necessarily have to be primarily based on 
mindfulness training. In the current study, single lectures 
with a duration of 90 min that used predominantly con-
ventional teaching techniques such as whole-class lec-
tures and teacher-led instruction had a small beneficial 
effect on students’ mental health by reducing burnout 
risk and stress and increasing knowledge about avail-
able help resources. Social interactions with the lecturer 
and other students and group activities (e.g., discussion 
about typically experienced adversaries in the first year 
of the medical curriculum and how to overcome them) 
appeared to be key components for the beneficial impact 
of the seminar, as most positive effects could not be 
observed when students participated in an online version 
of the seminar that lacked these social interactions and 
group activities. It seems likely that the observed effects 
are note restricted to medical students, but also apply to 
other student populations. Future studies, however, are 
necessary to investigate this.

Strengths and limitations
A strength of the current study was that we examined 
the impact of a seminar that was implemented in the first 
year of the undergraduate medical curriculum and was 
therefore obligatory for all students. Thus, participants in 
the seminar not only included students who already had 
the intention to improve their mental health literacy, but 
the entire cohort. Many medical curricula offer mental 
health trainings only on a voluntary basis and thus reach 
only a pre-selected group. Accordingly, previous studies 

have only tested the effectiveness of trainings that were 
voluntary or optional [5, 18–22].

There are, however, also several limitations. First, there 
was a high number of respondents who only participated 
either at T1 or T2 of the study and thus could not be 
included in the statistical data analysis. Moreover, these 
respondents partly reported less favorable mental health 
outcomes than those who completed the survey at both 
T1 and T2. This might indicate an attrition or self-selec-
tion bias, i.e., individuals who experienced less symptoms 
of burnout may have attributed this to their participa-
tion in the seminar and were thus more motivated to 
participate in the current study. Furthermore, due to the 
implementation of the seminar in the curriculum and the 
recruitment of entire cohorts of medical students, we 
were unable to randomize participants to the experimen-
tal conditions of the study. Another limitation is that, due 
to outcome measures being collected immediately before 
and after the intervention, we were unable to assess any 
positive effects of the seminar over longer time periods. 
Future studies assessing any mid- or long-term effects of 
‘Coping with stress’ or similar seminars in the medical 
curriculum, for example by assessing the same outcomes 
at the end of the subsequent semesters or years, are war-
ranted. The onset of the COVID-19 pandemic in 2020 
and the implementation of lockdowns and other restric-
tions as well as changes in these restrictions between 
2020 and 2023 may be another limitation of the current 
study. It may be the case that mental health of medical 
students varied between different phases of the pan-
demic (e.g., lockdown vs. no lockdown), which may have 
impacted the effects of the seminar. For example, a multi-
wave cross-sectional survey from Austria has shown that 
mental health in the population deteriorated during the 
pandemic, particularly among young people, and that 
the perceived burden from COVID-19-related measures 
decreased continuously from spring to summer [35]. This 
trend or other temporary changes in COVID-19 restric-
tions could have influenced the positive effect found in 
the onsite seminar group. Furthermore, the reliability of 
the items measuring the burnout component of mental 
distance was relatively low (see Table 1), which is a psy-
chometric limitation often found in scales with a small 
number of items in specific subscales [36]. Moreover, 
any other psychometric properties beyond the inter-
nal consistency reliability of this version of the Burnout 
Assessment Tool [26], which was translated and adapted 
specifically for the current study, were not assessed.

Conclusion
In the current study, participants in the onsite seminar 
‘Coping with stress’ showed improvements in terms of 
an increased knowledge about available help resources 
and reduced stress, and they showed partly decreased 



Page 9 of 10Till et al. BMC Medical Education           (2024) 24:41 

symptoms of burnout. We provided tentative evidence 
showing that the implementation of such a seminar in the 
medical curriculum might help to improve mental health 
in medical students. These findings are encouraging and 
suggest that integrating stress management trainings in 
medical curricula might be a useful approach in reduc-
ing burnout risk. Providing the same information in an 
online or distance learning setting, however, appears 
appeared to be less effective. Future studies comparing 
the effectiveness of different types of stress management 
interventions are warranted. It is, however, important to 
note that the implementation of interventions such as 
this seminar is only one component of stress reduction 
and burnout prevention in medical students [12]. Con-
sidering the high risk of burnout and suicidal ideation in 
medical students [9–12], structural adaptions in the med-
ical curriculum, such as the implementation of systems to 
identify students at risk of suicide, student support, and 
wellness programs as well as the optimization of learning 
environments, clinical rotations, and the diversity of clin-
ical experiences, are necessary in addition to the imple-
mentation of individual trainings and seminars in order 
to improve mental health in medical students [11].
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