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Abstract

Background In recent years, studies have highlighted that stress levels among medical students are alarmingly high. The
study aim was to examine how academic stress and depressive symptoms in medical students are affected by individual
moderators (self-efficacy/optimism) and structural influencing factors (health promotion offers).

Methods Data collection occurred at three measurement points during the first 1.5 years at a medical school in Germany
[baseline measurement (BM; Winter 2019, 226 participants), follow-up measurement 1 (FUM1; Summer 2020, 106 par-
ticipants) and follow-up measurement 2 (FUM2; Winter 2020, 107 participants)]. Cross-sectional and longitudinal analyses
were conducted with the data of FUM1 and FUM2, BM being only cross-sectionally analyzed as a baseline measurement.
Interactions were calculated cross-sectionally with multiple linear regressions, and longitudinally with mixed effects models.
Results Academic stress was positively correlated with depressive symptoms cross-sectionally. In the longitudinal sample,
optimism was found to moderate the association between academic stress and depressive symptoms, while the moderating
effect of self-efficacy was found cross-sectionally for FUM2. “University sports offers” was the most-used health promotion
offer for both FUM1 and FUM2. The other services, especially “psychological counseling”, were rarely used by the students.
The prevalence of depressive symptoms increased during the study course (BM: 4.9%; FUM1: 25.5%; FUM2: 23.4%).
Conclusion The increase of depressive symptoms linked to rising academic stress within the study course is alarming. Indi-
vidual attributes such as optimism and self-efficacy have a moderating role on the relationship between academic stress and
depressive symptoms and prevention offers may affect those individual attributes.

Keywords University health promotion offers - Medical students - Academic stress - Depressive symptoms - Optimism -
Self-efficacy

Background

. Depression is defined as a mental health condition associated
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German population, medical students suffer more frequently
from mental illnesses such as depression and stress-related
disorders [2]. This is in line with a finding from Hope et al.
(2014) [3], which indicates that the prevalence rate of depres-
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(11.2%) compared to the same age group in the general pop-
ulation (6.9% [4]). An increased prevalence of depression
among medical students was also found internationally. In
Southern Ethiopia, close to one-third of all medical students
(30%, which was higher than among the general population)
were found to suffer from mental distress [5]. A similarly
high prevalence rate of depression was found among medical
students in Cameroon (30.6% [6]). More recently, research-
ers in Northern Peru have found seven out of ten medical
students to show depressive and anxious symptoms [7]. A
similar prevalence rate (72%) of depression among medical
students has been found in China [8], with the global rate
of depression in medical students being 28% according to
Puthran et al. (2016) [9].

Medical training involves a lot of psychological stress
for medical students. There is much research outlining the
alarmingly high levels of perceived stress and elevated rates
of depression among medical students (e.g., [3, 10-14]). The
role of academic stressors (such as taking part in examina-
tions, the students’ performance, and lack of time for revi-
sions) is supported by several studies, highlighting them
as the main sources of stress in medical students [15-17].
The experience of stress has been shown to have a negative
influence on individuals’ psychological and physical health
[18], making them susceptible, for instance, to a greater
risk of cardiovascular diseases [19]. For medical students,
stress is not only a health hazard in itself, but it can also
lead to a greater health impairment in the form of a depres-
sive disorder [20]. A link between their perceived stress and
the development of depressive symptoms can therefore be
conjectured.

The assumption that there is an association between stress
and mental health has already been examined. Hamesch
et al. (2014) [21] have found rumination to be a link between
stressors in dental students and their psychological health
(depression in particular). Karyotaki et al. (2020) [22] have
observed a strong association between common psycho-
logical disorders and perceived stress in different areas of
life among first-year college students in nine countries. The
stress factors associated with major depressive disorders
have been found to be those concerning financial situations,
relationships at work/school and relationships within the
family. Based on the relationship between stress and depres-
sion, our study examines the individual factors optimism
and self-efficacy as potential influencing factors both cross-
sectionally and longitudinally.

As early as 1992, Scheier and Carver [23] underlined the
effect of optimism on people’s well-being. They defined a
personality trait called dispositional optimism as “the gen-
eralized, relatively stable tendency to expect good outcomes
across important life domains” [24]. Their work revealed
that optimists, in contrast to pessimists, experience less
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subjective stress in stressful situations, differing in their abil-
ity to cope with stress [23]. Recent studies also report that
optimism has a great effect on people’s well-being [25, 26].
Shi et al. (2016) [26] have found factors such as optimism,
resilience and hope to correlate negatively with depressive
symptoms in Chinese medical students. Optimism has been
identified as a moderator on the relationship between stress
and depression in several studies involving samples of work-
ers [27, 28] and college students [29, 30].

Alongside optimism, self-efficacy as a personal resource
seems to play an important role in the context of the devel-
opment of stress and depressive symptoms. Defined as “peo-
ple’s beliefs about their capabilities to produce effects” [31],
it influences their feelings, thoughts and behavior given the
relevance of this “belief” to how individuals perceive them-
selves. Several studies have concluded that self-efficacy has
a stress buffering effect on depressive symptoms (e.g. [32]),
and is, therefore, an important resource for life satisfaction
[33, 34]. Optimism and self-efficacy have been described as
“significant predictors of coping, health and emotions” by
Schwarzer in 1994 [35], with both traits having been found
to partially function as mediators in the association between
life satisfaction and depressive symptoms in Chinese medi-
cal students [8].

Hence, it stands to reason that both personal character-
istics play a crucial role in the context of stress, depression
and possible interventions. However, to our knowledge,
the moderating role of neither optimism nor self-efficacy
in the association between academic stressors and depres-
sive symptoms has yet been examined in medical students.
Thus, the present study investigates a potential stress buffer-
ing effect of both individual attributes cross-sectionally and
longitudinally.

In addition to the individual factors, we investigated vari-
ous health promotion offers as structural factors. Many stud-
ies have examined coping strategies as behavioral prevention
measures (e.g., [2, 36-39]), while research about external
health promotion offers is still at a nascent stage. Focusing
on these external offers is important so that the responsibil-
ity for the preventive tasks does not lie exclusively with the
individual.

Many companies have established prevention services. As
most people spend a large proportion of their time at work,
the workplace is an important setting for health promotion
[40, 41]. The goal of organizational health promotion is to
reduce health risks and increase the quality of life for work-
ers [41, 42]. The protection of employees’ health becoming
increasingly important for employers, there is a tendency,
according to Tetrick et al. (2015) [43], toward implementing
stress management interventions as part of a workplace well-
ness program. In our study, by focusing on medical students,
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we have sought to transfer the idea of external health promo-
tion offers to the university context.

Bitonte and DeSanto (2014) [44] underline the impor-
tance of integrating time for physical activity in the medi-
cal curriculum based on the premise that the improvement
of general health among medical students can help prevent
mental illnesses. Another way to approach the promotion of
mental health is psychological counseling. However, the fear
of embarrassment (appearing weak to others) and the lack of
awareness about the available support services can keep stu-
dents from seeking help in the university environment [45].
Givens and Tjia (2002) [46] report that the fear of stigma
likely results in an undertreatment of depression in medi-
cal students. Psychological counseling, however, has been
shown to be an important tool to promote mental well-being.

Several intervention studies have tested health promot-
ing programs in universities [47-52]. Testing a mindful-
ness-based stress reduction (MBSR) program for first- and
second-year medical students, and measuring their levels
of satisfaction, Aherne et al. (2016) [47] found the program
to be associated with high satisfaction levels when offered
voluntarily. According to the authors, the most important
aspects of a successful program involve paying attention to
individual characteristics and creating a comfortable train-
ing environment in which participants do not feel judged. As
regards changes in the curriculum and their potential impact
[48, 53, 54], Slavin et al. (2014) [53] adjusted the medical
training through the addition of courses for resilience and
stress reduction, social events, changes in the grading system
or the structure of particularly stressful courses, and found
these alterations to lead to a reduction in study-related stress.
This study therefore analyzes the knowledge and use of vari-
ous health promotion offers and identifies possible correla-
tions with the mental well-being of students to underscore
the importance of structural offers to improve mental health.

The mental well-being of medical students is subject to
change throughout their training. Ludwig et al. [55] have
found that the number of medical students at risk of depres-
sion had risen after the third year of study (39%) compared
to the first year (28.4%), with the perceived stress level
having been augmented in these students (first year: 5.51;
third year: 6.49). Possibly, this could be due to the risings
demands placed on medical students in the course of their
studies. In order to take the possible time-related variation
into account, we will assess the change in prevalence of aca-
demic stress and depressive symptoms over the first three
semesters of medical training.

Study Aim
The primary objective of this study is to examine academic

stress and its impact on depressive symptoms considering
the moderating influence of individual factors in medical

students. Optimism and self-efficacy are the individual influ-
encing factors examined in this regard. In an exploratory
approach a second goal of the study is to consider possible
structural factors, such as the students’ knowledge and use
of university health promotion offers.

In addition, since past research mentioned variation of
stress and depressive symptoms in the course of the study,
we want to explore the results in the context of time.

According to past research on academic stress and depres-
sive symptoms and the psychological constructs of optimism
and self-efficacy, we are able to deduct three hypotheses
considering the direct and moderating relationships ther-
ebetween. Since there is a lack of research on the impact
of structural interventions and the variations of stress and
depressive symptoms over time in the area of our interest,
we are not able to deduce respective hypotheses for these
two additional factors. Instead, we formulate two exploratory
research questions to bring research forward.

Hypothesis 1 postulates a positive association between
academic stress and depressive symptoms. That means that
the more students report experiencing academic stress, the
more they are likely to also report depressive symptoms. In
the moderator hypotheses, the effects of optimism (hypoth-
esis 2) and self-efficacy (hypothesis 3) on the relationship
between academic stress and depressive symptoms are
tested. In hypothesis 2, it is assumed that the relationship
between academic stress and depressive symptoms is less
pronounced in students reporting higher levels of optimism.
For self-efficacy (hypothesis 3), higher levels of self-effi-
cacy are expected to weaken the relationship between aca-
demic stress and depressive symptoms. The study analyzes
all three hypotheses cross-sectionally (hypotheses 1A, 2A,
3A) and longitudinally (hypotheses 1B, 2B, 3B). These two
approaches to analyzing our data complement and strengthen
the observed relationships, as our cross-sectional analyses
show results for specific time points and trends over time are
investigated with our longitudinal analyses.

Research question 1 is aimed at descriptively examining
the students’ knowledge about and use of health promotion
activities offered by the university as structural influencing
factor on depressive symptoms.

Research question 2 descriptively presents the prevalence
of depressive symptoms and academic stress during the first
three semesters of medical training.

Methods
Design and Setting
The data for this study, including both the cross-sectional

and longitudinal parts, were collected at three different
measurement points in the first one and a half years of a
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German medical school program. The study had a within-
subjects design with one-semester time lag between the
different cross sections. The first survey (baseline meas-
urement; BM), a non-mandatory paper—pencil test, was
conducted after a mandatory paper—pencil test in October
2019. For the second and third surveys, an online ques-
tionnaire was used due to the pandemic-related restric-
tions. The second survey will be henceforth referred to as
“follow-up measurement 1” (FUM1) and the third one as
“follow-up measurement 2” (FUM?2). FUM1 was provided
via SoSciSurvey from 25th of May to 28th of July 2020
and FUM?2 in November 2020. The link was distributed
via e-mail through the students’ first-year coordinator, an
official social media platform used by the local university
students and a university internal online event.

The BM took place before the start of the pandemic,
with FUM1 and FUM?2 being organized subsequently.
Given that at BM the sample was different from both
FUMI1 and FUM2, the research question 1 and hypoth-
eses are calculated only with respect to FUM1 and FUM?2,
hypothesis 1A and research question 2 being an exception
where we also used the data of BM. A study design such
as this enables a cross-sectional analysis that focuses on
the relationship between different variables at a specific
time point, while the longitudinal analysis shows trends
over time, leading to a more causal interpretation of the
results. This ensures that the results are not dependent
on the time of data collection. The aim of using these
two approaches to analyze our data was to gain a com-
prehensive insight and to foster the generalizability of the
findings. At the beginning of each questionnaire at each
measurement point, all participants created an individual
code, which was used to recognize their answers anony-
mously at each measurement point. The code cannot be

Academic

traced back to an individual as it was generated out of
various letters and numbers (for example, the first letter of
the mother’s/father’s first name, the mother’s birth month,
etc.). Participants provided informed consent prior to their
participation. The study was approved by the local ethics
commission of the study center.

Variables

An overview of the variables examined at baseline, as well
as the two follow-up measurement points is given in Fig. 1.
The figure also shows an overview of the postulated hypoth-
eses and the two research questions.

Academic Stress

Academic Stress was measured by the Medical Student
Stressor Questionnaire (MSSQ [17]), which measures six
different domains of stress in medical studies. In this study,
we focused only on the domain of academic stress. The
items were translated from English into German and adapted
to medical studies in Germany.

A short scale was created with five items of the MSSQ to
compare the variable “academic stress” at BM with FUM1
and FUM2. The descriptive results are shown in Table 1.
Cronbach’s alpha for BM was 0.81. In FUM1 and FUM2, in
addition to the short scale, we used 11 of the 13 items for a
long scale of academic stressors. On a Likert scale with five
points (from 0="no stress at all” to 4 =“severe stress”), stu-
dents were required to indicate how much stress they experi-
ence because of aspects such as “high amount of learning”
or “competitive learning environment”. For academic stress,
Cronbach’s alpha was 0.83 in FUM1 and 0.84 in FUM2.
Mean values were used to create the scale.

stress 4
—
BM/

FUM1&2

H2A/B

I —

Optimism

[:] Basic variables

FUM1&2
C] Individual moderators

.| Depressive
3 "|  symptoms
;
H3A/B

University
health
promotion

[:] Structural influencing factors

RQ2

Fig. 1 Visualization of the collected variables at baseline measurement (BM) and both follow-up measurements (FUM1&2). H1 =hypothesis 1,
H2A/B =hypothesis 2A/B, H3A/B =hypothesis 3A/B, RQ1 =research question 1, RQ2 =research question 2
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Table 1 Description of study

. . BM (Winter 2019) FUMI (Summer 2020) FUM2 (Winter 2020)
population at three different
measurement points M(SD) PR (%) M(SD) PR (%) M(SD) PR (%)
Age 2094y 2090y 2151y
(3.68 y) (3.38y) B2y
Depressive Syndrome  3.47 (3.33) 4.9 7.6 (4.95) 25.5 6.83 (5.1) 234
(PHQ), sum scale
Academic Stress 2.22 (0.82) 2.81(0.77) 2.43 (0.89)

(short variable)

n number of participants, M Mean, SD Standard Deviation, PR Prevalence Rate, BM baseline measure-
ment, FUMI follow-up measurement 1, FUM?2 follow-up measurement 2, BM n=226, FUMI n=106,

FUM2 n=107

Depressive Symptoms

The German Version of the Patient Health Question-
naire (PHQ-9 [56]) is a screening tool for the diagno-
sis of depression, which we used in this study to detect
depressive symptoms. The nine items are based on the
nine DSM-IV criteria for major depression. A four-point
Likert scale was used to indicate symptoms (such as “lit-
tle interest or pleasure in activities” or “tiredness or feel-
ing of having no energy”) of the last two weeks (0 =“not
at all” to 3 =“nearly every day”). On a sum scale, Cron-
bach’s alpha was 0.79 for BM, 0.84 for FUMI1 and 0.85
for FUM2. To investigate the prevalence of a depressive
syndrome within the sample, we created a dichotomous
variable as described in the official manual [56]. For the
dichotomous variable, students with a depressive syn-
drome were coded with “1” and those without a depres-
sive syndrome with “0”. The criteria for being elected for
group “1” (any depressive syndrome) were, among other
aspects, having answered at least two specific questions
(including item 1 and/or item 2) with "more than half of
the days".

Optimism and Self-efficacy

The short version of the Self-efficacy-optimism—pessimism
questionnaire (SWOP-K9) was used to assess the students’
self-efficacy and optimism [57]. Optimism was measured
with two items (e.g., “T always see the good side of things™)
and self-efficacy with five items (e.g., “If someone resists
me, I find ways and means to assert myself.”). The students
were asked to indicate on a four-point Likert scale (from
1 =*does not apply” to 4 =*“does apply”’) whether the state-
ments applied to their attitudes and feelings. Since the scale
for optimism consists of two items, the correlations were
calculated to assess the internal consistency. For FUM1 and
FUM2, it was reyy = 0.70 and rgy, =0.70, respectively.
Cronbach’s alpha for self-efficacy was 0.67 for FUM1 and
0.64 for FUM2.

University Health Promotion Offers

The participants were asked about their knowledge and
use of various health promoting offers at their university.
The possible answers were “Yes, I know about it”, “Yes,
I use it” and “No, I do not use or know it”. The various
offers were divided into three categories: University sports
offers, psychological counseling and study-related stress
management offers (see also Table 5). University sports
offers include a wide range of over 100 different sports
courses of the university (team sports as well as fitness
courses such as yoga, boxaerobic, spinning or exercise
center).

Statistical Analysis As a first step, we performed a corre-
lation analysis with the main demographic study variables
(age, gender), to identify possible confounding variables.
As no relevant correlations of any significance appeared
in this analysis (see supplementary Table 1, Additional
File 1), these variables were not controlled for in the
subsequent analyses. For the key variables, a correlation
analysis was performed using Spearman’s rank correlation
coefficients due to data that were not normally distributed.

To examine the cross-sectional hypothesis 1A, a lin-
ear regression with stress as the predictor and depressive
symptoms as the outcome variable was performed.

The interaction hypotheses 2 and 3 for optimism
(hypothesis 2) and self-efficacy (hypothesis 3) were cal-
culated with the SPSS Macro PROCESS for Apple, which
is based on multiple linear regression. Stress was included
as the predictor, depressive symptoms as the outcome and
optimism and self-efficacy were entered as moderators,
respectively [58].

In the longitudinal analysis, a mixed effects model was
calculated to control for the random effect of time on the
tested association in hypotheses 1B, 2B and 3B. For this
purpose, R (version 4.0.3 (2020-10-10)) and R Studio (ver-
sion 1.4.1103 [59]) with the package “Ime4” and “ImerTest”
for Apple were used [60—62].
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To investigate research question 1, a descriptive analy-
sis was carried out to determine, in percentage terms, the
frequency of the students’ reporting of knowledge or use of
health promotion offers at their university. Further, correla-
tion analyses in each FUM were performed to investigate
relations between the different types of health promotion
offers and depressive symptoms.

For research question 2, the prevalence of depressive
symptoms and academic stress was described over the
course of the first three semesters.

For all other analyses, SPSS 25 for Apple was used
[63]. As level of significance, a p-value lower than 0.05
was defined.

Results
Study Population

The BM involved 242 participants in total. After the
exclusion of students due to unintended semesters or
incomplete questionnaires, 226 students were left, of
whom 77 (34.1%) were male and 149 (65.9%) female. A
total of 297 students started their medical studies in this
semester, with a response rate of 76.1%.

At the second measurement point (FUM1), a total of 139
participants started the online questionnaire and 108 of them
finished it. Two questionnaires were excluded because the
students were not in their first year. Thus, the final sample
consisted of 106 medical students (response rate of 38.4%)
with 27 male (25.5%) and 79 female students (74.5%).

The third online survey (FUM2) was finished by 111 par-
ticipants. Again, after excluding students from unintended

semesters, 107 surveys (response rate of 39.8%) were left, of
which 33 were male (30.8%) and 74 female (69.2%).

The female-to-male ratio among students reflects the
situation at medical schools in Germany [64].

Descriptive Results

The descriptive results of the potential control, predictor and
criterion variables are shown in Table 1.

The cross-sectional analyses 226 (BM; only hypothesis
1A) included 106 (FUM1) and 107 (FUM2) medical stu-
dents, while 43 medical students, who could be matched
according to their code on both measurement occasions,
were included in the longitudinal analysis. BM with the
larger sample before the pandemic was only considered
for the analysis of hypothesis 1A and research question
2 because the composition of the sample was different.
Table 2 shows a more detailed description of the key varia-
bles “depressive symptoms”, “academic stress”, “optimism”
and “self-efficacy”. Further, the results of the correlation
analysis using Spearman’s rank correlation coefficients are
presented in Table 3.

The first hypothesis tested the positive relationship
between academic stress and depressive symptoms cross-
sectionally (hypothesis 1A) and longitudinally (hypothesis
1B). The regression analysis for BM, FUM1 and FUM2 sep-
arately shows that academic stress is a significant predictor
for depressive symptoms (Bgy=0.24, tg=3.75, pgm <0.01;
Prumi =0.60, tpyy =7.65, promi <0.015 Pryymp =0.51,
trume =6.01, prume <0.01). The overall model was also
significant [BM: F(1,224)=14.05, p= <0.01; FUMI1:
F(1,104)=58.44, p= <0.01; FUM2: F(1,105)=36.09,
p<0.01]. Academic stress explains 5.5% variance of depres-
sive symptoms at BM, 35.4% variance at FUM1 and 24.9%

Table 2 Description of study

. . FUMI1 FUM2

population for cross-sectional

and longitudinal analyses Ref M(SD) Mdn Range M(SD) Mdn Range
Depressive symptoms
Cross-sectional 0-27 7.60 (4.95) 7.00 0-24 6.83 (5.10) 5.00 0-24
Longitudinal® 0-27 7.26 (4.81) 6.00 1-18 6.26 (4.73) 5.00 0-19
Academic Stress
Cross-sectional’ 04 2.06 (0.66) 2.09 04 1.90 (0.73) 2.00 04
Longitudinal® 0-4 1.86 (0.62) 1.91 04 1.73 (0.63) 1.73 04
Optimism
Cross-sectional 1-4 2.93(0.79) 3.00 14 2.91 (0.77) 3.00 14
Longitudinal® 14 2.92(0.77) 3.00 14 2.97 (0.78) 3.00 14
Self-efficacy
Cross-sectional’ 14 2.70 (0.48) 2.70 14 2.74 (0.46) 2.80 14
Longitudinal® 14 2.79 (0.47) 2.80 1-4 2.78 (0.44) 2.80 1-4

n number of participants, Ref Reference, M Mean, SD Standard Deviation, Mdn Median, FUM1 follow-up
measurement 1, FUM?2 follow-up measurement 2, ' =npy; = 106, nppyn = 107. 2= ngpacrove =43
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Table 3 Spearman’s rank FUMI FUM?2
correlation coefficients (FUM1:
n=106; FUM2: n=107) 1) 2) 3) 4) 1) 2) 3) 4)
1) Depressive symptoms - -
2) Academic Stress 0.63* - 0.50** -
3) Optimism —0.47%% —0.38%* - —0.40%* —0.37%* -
4) Self-efficacy —0.36%% —0.54%* (.48%* - —0.37%*% —0.51%*% 0.43%* -
5) University sports offers
Knowledge 0.08 0.22°% -0.08 -0.126 0.02 —-0.09 -0.00 -0.03
Use -0.02 -0.15 0.08 0.054 —-0.05 0.08 0.05
6) Psychological Counseling
Knowledge 0.08 0.09 -0.10 -0.09 -0.11 -0.14 0.10  0.17
Use 0.15 0.06 -0.07 0.03 0.14 0.21°%* -0.20 -0.11
7) Study-related stress man-
agement offers
Knowledge —-0.05 0.00 0.11 0.00 —0.27%*% -0.18 0.22%* (.12
Use -0.02 —0.01 -0.06 0.04 0.03 0.06 0.02 —0.01

p-value (significance; two-tailed), + =0.05 <p-value <0.1, * p-value <0.05; ** p-value <0.01, FUM]I fol-
low-up measurement 1, FUM2 follow-up measurement 2

Table 4 Random effects model
of the moderating effect of
optimism and self-efficacy

on the association between
academic stress and depressive
symptoms

DV: Depressive symptoms Optimism Self-efficacy

p t p p t p
Fixed effect
Academic Stress 0.26 3.0 <0.01 0.43 3.8 <0.01
Individual attributes (moderator) —0.48 =5.7 <0.001 —0.10 -0.9 0.38
Academic stressors*individual attributes —-0.26 -3.4 <0.01 -0.21 -1.8 0.07
R’ 0.46 0.24
Random effect (for measurement occasion)
Variance 0.00 0.00
Standard deviation 0.00 0.00
R? 0.00 0.00

p=standardized regression coefficient, r=r-value, p=p-value (significance), R’=R-squared (explained
variance), DV =dependent variable, n=43 medical students who participated in FUM1 and FUM2.
FUMI1 =follow-up measurement 1; FUM2=follow-up measurement 2. Significant interaction terms are

written in bold

variance at FUM2. The results of the longitudinal analysis
with the data of FUM1 and FUM?2 also indicated the rela-
tionship between academic stress and depressive symptoms
to be significant (see first line in Table 4). Hypothesis 1B
was thereby confirmed.

The effects of optimism (hypothesis 2) and self-efficacy
(hypothesis 3) on the relationship between academic stress
and depressive symptoms are tested to evaluate them as
individual moderating factors. In the second hypothesis, we
expected optimism to function as a moderator. No significant
results were found for hypothesis 2A (cross-sectional), as
the regression analysis in PROCESS was neither significant
for FUM1 (p =0.140) nor for FUM2 (p=0.109). Therefore,
hypothesis 2A could not be confirmed. Using longitudinal

data, Table 4 shows the fixed and random effects of the indi-
vidual attributes (optimism and self-efficacy) on the asso-
ciation between academic stress and depressive symptoms.
We found a significant interaction term for hypothesis 2B
(longitudinal), which refers to the moderating role of opti-
mism longitudinally (see Table 4 and Fig. 2). Hypothesis 2B
could thus be confirmed.

In the third hypothesis, self-efficacy was analyzed as
a moderator for the relationship between academic stress
and depressive symptoms. Cross-sectionally, a significant
result for self-efficacy as a moderator was found in FUM2
(F(3,103)=15.2, p=0.03, predicting 30.7% of the variance),
but not in FUM1 (p=0.74). That is why hypothesis 3A could
only be confirmed for FUM2, as shown in Fig. 3.
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Fig.2 The moderating effect 27
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The longitudinal analysis of self-efficacy as a moderator
showed no significant results (see Table 4), hence hypothesis
3B could not be confirmed.

Research question 1 descriptively examines the knowl-
edge about and use of the health promoting activities
offered by the university. The results are shown in Table 5
for the different measurement points. Of the three catego-
ries in which the offers were divided, “university sports
offers” was the most-used category for both FUM1 and
FUM2. The other services, especially “psychological
counseling”, were rarely used by the students, barring
those with higher levels of academic stress (see Table 3).
The correlation analysis in Table 3 also shows that the
knowledge about study-related stress management offers
was found to be associated with lower levels of depressive
symptoms and more optimism.

Research question 2 assesses the prevalence of aca-
demic stress and depressive symptoms during the first
three semesters of medical training. Table 1 presents the
data on depressive symptoms and academic stress at the
three different measurement times BM (before the start
of the pandemic), FUMI1 and FUM2 (during the pan-
demic). As shown in Table 1, the two-week prevalence
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Academic stress

of any depressive syndrome in the last two weeks of BM
was 4.9%, with an increase at FUMI1 (25.5%) and FUM2
(23.4%). A slight increase of academic stress was observed
in the first semester compared to the third semester (see
Table 1).

Discussion

The current study examined potential individual modera-
tors and structural influencing factors in the context of
the relationship between academic stress and depressive
symptoms in medical students. After the investigation of
the link between academic stress and depressive symptoms
in the first semester (BM), we focused on optimism and
self-efficacy as individual moderators, and the students’
knowledge and use of university health promotion offers
as structural influencing factors in the following semesters
(FUM1 and FUM2) to determine their possible influence
on the development of stress and depressive symptoms.
The survey was conducted three times during the first one
and a half years of medical school, with the analyses being
made both cross-sectionally and longitudinally. As had
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Table 5 University health promotion offers

Knowledge Use

FUM1 n(%) FUM2 n(%) FUM1 n(%) FUM2 n(%)
University sports offers
Cross-sectional' 70 (66.0%) 77 (72.0%) 29 (27.4%) 26 (24.3%)
Longitudinal? 29 (67.4%) 30 (69.8%) 13 (30.2%) 12 (27.9%)
Psychological counseling
by the central university’s counseling service
Cross-sectional' 89 (84.0%) 83 (77.6%) 1 (0.9%) 5@4.7%)
Longitudinal? 37 (86.0%) 38 (88.4%) 1(2.3%) 3(7.0%)
by the university hospital’s counseling service
Cross-sectional’ 25 (23.6%) 25 (23.4%) - 1 (0.9%)
Longitudinal? 8 (18.6%) 8 (18.6%) - -
Study-related stress management offers
Course for stress and time management
Cross-sectional' 83 (78.3%) 82 (76.6%) 4 (3.8%) 4 (3.7%)
Longitudinal® 38 (88.4%) 36 (83.7%) - 1(2.3%)
Mentoring
Cross-sectional 79 (74.5%) 80 (74.8%) 3(2.8%) 1(0.9%)
Longitudinal?® 32 (74.4%) 31 (72.1%) 2 (4.7%) 1(2.3%)
Psychoeducational information videos on learning
Cross-sectional! 61 (57.5%) 56 (52.3%) 18 (17.0%) 16 (15.0%)
Longitudinal? 20 (46.5%) 26 (60.5%) 10 (23.3%) 8 (18.6%)
Self-assessment test on how to cope with study challenges
Cross-sectional 7 (6.6%) 9 (8.4%) - -
Longitudinal® 1(2.3%) 1(2.3%) - -

N number of participants, FUMI follow-up measurement 1, FUM?2 follow-up measurement 2, I=FUMI1, n=106, FUM2, n=107, *n=43

been expected, academic stress positively correlated with
depressive symptoms cross-sectionally. The correlation
analysis showed significant negative correlations between
optimism and self-efficacy with academic stress. Further-
more, both individual factors were found to negatively cor-
relate with depressive symptoms. Optimism moderated the
association between academic stress and depressive symp-
toms in the longitudinal sample, while a similar effect of
self-efficacy was found cross-sectionally for FUM2. The
prevalence of depressive symptoms was found to increase
during the study period (BM: 4.9%; FUM1: 25.5%; FUM2:
23.4%).

With respect to the first hypothesis, the more students
reported being affected by academic stress, the more they
also reported depressive symptoms for both the cross-sec-
tional and longitudinal samples. The results here are similar
to those of other studies that found a relationship between
job stress and depressive symptoms [28, 65, 66]. Although
the focus of those studies was workers and not medical
students, the results appear to be transferable. One reason
behind the association between academic stress and depres-
sive symptoms may be the increased production of stress
hormones [67], which alters brain activity, thereby causing

cerebral disturbances. The demands of medical studies in
general, with inordinately long study hours without time for
recreation, recovery and balance, may be another possible
explanation.

The population examined in our study included medical
students in their first one and a half years of study. In this
context, it must be borne in mind that the COVID-19 pan-
demic had started just a few months after the beginning of
their studies.

It was not only the general population that was affected by
the pandemic [68, 69], the well-being of students was also
seriously impacted. Kaparounaki et al. (2020) [70] found
students in Greece to be more anxious and depressed and
experience more suicidal thoughts. Medical students from
Switzerland experienced a greater feeling of social isolation
during the pandemic along with decreased motivation, with
the paucity of interactions with fellow students or professors
negatively influencing their education [71]. There is some
evidence that compulsory social isolation, as experienced
during the COVID-19 pandemic, can increase depression
symptomatology in medical students [72, 73], while social
withdrawal can also appear as a symptom of depression.
According to Achterbergh et al. (2020) [74], the relationship
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between depression and loneliness is a “vicious circle” as the
two factors are mutually dependent and can reinforce each
other. The changes toward online teaching, according to Zis
etal. (2021) [75], had led to a decrease in mental health and
increased cynicism. Bolatov et al. (2020) [76], on the other
hand, found the prevalence of burnout syndrome, depres-
sion, anxiety and somatic symptoms to be lower in online
learning programs compared to traditional learning among
medical students in Kazakhstan. Thus, there are studies that
also show certain advantages of online teaching. It is the
start of medical school and the associated changes that have
been found to have the greatest influence on mental health.
Online teaching did not add additional stress to the exam-
ined first year medical students, according to Schindler et al.
(2021) [77].

The survey date at the start of medical school can be an
influencing factor with regard to the results. On the one
hand, as is the case at the beginning of university or college
education in general, the transition from life in the parental
home is a crucial reason for high levels of stress. In addition,
medical students have to contend with demanding academic
challenges such as high workload or difficulties with time
management from the beginning of their studies [45, 78].

As regards the second hypothesis, optimism moderates
the association between academic stress and depressive
symptoms longitudinally, but not cross-sectionally. In other
studies, optimism was found to function as a moderator
in the context of developing depression [28-30]. Finding
a mild moderating effect of optimism on the relationship
between stress and depression in employees, Banerjee
(2012) [27] has posed a question as to whether optimism
may be seen as a "separate general construct” from depres-
sion. It seems, therefore, that instead of only the inverse
correlation between optimism and well-being, as is often
described in the literature [24, 79], optimism also influences
the association between academic related stress and depres-
sive symptoms.

It is possible that optimism was not confirmed as a mod-
erator cross-sectionally because the questionnaire used for
all our analyses was a short version including only two items
for optimism. More questions might have shed more light on
the context. There is a longer version of the “SWOP” ques-
tionnaire with a total of 18 items instead of 9 (4 items to test
optimism), although, as their inter-correlations indicate, they
seem to be comparable in terms of content [80].

The results for hypothesis 3 show that self-efficacy func-
tioned as a moderator in the cross-sectional sample in FUM2
(hypothesis 3A, shown in Fig. 3), but not in FUM1, and thus
not longitudinally (hypothesis 3B). In other studies, self-
efficacy has been seen as an important factor when it comes
to preventing the development of psychological distress [33,
81-84]. That we found self-efficacy to be a moderator for the
association between stress and depressive symptoms only
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in FUM2 might have been due to our relatively small study
population. Since the correlations with the other variables
(stress and depression) were as pronounced as expected,
it can be assumed that a larger number of participants is
needed for moderation. Future research should take this into
consideration when testing self-efficacy as a moderator.

In comparison to other German medical students [2], the
students in our study scored lower in optimism as well as in
self-efficacy. It is plausible that their individual attributes
were not as strong as those of their counterparts in the other
study and therefore could not function as an inner resource.
In addition, these individual factors might have been affected
by the circumstances involving the pandemic, with distance
learning, lockdowns and other daily restrictions likely reduc-
ing self-efficacy and the feeling of optimism. Despite the
high levels of perceived stress and depression also reported
by Heinen et al. (2017) [2] within their study sample, the
enhancement of these individual attributes could be a point
to be addressed by health promotion offers.

In general, the majority of students knew about all three
groups of health promoting offers provided by the university.
The knowledge about study-related stress management offers
was found to be associated with lower levels of depressive
symptoms and more optimism. Although stress management
offers such as courses for stress and time management, or
the mentoring program, were known by many students, the
participation rate was still very low. Thus, there was a gap
between the knowledge about health promoting offers and
their use.

This is consistent with the gap between knowledge (or
intention) and behavior [85] that describes the discrepancy
between knowing what is good for one's (mental) health and
behaving in a way that does not conform to that knowledge.
This had already been investigated in contexts such as die-
tary changes [86] or smoking cessation [87]. The poor par-
ticipation rates in the university health promotion offers may
be partly due to time overlaps between these programs and
mandatory courses in the students’ timetables (see supple-
mentary Table 2, Additional File 2). Besides these overlaps,
medical students typically have long to-do lists and rarely
any free time. Givens and Tjia (2002) [46] and Tjia et al.
(2005) [88] report that the most common obstacle to using
counseling services is the lack of time. Thus, the participa-
tion in health promotion offers may be viewed by medical
students as a “sacrifice” of their free time. It is important,
therefore, that the benefit of such offers is made adequately
clear.

The correlation analysis in Table 3 showed a positive
relationship between knowledge about sports offers and
academic stress for FUM1. This is an unexpected result,
possibly a random correlation, as the one in FUM2 was not
significant. It is possible, however, that students with higher
stress levels tend to be more in search of opportunities that
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might help them cope with the stress they experience, which
is probably why these students have more knowledge about
the sports offers even though they do not use them.

As regards research question 2, the results show that the
two-week prevalence of a depressive syndrome, which at
BM was 4.9%, increased to 25.5% at FUM1 and to 23.4%
at FUM2. This is relatively high compared to the results of
other studies. Steffen et al. (2020) [89] found a prevalence
of 15.7% for the general population in Germany, with a
study by Hilger-Kolb et al. (2018) [90] showing a similar
prevalence (15.8%) of depressive symptoms among Ger-
man university students. Thus, it may be safe to assume
that, compared to the general population of German uni-
versity students, the medical students in the present sample
have experienced depressive symptoms more frequently.
Chow et al. (2018) [91] also found a 20.7% prevalence of
depression among German medical students within one
year of enrolment, which was higher than that of the gen-
eral population. Interestingly, while at 12.9% the preva-
lence of depressive symptoms among medical students in
Stockholm was found to be higher than the national aver-
age [92], it is significantly lower than our results. Miletic
et al. (2015) [93] found a very high prevalence of depres-
sion among Serbian medical students, though it is in line
with the general prevalence in Serbia. This shows that the
results have to be seen in the context of the mental health
situation of the respective country. In addition, the diffi-
culties in the comparability of depressive symptoms may
be due to the difference in measurement instruments and
diversity among the student populations in the reported
studies. It would also be interesting for future studies to
investigate the aspect of the students' medical history in
order to differentiate between those with a higher risk of
developing depressive symptoms and those with a blank
medical history.

Academic stress was found to arise when comparing the
results of the first versus the third semester. In conformity
with other studies using the MSSQ [15-17, 94], the aca-
demic related stressors (ARS) scored the highest, being the
major source of stress for medical students in our study. The
three items with the highest scores with regard to the percep-
tion of stress were “exams”, “high amount of study mate-
rial to be learned” and “the lack of time for the revision of
learned content”. These findings are consistent with those
of Al-Qahtani et al. (2020) [15], who found the lack of time
for revision and the large amount of study material followed
by heavy workload and examinations to be the most relevant
stressors among Saudi Arabian health profession students.
Muhammad et al. (2019) [94] described the preclinical phase
of study to cause more stress than the clinical phase. As
our study observed only first-year medical students in their
preclinical phase, this cannot be corroborated but would be
interesting to investigate in future studies.

Our survey found the two-week prevalence of depressive
symptoms to be at 4.9% at the beginning of the studies (BM),
indicating that the students in our research had entered medi-
cal school with a much lower rate of depressive symptoms
compared to what they experienced half a year (FUM1)
and a year later (FUM2). This supports the observations of
Brazeau et al. (2014) [95], Dyrbye and Shanafelt (2016) [96]
and Hansell et al. (2019) [97], who found elevated levels of
distress to arise only during medical training. The increase
of psychological distress over the course of medical stud-
ies indicates that external stressors experienced within the
study process likely affect students’ mental health. This must
be countered with appropriate preventive measures such as
health promotion activities offered by the university.

One practicable way to keep academic stress from lead-
ing to depressive symptoms would be to advocate optimism
and self-efficacy through external health promotion offers.
Other researchers have also considered the enhancement of
optimism and self-efficacy as individual attributes as a use-
ful means of health promotion [98—101]. As the medical
students’ timetables are often tightly packed, the health pro-
motion offers ought to be made available when it is possible
for the students to take advantage of them. Online courses
may prove useful in this regard as studies have shown that
online activities were very well received during the COVID-
19 pandemic [102] with a more efficient use of time [103].

This study has strengths as well as some weaknesses.
One strength is the longitudinal study design. Tracking one
semester at three different measurement points, it longitu-
dinally analyzed the data of FUM1 and FUM2. The mixed
effects model enabled us to examine the possible effect of
time on our research and the stability of the effect over time.
We did not only emphasize behavioral prevention, but also
sought to identify possible ways to make university edu-
cation more health promoting. Instead of making students
contend with psychological distress on their own, attention
needs to be paid to appropriately adjust the external cir-
cumstances by making useful and effective health promotion
offers. Another interesting feature of this study is the special
teaching concept of the study center, which includes more
clinical practice and an earlier connection to clinical content
compared to most other German medical schools.

The fact that medical students of only one university were
included in the study, and that their study course followed a
novel approach, thereby not being representative of general
medical education in Germany, may be seen as a weakness
of the study. To replicate our findings, future research would
need to examine the knowledge and use of health promoting
offers at different universities in Germany offering different
medical study courses and health promotion programs. As
regards our focus on the first year of study, while it may not
be the most representative phase with respect to other stress
factors such as new surroundings, and moving out of the
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parents’ house, these first semesters are important for the
development of active coping strategies [93, 104, 105]. They
are of interest especially with respect to possible preven-
tive efforts and health promotion offers, which ought to start
before the manifestation of depressive symptoms.

With regard to our cohort, the COVID-19 pandemic might
have been another external influencing factor, adding addi-
tional stress. The switch to an online questionnaire from BM
to FUM1 and FUM2 had resulted in a drop in the number of
participants, especially for the longitudinal analysis. Thus, the
relatively small sample size and the resulting low statistical
power may be considered a weakness of our study. However,
one advantage of a small sample size is that there is a lower
probability of overestimating an effect [106]. Also, the few
significant effects might be due to the relatively small sample
size, but the effect sizes were medium to low, indicating that
our analysis should be replicated [107, 108]. Another aspect
that needs to be highlighted is that the pandemic had a major
influence on the mental health of students worldwide [70, 75],
which ought to be taken into consideration when interpreting
our results, although the correlations between the variables
(e.g., stress and depression) were pronounced as expected.

Furthermore, it is always difficult to measure stress, as
stress questionnaires often cover strain in addition to psycho-
logical stress. The close relationship between the two makes
it difficult to separate them.

It is possible that the students who participated in our
study were particularly vulnerable to stress, resulting in a
possible bias with respect to the types of students the study
examined. However, as the comparison between the cross-
sectional (0-24) and longitudinal study samples (1-18) in
Table 2 shows, the students who were less depressed con-
tinued to take part in the study.

Conclusion

This study gives first indications that individual factors such as
optimism and self-efficacy have a moderating influence on the
genesis of depressive symptoms in medical students. Global
crises, such as a pandemic, can be an additional burden on
students’ mental health. Highlighting the association between
academic stress and depression, this study underscores the
importance of health promotion offers, which can effectively
mitigate the impact of academic stress on the mental health of
medical students. As this study followed students only during
their first three pre-clinical semesters, future research should
investigate the students’ stress levels and the occurrence of
depressive symptoms during the clinical phase of their study.
Another research goal could be the examination of optimism
and self-efficacy as moderators in the relationship between
stress and depression in a larger study population.

@ Springer

Abbreviations BM: Baseline measurement; e.g.: Exempli gratia;
FUMI: Follow-up measurement 1; FUM2 : Follow-up measurement
2; M: Mean; Mdn: Median; n: Number of participants; PR: Prevalence
rate; Ref: Reference; SD: Standard Deviation

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40670-024-02240-4.

Authors’ Contributions AA developed the questionnaire, conducted
data collection, data processing, analysis and interpretation and wrote
the manuscript. PMG contributed to analysis and interpretation of
the collected data. JL contributed to study design and supervised the
research project. PMG and JL critically reviewed the manuscript. All
authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL. This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Data Availability The datasets used and/or analyzed during the cur-
rent study are available from the corresponding author on reasonable
request.

Declarations

Ethics Approval and Consent All studies relating to the present publi-
cation were performed in accordance with the Declaration of Helsinki
and approved by the ethics committee of the RWTH Aachen University
(EK317/19). Informed consent had been obtained from all participants.

Consent for Publication Not applicable.

Competing Interests On behalf of all authors, the corresponding author
states that there is no conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. National Institute of Mental Health, Mental Health Information
> Health Topics > Depression. (2016). https://www.nimh.nih.
gov/health/topics/depression/index.shtml. Accessed June 2021

2. Heinen I, Bullinger M, Kocalevent RD. Perceived stress in first
year medical students - associations with personal resources and
emotional distress. BMC Med Educ. 2017;17(1):4. https://doi.
org/10.1186/s12909-016-0841-8.

3. Hope V, Henderson M. Medical student depression, anxiety and
distress outside North America: a systematic review. Med Educ.
2014;48(10):963-79. https://doi.org/10.1111/medu.12512.

4. Dyrbye LN, Thomas MR, Massie FS, Power DV, Eacker A,
Harper W, Durning S, Moutier C, Szydlo DW, Novotny PJ,
Sloan JA, Shanafelt TD. Burnout and suicidal ideation among


https://doi.org/10.1007/s40670-024-02240-4
http://creativecommons.org/licenses/by/4.0/
https://www.nimh.nih.gov/health/topics/depression/index.shtml
https://www.nimh.nih.gov/health/topics/depression/index.shtml
https://doi.org/10.1186/s12909-016-0841-8
https://doi.org/10.1186/s12909-016-0841-8
https://doi.org/10.1111/medu.12512

Medical Science Educator (2025) 35:807-822

819

11.

12.

13.

14.

15.

16.

17.

18.

U.S. medical students. Ann Intern Med. 2008;149(5):334-41.
https://doi.org/10.7326/0003-4819-149-5-200809020-00008.
Melese B, Bayu B, Wondwossen F, Tilahun K, Lema S, Ayehu
M, Loha E. Prevalence of mental distress and associated factors
among Hawassa University medical students, Southern Ethiopia:
a cross-sectional study. BMC Res Notes. 2016;9(1):485. https://
doi.org/10.1186/s13104-016-2289-7.

Ngasa SN, Sama CB, Dzekem BS, Nforchu KN, Tindong M,
Aroke D, Dimala CA. Prevalence and factors associated with
depression among medical students in Cameroon: a cross-sec-
tional study. BMC Psychiatry. 2017;17(1):216. https://doi.org/
10.1186/s12888-017-1382-3.

Valladares-Garrido D, Quiroga-Castafieda PP, Berrios-Villegas
I, Zila-Velasque JP, Anchay-Zuloeta C, Chumén-Sanchez M,
Vera-Ponce VJ, Pereira-Victorio CJ, Failoc-Rojas VE, Diaz-
Vélez C, Valladares-Garrido MJ. Depression, anxiety, and stress
in medical students in Peru: a cross-sectional study. Front Psy-
chiatry. 2023;14:1268872. https://doi.org/10.3389/fpsyt.2023.
1268872.

Wang S, Li H, Chen X, Yan N, Wen D. The mediating role of
psychological capital in the association between life satisfaction
and depressive and anxiety symptoms among Chinese medi-
cal students during the COVID-19 pandemic: a cross-sectional
study. BMC Psychiatry. 2023;23:398. https://doi.org/10.1186/
$12888-023-04894-7.

Puthran R, Zhang MW, Tam WW, Ho RC. Prevalence of depres-
sion amongst medical students: a meta-analysis. Med Educ.
2016;50(4):456-68. https://doi.org/10.1111/medu.12962.
Bartlett J, Fowler K. Beyond the curriculum: a cross-sectional
study of medical student psychological distress, and health care
needs, practices and barriers. Soc Psychiatry Psychiatr Epide-
miol. 2019. https://doi.org/10.1007/s00127-019-01771-1.
Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of
depression, anxiety, and other indicators of psychological dis-
tress among US and Canadian medical students. Acad Med.
2006;81(4):354-73. https://doi.org/10.1097/00001888-20060
4000-00009.

Moffat KJ, McConnachie A, Ross S, Morrison JM. First year
medical student stress and coping in a problem-based learning
medical curriculum. Med Educ. 2004;38(5):482-91. https://doi.
0rg/10.1046/j.1365-2929.2004.01814 .

Moutinho IL, Maddalena NC, Roland RK, Lucchetti AL, Tibirica
SH, Ezequiel OD, Lucchetti G. Depression, stress and anxiety in
medical students: A cross-sectional comparison between students
from different semesters. Rev Assoc Med Bras. 2017;63(1):21-8.
https://doi.org/10.1590/1806-9282.63.01.21.

Oura MJ, Moreira AR, Santos P. Stress among Portuguese Medi-
cal Students: A National Cross-Sectional Study. J Environ Public
Health, Article ID 6183757. 2020. https://doi.org/10.1155/2020/
6183757

Al-Qahtani MF, Alsubaie ASR. Investigating Stress and Sources
of Stress Among Female Health Profession Students in a Saudi
University. ] Multidiscip Healthc. 2020;13:477-84. https://doi.
org/10.2147/jmdh.S255781.

Gazzaz ZJ, Baig M, Al Alhendi BSM, Al Suliman MMO, Al
Alhendi AS, Al-Grad MSH, Qurayshah MAA. Perceived stress,
reasons for and sources of stress among medical students at Rab-
igh Medical College, King Abdulaziz University, Jeddah. Saudi
Arabia BMC Med Educ. 2018;18(1):29. https://doi.org/10.1186/
$12909-018-1133-2.

Yusoff MS, Abdul Rahim AF, Yaacob MJ. Prevalence and
Sources of Stress among Universiti Sains Malaysia Medical
Students. Malays J Med Sci. 2010;17(1):30-7.

Slavich GM. Life Stress and Health: A Review of Conceptual
Issues and Recent Findings. Teach Psychol. 2016;43(4):346-55.
https://doi.org/10.1177/0098628316662768.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

. Steptoe A, Kivimaki M. Stress and cardiovascular disease. Nat

Rev Cardiol. 2012;9(6):360-70. https://doi.org/10.1038/nrcardio.
2012.45.

Hammen C. Stress and depression. Annu Rev Clin Psychol.
2005;1:293-319. https://doi.org/10.1146/annurev.clinpsy.1.
102803.143938.

Hamesch U, Cropley M, Lang J. Emotional versus cognitive
rumination: are they differentially affecting long-term psycho-
logical health? The impact of stressors and personality in dental
students. Stress Health. 2014;30(3):222-31. https://doi.org/10.
1002/smi.2602.

Karyotaki E, Cuijpers P, Albor Y, Alonso J, Auerbach RP,
Bantjes J, Bruffaerts R, Ebert DD, Hasking P, Kiekens G, Lee
S, McLafferty M, Mak A, Mortier P, Sampson NA, Stein DJ,
Vilagut G, Kessler RC. Sources of Stress and Their Associations
With Mental Disorders Among College Students: Results of the
World Health Organization World Mental Health Surveys Inter-
national College Student Initiative. Front Psychol. 2020;11:1759.
https://doi.org/10.3389/fpsyg.2020.01759.

Scheier MF, Carver CS. Effects of optimism on psychological
and physical well-being: Theoretical overview and empirical
update. Cogn Ther Res. 1992;16(2):201-28. https://doi.org/10.
1007/BF01173489.

Scheier MF, Carver CS. Dispositional optimism and physical
health: A long look back, a quick look forward. Am Psychol.
2018;73(9):1082-94. https://doi.org/10.1037/amp0000384.
Achat H, Kawachi I, Spiro A III, DeMolles DA, Sparrow D.
Optimism and depression as predictors of physical and mental
health functioning- the normative aging study. AnnBehavMed.
2000;22(2):127-30. https://doi.org/10.1007/BF02895776.
Shi M, Liu L, Wang ZY, Wang L. Prevalence of depressive
symptoms and its correlations with positive psychological vari-
ables among Chinese medical students: an exploratory cross-
sectional study. BMC Psychiatry. 2016;16:3. https://doi.org/
10.1186/s12888-016-0710-3.

Banerjee P. Relationship Between Perceived Psychological
Stress and Depression: Testing Moderating Effect of Disposi-
tional Optimism. J Workplace Behav Health. 2012;27(1):32—
46. https://doi.org/10.1080/15555240.2012.640582.
Romswinkel EV, Konig H-H, Hajek A. The role of optimism
in the relationship between job stress and depressive symp-
toms. Longitudinal findings from the German Ageing Survey.
J Affect Disord. 2018;241:249-55. https://doi.org/10.1016/j.
jad.2018.08.005.

Chang EC. Does dispositional optimism moderate the relation
between perceived stress and psychological well-being?- a pre-
liminary investigation. Pers Individ Differ. 1998;25(2):233—40.
https://doi.org/10.1016/S0191-8869(98)00028-2.

Cheuk Yan S, Wong WS. The effect of optimism on depres-
sion: the mediating and moderating role of insomnia. J Health
Psychol. 2011;16(8):1251-8. https://doi.org/10.1177/13591
05311407366.

Bandura A. Self-efficacy. In: Ramachaudran VS, editor. Encyclo-
pedia of human behavior. New York: Academic Press. (Reprinted
in H. Friedman [Ed.], Encyclopedia of mental health. San Diego:
Academic Press, 1998). 1994;4 pp. 71-81.

Tahmassian K, Jalali MN. Relationship between self-efficacy and
symptoms of anxiety, depression, worry and social avoidance
in a normal sample of students. Iran J Psychiatry Behav Sci.
2011;5(2):91-8.

Burger K, Samuel R. The Role of Perceived Stress and Self-
Efficacy in Young People’s Life Satisfaction: A Longitudinal
Study. J Youth Adolesc. 2017;46(1):78-90. https://doi.org/10.
1007/s10964-016-0608-x.

Moksnes UK, Eilertsen MB, Ringdal R, Bjornsen HN, Rannestad
T. Life satisfaction in association with self-efficacy and stressor

@ Springer


https://doi.org/10.7326/0003-4819-149-5-200809020-00008
https://doi.org/10.1186/s13104-016-2289-7
https://doi.org/10.1186/s13104-016-2289-7
https://doi.org/10.1186/s12888-017-1382-3
https://doi.org/10.1186/s12888-017-1382-3
https://doi.org/10.3389/fpsyt.2023.1268872
https://doi.org/10.3389/fpsyt.2023.1268872
https://doi.org/10.1186/s12888-023-04894-7
https://doi.org/10.1186/s12888-023-04894-7
https://doi.org/10.1111/medu.12962
https://doi.org/10.1007/s00127-019-01771-1
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1046/j.1365-2929.2004.01814.x
https://doi.org/10.1046/j.1365-2929.2004.01814.x
https://doi.org/10.1590/1806-9282.63.01.21
https://doi.org/10.1155/2020/6183757
https://doi.org/10.1155/2020/6183757
https://doi.org/10.2147/jmdh.S255781
https://doi.org/10.2147/jmdh.S255781
https://doi.org/10.1186/s12909-018-1133-2
https://doi.org/10.1186/s12909-018-1133-2
https://doi.org/10.1177/0098628316662768
https://doi.org/10.1038/nrcardio.2012.45
https://doi.org/10.1038/nrcardio.2012.45
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938
https://doi.org/10.1002/smi.2602
https://doi.org/10.1002/smi.2602
https://doi.org/10.3389/fpsyg.2020.01759
https://doi.org/10.1007/BF01173489
https://doi.org/10.1007/BF01173489
https://doi.org/10.1037/amp0000384
https://doi.org/10.1007/BF02895776
https://doi.org/10.1186/s12888-016-0710-3
https://doi.org/10.1186/s12888-016-0710-3
https://doi.org/10.1080/15555240.2012.640582
https://doi.org/10.1016/j.jad.2018.08.005
https://doi.org/10.1016/j.jad.2018.08.005
https://doi.org/10.1016/S0191-8869(98)00028-2
https://doi.org/10.1177/1359105311407366
https://doi.org/10.1177/1359105311407366
https://doi.org/10.1007/s10964-016-0608-x
https://doi.org/10.1007/s10964-016-0608-x

820

Medical Science Educator (2025) 35:807-822

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

experience in adolescents - self-efficacy as a potential moderator.
Scand J Caring Sci. 2019;33(1):222-30. https://doi.org/10.1111/
scs.12624.

Schwarzer R. Optimism, Vulnerability, and self-beliefs as health-
related cognitions: A systematic overview. Psychol Health.
1994;9(3):161-80. https://doi.org/10.1080/08870449408407475.
Erschens R, Loda T, Herrmann-Werner A, Keifenheim KE, Stu-
ber F, Nikendei C, Zipfel S, Junne F. Behaviour-based functional
and dysfunctional strategies of medical students to cope with
burnout. Med Educ Online. 2018;23(1):1535738. https://doi.org/
10.1080/10872981.2018.1535738.

MacArthur KR, Sikorski J. A qualitative analysis of the cop-
ing reservoir model of pre-clinical medical student well-being:
human connection as making it “worth it.” BMC Med Educ.
2020;20(1):157. https://doi.org/10.1186/s12909-020-02067-8.
Steiner-Hofbauer V, Holzinger A. How to Cope with the Chal-
lenges of Medical Education? Stress, Depression, and Coping in
Undergraduate Medical Students. Acad Psych. 2020;44(4):380—
7. https://doi.org/10.1007/s40596-020-01193-1.

Zvauya R, Oyebode F, Day EJ, Thomas CP, Jones LA. A
comparison of stress levels, coping styles and psychological
morbidity between graduate-entry and traditional undergradu-
ate medical students during the first 2 years at a UK medical
school. BMC Res Notes. 2017;10(1):93. https://doi.org/10.
1186/s13104-017-2395-1.

Beck AJ, Manderscheid RW, Buerhaus P. The Future of the
Behavioral Health Workforce: Optimism and Opportunity. Am
J Prev Med. 2018;54(6 Suppl 3):S187-9. https://doi.org/10.
1016/j.amepre.2018.03.004.

World Health Organization. The Ottawa Charter for Health
Promotion. WHO, Copenhagen. 1986. https://www.euro.who.
int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf.
Accessed June 2021

National Center for Chronic Disease Prevention and Health
Promotion, Division of Population Health. Workplace Health
Model. 2016. https://www.cdc.gov/workplacehealthpromotion/
model/index.html. Accessed June 2021

Tetrick LE, Winslow CJ. Workplace Stress Management Inter-
ventions and Health Promotion. Annu Rev Organ Psych Organ
Behav. 2015;2(1):583-603. https://doi.org/10.1146/annurev-
orgpsych-032414-111341.

Bitonte RA, DeSanto DJ, 2nd. Mandatory physical exercise for
the prevention of mental illness in medical students. Ment Illn.
2014;6(2): 5549. https://doi.org/10.4081/mi.2014.5549
Chew-Graham CA, Rogers A, Yassin N. “I wouldn’t want it
on my CV or their records”: medical students’ experiences
of help-seeking for mental health problems. Med Educ.
2003;37(10):873-80. https://doi.org/10.1046/j.1365-2923.
2003.01627.x.

Givens JL, Tjia J. Depressed Medical Students’ Use of
Mental Health Services and Barriers to Use. Acad Med.
2002;77(9):918-21. https://doi.org/10.1097/00001888-20020
9000-00024.

Aherne D, Farrant K, Hickey L, Hickey E, McGrath L, McGrath
D. Mindfulness based stress reduction for medical students: opti-
mising student satisfaction and engagement. BMC Med Educ.
2016;16(1):209. https://doi.org/10.1186/s12909-016-0728-8.
Drolet BC, Rodgers S. A comprehensive medical student well-
ness program—design and implementation at Vanderbilt School
of Medicine. Acad Med. 2010;85(1):103-10. https://doi.org/10.
1097/ACM.0b013e3181c46963.

Kuhlmann SM, Huss M, Burger A, Hammerle F. Coping with
stress in medical students: results of a randomized controlled trial
using a mindfulness-based stress prevention training (MediMind)
in Germany. BMC Med Educ. 2016;16(1):316. https://doi.org/
10.1186/512909-016-0833-8.

@ Springer

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Lattie EG, Kashima K, Duffecy JL. An open trial of internet-
based cognitive behavioral therapy for first year medical students.
Internet Interv. 2019;18:100279. https://doi.org/10.1016/j.invent.
2019.100279.

Manning-Geist B, Meyer F, Chen J, Pelletier A, Kosman K, Chen
XP, Johnson NR. Pre-clinical Stress Management Workshops
Increase Medical Students’ Knowledge and Self-awareness of
Coping with Stress. Med Sci Educ. 2020;30(1):235-41. https://
doi.org/10.1007/s40670-019-00881-4.

Moir F, Henning M, Hassed C, Moyes SA, Elley CR. A Peer-
Support and Mindfulness Program to Improve the Mental Health
of Medical Students. Teach Learn Med. 2016;28(3):293-302.
https://doi.org/10.1080/10401334.2016.1153475.

Slavin SJ, Schindler DL, Chibnall JT. Medical student men-
tal health 3.0: improving student wellness through curricular
changes. Acad Med. 2014;89(4):573-7. https://doi.org/10.1097/
ACM.0000000000000166.

Wright B, Richmond Mynett J. Training medical students to
manage difficult circumstances- a curriculum for resilience and
resourcefulness?. BMC Med Educ. 2019;19(1):280. https://doi.
org/10.1186/s12909-019-1712-x.

Ludwig, A. B., Burton, W., Weingarten, J., Milan, F., Myers,
D. C,, Kligler, B. (2015). Depression and stress amongst under-
graduate medical students. BMC Med Educ (2015) 15:14. https://
doi.org/10.1186/s12909-015-0425-z

Loewe B, Spitzer RL, Zipfel S, Herzog W. PHQ-D: Gesund-
heitsfragebogen fiir Patienten, Manual - Komplettversion und
Kurzform. Autorisierte deutsche Version des “Prime MD Patient
Health Questionnaire (PHQ)”; Pfizer: Heidelberg, Germany (In
German). 2002. Available online: https://www.klinikum.uni-
heidelberg.de/fileadmin/Psychosomatische_Klinik/download/
PHQ_Manuall.pdf. Accessed June 2021

Scholler G, Fliege HK, B. F. SWOP-K9 - Fragebogen zu Selb-
stwirksamkeit-Optimismus-Pessimismus Kurzform [Frage-
bogen]. In Leibniz-Zentrum fiir Psychologische Information
und Dokumentation (ZPID) (Hrsg.), Elektronisches Testarchiv
(PSYNDEX Tests-Nr. 9003958). Trier: ZPID. 1999. https://doi.
org/10.23668/psycharchives.337

Hayes AF. Introduction to Mediation, Moderation, and Condi-
tional Process Analysis: A Regression-Based Approach. Second
Edition; Guilford Press, New York; ISBN 9781462534654. 2017
R Studio Team. RStudio: Integrated Development for R; RStu-
dio Inc.: Boston, MA, USA, 2016. Available online: http://www.
rstudio.com/. Accessed June 2021.

R Core Team. R: A Language and Environment for Statistical
Computing; R Foundation for Statistical Computing: Vienna,
Austria. 2020. Available online: https://www.R-project.org/.
Accessed June 2021.

Bates D, Maechler M, Bolker B, Walker S. Fitting Linear Mixed-
Effects Models Using Ime4. J Stat Softw. 2015;67(1):1-48.
https://doi.org/10.18637/jss.v067.101.

Kuznetsova A, Brockhoff PB, Christensen RHB. ImerTest
Package: Tests in Linear Mixed Effects Models. J Stat Softw.
2017;82(13):1-26. https://doi.org/10.18637/jss.v082.i13.

IBM Corp. Released. IBM SPSS Statistics for Macintosh, Ver-
sion 25.0. Armonk, NY: IBM Corp. 2017.

Statistisches Bundesamt (Federal Statistical Office). GENESIS-
Online Datenbank. Wiesbaden: Statistisches Bundesamt. 2021.
Data from winter semester 19/20; https://www.destatis.de/DE/
Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Hochs
chulen/Tabellen/lrbil05.html. Accessed June 2021

Clays E, De Bacquer D, Leynen F, Kornitzer M, Kittel F, De
Backer G. Job stress and depression symptoms in middle-aged
workers—prospective results from the Belstress study. Scand J
Work Environ Health. 2007;33(4):252-9. https://doi.org/10.
5271/sjweh.1140.


https://doi.org/10.1111/scs.12624
https://doi.org/10.1111/scs.12624
https://doi.org/10.1080/08870449408407475
https://doi.org/10.1080/10872981.2018.1535738
https://doi.org/10.1080/10872981.2018.1535738
https://doi.org/10.1186/s12909-020-02067-8
https://doi.org/10.1007/s40596-020-01193-1
https://doi.org/10.1186/s13104-017-2395-1
https://doi.org/10.1186/s13104-017-2395-1
https://doi.org/10.1016/j.amepre.2018.03.004
https://doi.org/10.1016/j.amepre.2018.03.004
https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/129532/Ottawa_Charter.pdf
https://www.cdc.gov/workplacehealthpromotion/model/index.html
https://www.cdc.gov/workplacehealthpromotion/model/index.html
https://doi.org/10.1146/annurev-orgpsych-032414-111341
https://doi.org/10.1146/annurev-orgpsych-032414-111341
https://doi.org/10.4081/mi.2014.5549
https://doi.org/10.1046/j.1365-2923.2003.01627.x
https://doi.org/10.1046/j.1365-2923.2003.01627.x
https://doi.org/10.1097/00001888-200209000-00024
https://doi.org/10.1097/00001888-200209000-00024
https://doi.org/10.1186/s12909-016-0728-8
https://doi.org/10.1097/ACM.0b013e3181c46963
https://doi.org/10.1097/ACM.0b013e3181c46963
https://doi.org/10.1186/s12909-016-0833-8
https://doi.org/10.1186/s12909-016-0833-8
https://doi.org/10.1016/j.invent.2019.100279
https://doi.org/10.1016/j.invent.2019.100279
https://doi.org/10.1007/s40670-019-00881-4
https://doi.org/10.1007/s40670-019-00881-4
https://doi.org/10.1080/10401334.2016.1153475
https://doi.org/10.1097/ACM.0000000000000166
https://doi.org/10.1097/ACM.0000000000000166
https://doi.org/10.1186/s12909-019-1712-x
https://doi.org/10.1186/s12909-019-1712-x
https://doi.org/10.1186/s12909-015-0425-z
https://doi.org/10.1186/s12909-015-0425-z
https://www.klinikum.uni-heidelberg.de/fileadmin/Psychosomatische_Klinik/download/PHQ_Manual1.pdf
https://www.klinikum.uni-heidelberg.de/fileadmin/Psychosomatische_Klinik/download/PHQ_Manual1.pdf
https://www.klinikum.uni-heidelberg.de/fileadmin/Psychosomatische_Klinik/download/PHQ_Manual1.pdf
https://doi.org/10.23668/psycharchives.337
https://doi.org/10.23668/psycharchives.337
http://www.rstudio.com/
http://www.rstudio.com/
https://www.R-project.org/
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v082.i13
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Hochschulen/Tabellen/lrbil05.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Hochschulen/Tabellen/lrbil05.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Hochschulen/Tabellen/lrbil05.html
https://doi.org/10.5271/sjweh.1140
https://doi.org/10.5271/sjweh.1140

Medical Science Educator (2025) 35:807-822

821

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

Melchior M, Caspi A, Milne BJ, Danese A, Poulton R, Moffitt
TE. Work stress precipitates depression and anxiety in young,
working women and men. Psychol Med. 2007;37(8):1119-29.
https://doi.org/10.1017/S0033291707000414.

Van Praag HM. Can stress cause depression? World J Biol Psy-
chiatry. 2005;6(Suppl 2):5-22. https://doi.org/10.1080/15622
970510030018.

Chen PJ, Pusica Y, Sohaei D, Prassas I, Diamandis EP. An
overview of mental health during the COVID-19 pandemic.
Diagnosis (Berl). 2021;8(4):403-12. https://doi.org/10.1515/
dx-2021-0046.

Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, Chen-
Li D, Iacobucci M, Ho R, Majeed A, Mclntyre RS. Impact of
COVID-19 pandemic on mental health in the general population:
A systematic review. J Affect Disord. 2020;277:55-64. https://
doi.org/10.1016/j.jad.2020.08.001.

Kaparounaki CK, Patsali ME, Mousa DV, Papadopoulou EVK,
Papadopoulou KKK, Fountoulakis KN. University students’
mental health amidst the COVID-19 quarantine in Greece. Psy-
chiatry Res. 2020;290:113111. https://doi.org/10.1016/j.psych
res.2020.113111.

Wurth S, Sader J, Cerutti B, Broers B, Bajwa MN, Carballo S,
Escher M, Galetto-Lacour A, Grosgurin O, Lavallard V, Sal-
vodelli G, Serratrice J, Nendaz M, Audétat-Voirol M-C. Medical
students’ perceptions and coping strategies during the first wave
of the COVID-19 pandemic: studies, clinical implication, and
professional identity. BMC Med Educ. 2021;21(1):620. https://
doi.org/10.1186/s12909-021-03053-4.

Chakladar J, Diomino A, Li WT, Tsai JC, Krishnan AR, Zou
AE, Kharidia K, Baig FA, Householder S, Kuo SZ, Chan-
drasekar S, Chang EY, Ongkeko WM. Medical student’s
perception of the COVID-19 pandemic effect on their educa-
tion and well-being: a cross-sectional survey in the United
States. BMC Med Educ. 2022;22:149. https://doi.org/10.1186/
$12909-022-03197-x.

Vythilingam DI, Prakash A, Nourianpour M, Atiomo WU. A
scoping review of the literature on the impact of the COVID-
19 quarantine on the psychological wellbeing of medical stu-
dents. BMC Med Educ. 2022;22:770. https://doi.org/10.1186/
$12909-022-03803-y.

Achterbergh L, Pitman A, Birken M, Pearce E, Sno H, Johnson S.
The experience of loneliness among young people with depres-
sion: a qualitative meta-synthesis of the literature. BMC Psychia-
try. 2020;20:415. https://doi.org/10.1186/s12888-020-02818-3.
Zis P, Artemiadis A, Bargiotas P, Nteveros A, Hadjigeorgiou
GM. Medical Studies during the COVID-19 Pandemic: The
Impact of Digital Learning on Medical Students' Burnout and
Mental Health. Int J Environ Res Public Health 2021;18(1).
https://doi.org/10.3390/ijerph18010349

Bolatov AK, Seisembekov TZ, Askarova AZ, Baikanova RK,
Smailova DS, Fabbro E. Online-Learning due to COVID-19
Improved Mental Health Among Medical Students. Med Sci
Educ. 2020;1-10. https://doi.org/10.1007/s40670-020-01165-y
Schindler A-K, Polujanski S, Rotthoff T. A longitudinal inves-
tigation of mental health, perceived learning environment and
burdens in a cohort of first-year German medical students’ before
and during the COVID-19 ‘new normal’. BMC Med Educ.
2021;21(1). https://doi.org/10.1186/s12909-021-02798-2

Hill MR, Goicochea S, Merlo LJ. In their own words: stressors
facing medical students in the millennial generation. Med Educ
Online. 2018;23(1):1530558. https://doi.org/10.1080/10872981.
2018.1530558.

Heinitz K, Lorenz T, Schulze D, Schorlemmer J. Positive organi-
zational behavior: Longitudinal effects on subjective well-being.
PLoS ONE. 2018;13(6):e0198588. https://doi.org/10.1371/journ
al.pone.0198588.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Naescher S. SWOP-K9 - Fragebogen zu Selbstwirksamkeit-Opti-
mismus-Pessimismus Kurzform (PSYNDEX Tests Abstract).
2009. https://www.pubpsych.de/retrieval/PSYNDEXTests.php?
1d=9003958. Accessed June 2021

Chang Y, Wang PC, Li HH, Liu YC. Relations among depression,
self-efficacy and optimism in a sample of nurses in Taiwan. J
Nurs Manag. 2011;19(6):769-76. https://doi.org/10.1111/j.1365-
2834.2010.01180.x.

Flammer A. Self-efficacy. International Encyclopedia of the
Social & Behavioral Sciences. 2021. (pp. 13812-13815). ISBN
9780080430768, https://doi.org/10.1016/B0-08-043076-7/
01726-5.

Maciejewski P, Prigerson H, Mazure C. Self-efficacy as a media-
tor between stressful life events and depressive symptoms: Dif-
ferences based on history of prior depression. Br J Psychiatry.
2000;176(4):373-8. https://doi.org/10.1192/bjp.176.4.373.

Sim H-S, Moon W-H. Relationships between Self-Efficacy,
Stress, Depression and Adjustment of College Students. Indian
J Sci Technol. 2015;8(35). https://doi.org/10.17485/ijst/2015/
v8i35/86802

Faries MD. Why We Don’t “Just Do It”: Understanding the
Intention-Behavior Gap in Lifestyle Medicine. Am J Lifestyle
Med. 2016;10(5):322-9. https://doi.org/10.1177/1559827616
638017.

Rimal RN. Closing the knowledge-behavior gap in health pro-
motion: the mediating role of self-efficacy. Health Commun.
2000;12(3):219-37. https://doi.org/10.1207/S15327027HC1203 _
01.

Moan IS, Rise J. Quitting Smoking- Applying an Extended Ver-
sion of the Theory of Planned Behavior to Predict Intention and
Behavior. J Appl Biobehav Res. 2005;10(1):39-68. https://doi.
org/10.1111/j.1751-9861.2005.tb00003.x.

Tjia J, Givens JL, Shea JA. Factors Associated With Under-
treatment of Medical Student Depression. ] Am Coll Health.
2005;53(5):219-24. https://doi.org/10.3200/JACH.53.5.219-224.
Steffen A, Thom J, Jacobi F, Holstiege J, Batzing J. Trends in
prevalence of depression in Germany between 2009 and 2017
based on nationwide ambulatory claims data. J Affect Disord.
2020;271:239-47. https://doi.org/10.1016/j.jad.2020.03.082.
Hilger-Kolb J, Diehl K, Herr R, Loerbroks A. Effort-reward
imbalance among students at German universities: associa-
tions with self-rated health and mental health. Int Arch Occup
Environ Health. 2018;91(8):1011-20. https://doi.org/10.1007/
s00420-018-1342-3.

Chow WS, Schmidtke J, Loerbroks A, Muth T, Angerer P. The
Relationship between Personality Traits with Depressive Symp-
toms and Suicidal Ideation among Medical Students: A Cross-
Sectional Study at One Medical School in Germany. Int J Envi-
ron Res Public Health. 2018;15(7). https://doi.org/10.3390/ijerp
h15071462

Dahlin M, Joneborg N, Runeson B. Stress and depression
among medical students: a cross-sectional study. Med Educ.
2005;39(6):594-604. https://doi.org/10.1111/j.1365-2929.2005.
02176.x.

Miletic V, Lukovic JA, Ratkovic N, Aleksic D, Grgurevic A.
Demographic risk factors for suicide and depression among
Serbian medical school students. Soc Psychiatry Psychi-
atr Epidemiol. 2015;50(4):633-8. https://doi.org/10.1007/
s00127-014-0950-9.

Muhammad DG, Ahmad AA, Usman JS. Assessment of Level
and Sources of Stress Among Allied Health Sciences Students
of Bayero University Kano: A Comparison Between Clini-
cal and Pre-Clinical Students. Education in Medicine Journal.
2019;11(1):11-9. https://doi.org/10.21315/eimj2019.11.1.2.
Brazeau CM, Shanafelt T, Durning SJ, Massie FS, Eacker A,
Moutier C, Satele DV, Sloan JA, Dyrbye LN. Distress among

@ Springer


https://doi.org/10.1017/S0033291707000414
https://doi.org/10.1080/15622970510030018
https://doi.org/10.1080/15622970510030018
https://doi.org/10.1515/dx-2021-0046
https://doi.org/10.1515/dx-2021-0046
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.psychres.2020.113111
https://doi.org/10.1016/j.psychres.2020.113111
https://doi.org/10.1186/s12909-021-03053-4
https://doi.org/10.1186/s12909-021-03053-4
https://doi.org/10.1186/s12909-022-03197-x
https://doi.org/10.1186/s12909-022-03197-x
https://doi.org/10.1186/s12909-022-03803-y
https://doi.org/10.1186/s12909-022-03803-y
https://doi.org/10.1186/s12888-020-02818-3
https://doi.org/10.3390/ijerph18010349
https://doi.org/10.1007/s40670-020-01165-y
https://doi.org/10.1186/s12909-021-02798-2
https://doi.org/10.1080/10872981.2018.1530558
https://doi.org/10.1080/10872981.2018.1530558
https://doi.org/10.1371/journal.pone.0198588
https://doi.org/10.1371/journal.pone.0198588
https://www.pubpsych.de/retrieval/PSYNDEXTests.php?id=9003958
https://www.pubpsych.de/retrieval/PSYNDEXTests.php?id=9003958
https://doi.org/10.1111/j.1365-2834.2010.01180.x
https://doi.org/10.1111/j.1365-2834.2010.01180.x
https://doi.org/10.1016/B0-08-043076-7/01726-5
https://doi.org/10.1016/B0-08-043076-7/01726-5
https://doi.org/10.1192/bjp.176.4.373
https://doi.org/10.17485/ijst/2015/v8i35/86802
https://doi.org/10.17485/ijst/2015/v8i35/86802
https://doi.org/10.1177/1559827616638017
https://doi.org/10.1177/1559827616638017
https://doi.org/10.1207/S15327027HC1203_01
https://doi.org/10.1207/S15327027HC1203_01
https://doi.org/10.1111/j.1751-9861.2005.tb00003.x
https://doi.org/10.1111/j.1751-9861.2005.tb00003.x
https://doi.org/10.3200/JACH.53.5.219-224
https://doi.org/10.1016/j.jad.2020.03.082
https://doi.org/10.1007/s00420-018-1342-3
https://doi.org/10.1007/s00420-018-1342-3
https://doi.org/10.3390/ijerph15071462
https://doi.org/10.3390/ijerph15071462
https://doi.org/10.1111/j.1365-2929.2005.02176.x
https://doi.org/10.1111/j.1365-2929.2005.02176.x
https://doi.org/10.1007/s00127-014-0950-9
https://doi.org/10.1007/s00127-014-0950-9
https://doi.org/10.21315/eimj2019.11.1.2

822

Medical Science Educator (2025) 35:807-822

96.

97.

98.

99.

100.

101.

102.

matriculating medical students relative to the general population.
Acad Med. 2014;89(11):1520-5. https://doi.org/10.1097/ACM.
0000000000000482.

Dyrbye L, Shanafelt T. A narrative review on burnout expe-
rienced by medical students and residents. Med Educ.
2016;50(1):132—49. https://doi.org/10.1111/medu.12927.
Hansell MW, Ungerleider RM, Brooks CA, Knudson MP, Kirk
JK, Ungerleider JD. Temporal Trends in Medical Student Burn-
out. Fam Med. 2019;51(5):399—404. https://doi.org/10.22454/
FamMed.2019.270753.

Bres6 E, Schaufeli WB, Salanova M. Can a self-efficacy-based
intervention decrease burnout, increase engagement, and
enhance performance? A quasi-experimental study High Educ.
2010;61(4):339-55. https://doi.org/10.1007/s10734-010-9334-6.
Jerusalem M, Paulus P, Klein Hessling J. Mental health pro-
motion in schools by strengthening self-efficacy. Health Educ.
2009;109(4):329-41. https://doi.org/10.1108/09654280910970901.
Norgaard B, Draborg E, Vestergaard E, Odgaard E, Jensen DC,
Sorensen J. Interprofessional clinical training improves self-
efficacy of health care students. Med Teach. 2013;35(6):e1235-
1242. https://doi.org/10.3109/0142159X.2012.746452.
Seligman ME, Csikszentmihalyi M. Positive psychology. An
introduction. Am Psychol. 2000;55(1):5-14. https://doi.org/10.
1037/0003-066x.55.1.5.

Schlenz MA, Schmidt A, Wostmann B, Kramer N, Schulz-
Weidner N. Students’ and lecturers’ perspective on the
implementation of online learning in dental education
due to SARS-CoV-2 (COVID-19): a cross-sectional study.

@ Springer

103.

104.

105.

106.

107.

108.

BMC Med Educ. 2020;20(1):354. https://doi.org/10.1186/
$12909-020-02266-3.

Khalil R, Mansour AE, Fadda WA, Almisnid K, Aldamegh M,
Al-Nafeesah A, Alkhalifah A, Al-Wutayd O. The sudden transi-
tion to synchronized online learning during the COVID-19 pan-
demic in Saudi Arabia: a qualitative study exploring medical
students’ perspectives. BMC Med Educ. 2020;20(1):285. https://
doi.org/10.1186/512909-020-02208-z.

Moir F, Yielder J, Sanson J, Chen Y. Depression in medical stu-
dents: current insights. Adv Med Educ Pract. 2018;9:323-33.
https://doi.org/10.2147/AMEP.S137384.

Tartas M, Walkiewicz M, Budzinski W, Majkowicz M, Wojcikie-
wicz K, Zdun-Ryzewska A. The coping strategies during medical
education predict style of success in medical career: a 10-year
longitudinal study. BMC Med Educ. 2016;16:186. https://doi.
org/10.1186/s12909-016-0706-1.

Faber J, Fonseca LM. How sample size influences research out-
comes. Dental press J Orthod. 2014;19(4):27-9. https://doi.org/
10.1590/2176-9451.19.4.027-029.ebo.

Cohen J. Statistical Power Analysis. Curr Dir Psychol Sci.
1992;1(3):98-101. https://doi.org/10.1111/1467-8721.ep10768783.
Frohlich M, Pieter A. Cohen’s Effektstirken als Mass der Bew-
ertung von praktischer Relevanz — Implikationen fiir die Praxis.
Schweizerische Zeitschrift fiir «Sportmedizin und Sporttrauma-
tologie». 2009;57(4):139-142.

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


https://doi.org/10.1097/ACM.0000000000000482
https://doi.org/10.1097/ACM.0000000000000482
https://doi.org/10.1111/medu.12927
https://doi.org/10.22454/FamMed.2019.270753
https://doi.org/10.22454/FamMed.2019.270753
https://doi.org/10.1007/s10734-010-9334-6
https://doi.org/10.1108/09654280910970901
https://doi.org/10.3109/0142159X.2012.746452
https://doi.org/10.1037/0003-066x.55.1.5
https://doi.org/10.1037/0003-066x.55.1.5
https://doi.org/10.1186/s12909-020-02266-3
https://doi.org/10.1186/s12909-020-02266-3
https://doi.org/10.1186/s12909-020-02208-z
https://doi.org/10.1186/s12909-020-02208-z
https://doi.org/10.2147/AMEP.S137384
https://doi.org/10.1186/s12909-016-0706-1
https://doi.org/10.1186/s12909-016-0706-1
https://doi.org/10.1590/2176-9451.19.4.027-029.ebo
https://doi.org/10.1590/2176-9451.19.4.027-029.ebo
https://doi.org/10.1111/1467-8721.ep10768783

	The Role of Optimism and Self-Efficacy in the Relationship between Academic Stress and Depressive Symptoms in Medical Students Including the Use and Knowledge of Structural Health Promotion Offers
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Study Aim

	Methods
	Design and Setting
	Variables
	Academic Stress
	Depressive Symptoms
	Optimism and Self-efficacy
	University Health Promotion Offers
	Statistical Analysis 



	Results
	Study Population
	Descriptive Results

	Discussion
	Conclusion
	References


