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Abstract.

Background: Previous studies have shown that medical students are more prone to suffer from symptoms related to depression
than other students. Even though there is some evidence that psychology students also experience such symptoms, research
concerning the mental health of future psychologists is scarce.

Objective: The aims of this study were threefold: (a) to determine the prevalence of symptoms related to depression among
medical and psychology students (b) to investigate risk factors, which may have a potential influence on the development of
depressive symptoms and (c) to examine resilience factors in order to indicate possible approaches to improve the mental
health of the students.

Methods: A total of 673 medical and psychology students completed the Beck Depression Inventory-II (BDI-II) to assess
depressive symptoms, a neuroticism scale, and a standardized questionnaire for 13 risk and eight resilience factors derived
from the literature.

Results: While the results of previous research concerning the prevalence of depressive symptoms could be replicated for
medical students (22% exceeding the cut-off in the BDI-II), psychology students demonstrated an even higher prevalence
(28%). Ten potential risk factors and five potential resilience factors could be identified, which also showed a cumulative
effect: The more risk factors students reported, the more depressive symptoms they experienced; the inverse effect was
observed for resilience factors.

Conclusions: Not only medical but also psychology students show elevated depressive symptomatology. In the university
context, notably, the pressure to perform represents a potential risk factor, whereas the presence of just two resilience factors
such as emotional support and study satisfaction contribute to a decrease of symptoms.
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burdensome disorder of all diseases in the EU” [1].
In Germany, depression has a 12-month prevalence of
more than four million adults — more than the popu-
lation of Berlin [2, 3]. The age of onset of depression
is primarily during young and middle adulthood [4],
and it is especially important to note that the preva-
lence of depressive symptoms is highest among the
18- to 29-year-olds. In this age group, 12% of the
women and 8% of the men reportedly suffer from
symptoms related to depression [5], and even though
they might not yet fulfill the criteria for a mental dis-
order, depressive symptoms not only go along with
impairment but also with a higher risk for depression.
University students mainly represent the age group of
young adults. Hence, according to the reported epi-
demiological studies [4], they belong to the group
with the highest prevalence of depressive symptoms.
This conclusion is consistent with the reports by one
of the leading German health insurance companies,
which also discloses that a diagnosis of depression
more often occurs among students than among young
employees [6].

Several American and Canadian studies reveal
that medical students are more prone to suffer from
depressive symptoms than other students and that,
in comparison to the general population, their men-
tal stress is elevated [7]. A meta-analysis, published
in 2016 [8], which included 183 studies from 43
countries (N=122,356) arrived at the same conclu-
sion and therefore drew international attention to the
mental health of medical students. According to the
authors, depression among medical students had a
point prevalence of over 27%, and more than 11%
of the students reported suicidal ideation. However,
less than 16% of individuals received psychologi-
cal support. Even though there are not many studies
published on the mental health of medical students
in Germany, similar results have been found; at the
University of Leipzig (Saxony) 13% of the medical
students suffered from a depressive syndrome, and
9% endured a Major Depression [9]. In comparison,
8% of the people in the control group of similar age
reported to suffer from a depressive syndrome, and
the prevalence for major depression was less than 2%.
Jurkat et al. [10] from the University in Gie3en (Hes-
sen) obtained similar results; 13% out of 651 medical
students surveyed, suffered from mild to moderate
depression, 6% of the students reported clinically
relevant depressive symptoms.

Although the subjective assessment of mental
stress does not differentiate between medical and psy-
chology students [11], there are even fewer studies on

the mental health of psychology students. Accord-
ing to a survey by Gritzmacher et al. [12], the pre-
valence of a depressive syndrome among the subject
group “social science, psychology, and educational
science” is 18%. A comparison of students of
sports science, psychology, and medicine showed
that psychology students reported the most strain
and difficulties [13]. Schmidt-Giirtler investigated
the prevalence of depression among psychology stu-
dents in GieBlen; more than 39% of the participating
students (N =143) suffered from depressive symp-
toms [14]. Thus, this result shows that psychology
students may be even more burdened than medical
students, but it is important to note that the reported
studies are not directly comparable as different psy-
chological tests were used. The heavy pressure to
perform may be responsible for the elevated depres-
sive symptomatology among psychology students.
Opportunities for psychology students appear to be
highly competitive as less students are admitted to
the master program in German public University psy-
chology departments than have actually completed a
Bachelors’ degree in psychology. Therefore, grade
pressure is high [15] — grades are typically an impor-
tant selection criterion. At the investigated university,
for instance, only students with a GPA of no worse
than 1.20' were even considered for the master pro-
gram in psychology in 2019, and only about 4% of the
applicants were allowed into the program. Of course,
students know about the selection criteria and the
selection numbers and may, therefore, experience ele-
vated levels of pressure. Previous research into the
link between a competitive social environment and
depression showed that vulnerability to depression
may increase due to the pressure to assert oneself in
a competitive environment [16].

Given the well-established notion of a multifacto-
rial genesis of depressive disorders [17], numerous
risk factors have been linked to depression: female
gender [5], positive family history [18], personality
traits like neuroticism [19, 20], abuse of prescription
drugs or illicit drugs [21], alcohol consumption [21],
alow socioeconomic status [5], life events like loss of
a parent [22], and financial worries [23]. These risk
factors represent general risk factors for depression
and do not refer to adolescents in specific. However,
some of these factors more often apply to students

! The German grading system ranges from 1 (= best) to 5 (=
worst). There is a chance of getting in with worse grades if being
on a waitlist. Students usually apply at many Universities for a
place in the master program and select from their offers.
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than adults of the general population: The prevalence
of risky alcohol consumption is higher among stu-
dents (40%) than in the general population (14%)
[12], and similarly, an above-average proportion of
people with financial worries can be assumed for
the student population. Additionally, the following
stress factors can be related to the university context,
and have been associated with the development of
depressive symptoms in the past: uncertain prospects
[23], the pressure to perform [23], excessive demands
[24], shortage of time [10], and competition among
students [16].

Resilience factors are protective factors that mod-
erate the effect of risk factors and alleviate or
neutralize their consequences [25]. Many resilience
factors about depression have been discussed, as the
risk factors affect a multitude of people and notably
students; however, not all of them develop depres-
sive symptoms. The following resilience factors, inter
alia, have been associated with an amelioration of
depressive symptoms: using relaxation techniques
such as yoga or progressive muscle relaxation [26],
sport [27, 28], religiousness [29], a healthy diet (e.g.
the Mediterranean diet) [30], emotional support [31],
actively making music [32], satisfaction with one’s
studies [31], and having enough time for social con-
tacts [33].

Having considered potential risk and resilience
factors, the question arises to what extent the groups
of medical and psychology students differ regarding
these characteristics. For example, previous surveys
of student health have shown that medical students
are more likely to have a higher socioeconomic back-
ground than psychology students. In terms of study,
there was no difference in stress experience, but med-
ical students reported significantly higher perceived
social support from fellow students than psychology
students. Furthermore, medical students (47%) were
more likely to be physically active than psychology
students (37%) and reported a higher level of general
life satisfaction [12]. To the best of our knowledge,
however, information on how these groups differ
before they begin their academic studies is scarce.

The psychological stress that students affected by
depressive symptoms experience is one important
issue of concern. However, consequences that may
occur during the future exercise of their profession
in the medical or psychotherapeutic/other psycho-
logical field need to be taken into consideration,
too; for example, doctors, who suffer from depres-
sion make six times more medication errors than
their healthy colleagues [34]. Moreover, stress and

depressive symptoms harm not only the efficiency
of treatment but also the quality of the relationship
between therapist and patient [35, 36]. Thus, regard-
ing their potential role in the health system, the mental
health of medical and psychology students should
also be a matter of general concern, and, therefore, it
can be advantageous to know about risk and resilience
factors in order to support this occupation group
already during their training. Accordingly, the goal
of this study is not only to address the prevalence of
depressive symptoms among medical and psychol-
ogy students but also the risk and resilience factors
associated with symptoms related to depression. As
the current data on the prevalence of depression
among psychology students is meager, and the avail-
able data is inconsistent [12, 14], we expect that
these two groups of students differ by the prevalence
of symptoms related to depression. Furthermore, we
expect a positive correlation between the risk fac-
tors and depression and, therefore, a negative between
resilience factors and depression. Finally, we expect
that the more risk factors students report, the more
depressive symptoms should be reported. Conversely,
the more resilience factors students experience, the
less depressive symptoms should be reported.

MATERIALS AND METHODS

Participants

A total of N=673 students of the medical faculty
and the department of Psychology of a medium-sized
university in Germany participated. All students have
received oral and written information about the study.
The subsequent participation in the survey was vol-
untary, anonymous and there were no disadvantages
if students did not participate or discontinued partici-
pation. Therefore, participation served as informed
content. The psychology students (n=109) taking
part were undergraduates and for better compa-
rability, only medical students (n=564) from the
preclinical years (year one and year two) were
included in this study. Participating medical students,
(representing 88% of the medical students enrolled),
had a mean age of 21.52 (SD=3.68) years, and
were primarily in the first semester (62%, n=350);
n=214 (38%) were third-semester students. Among
the participating psychology students (representing
53% of the bachelor psychology students matricu-
lated), n=48 (44%) were in the first, n=22 (20%)
in the third and n =38 (35%) in the fifth semester; on
average, psychology students were 22.03 (SD =3.93)
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years old. There were more women in the group of
psychology students (84%; n=92) than among the
medical students (67%; n=376); Xdf=1= 13.567,
p<0.001.

Design and measures

In this empirical, cross-sectional study medical and
psychology students provide self-reports on depres-
sive symptoms as well as related risk and resilience
factors. Hence, depressiveness (total score of the
Beck Depression Inventory [BDI-II]) is the depen-
dent variable; the subject of study (psychology/
medicine), as well as risk and resilience factors, are
independent variables. Three questionnaires opera-
tionalized these variables.

First, subjects completed a standardized question-
naire, which included items on sociodemographic
data and potential risk and resilience factors. The
questionnaire assessed seven general risk factors, five
study-related risk factors and eight resilience factors.
The risk factor “positive family history” was given if
at least one first or second-degree relative (siblings
or [grand-]parent) was under treatment for at least
one mental disorder other than dementia. To deter-
mine the risk factor “female gender” the biological
gender was assessed. The risk factor “low socioeco-
nomic status” was defined present if at least one of
the following response alternatives applied to both the
father and the mother of the student: “without gradu-
ation”, “lower secondary education” or “unskilled”.
“Loss of parent” was rated present if the student
reported divorce or death of a parent. To investigate
the risk factor “financial worries”, we asked the stu-
dents whether they had sufficient financial resources
and considered this risk factor to be present if they
answered with “sometimes too little”, “often too lit-
tle”, or “I am mostly under great financial pressure”.
Furthermore, we considered students, who reported
drinking more than eight (men) or six (women) drinks
per occasion at least once a month, to apply to the risk
factor “alcohol consumption”. The risk factor “drug
abuse” was defined as present if students reported
consumption of medication or drugs to improve con-
centration or performance, for sedation or sleep.

The item “Are there any things that currently
make it difficult for you to be happy with your
study decision?” recorded risk factors, which can be
summarized under study-related risk factors. In com-
parison to the risk factors mentioned so far, these
factors included particular currently present burdens
due to the study. The item could be answered with

possible multiple answers, whereby the following
stress factors were taken into account as risk factors
concerning the development of depressive symp-
toms: “uncertain prospects”’, “competition among
students”, “shortage of time” as well as “pressure to
perform” and “excessive demands”.

Finally, the questionnaire assessed resilience fac-
tors. When students reported that they used relaxation
techniques (e.g., PMR) it was assumed that the
resilience factor “use of relaxation techniques” was
present. The resilience factor “study satisfaction”
consists of three items and was present if the follow-
ing items were answered positively: “Do you enjoy
your studies?”, “From today’s perspective, would you
decide to study psychology/medicine again?” and
“how satisfied are you overall with your studies?”.
If students indicated that religion was of extreme or
moderate importance to them, the resilience factor
“religiousness” was considered present. By answer-
ing the questions “Do you have regular meals?” and
“Do you maintain a healthy diet?” with “yes” or
“mostly” we considered the resilience factor “healthy
diet” existent. When students reported playing music
for one hour or more or doing sports for at least
two hours per week, the resilience factors “actively
making music” or “sport” were considered present.
Finally, the resilience factors “social contact”, i.e.
spending time with family, friends and partner, and
“emotional support” were given if the correspond-
ing items were answered with “more than enough”
or “enough”.

Additionally, because of the often reported link
between the personality trait neuroticism and depres-
sion [19, 20], participating students also completed
the neuroticism subscale of the NEO-FFI [37]. This
subscale includes twelve items that can be combined
into a total score which, divided by the number of
answered items, leads to a scale average ranging from
zero to four; the higher the average, the stronger the
characteristic of neuroticism. The NEO-FFT is one of
the most commonly used personality questionnaires,
and there is strong support for its reliability and valid-
ity [37]. In the present study, the neuroticism subscale
yielded a Cronbach’s Alpha of 0.87.

The BDI-II [38], which is a widely used ques-
tionnaire in both clinical and non-clinical samples of
adults and adolescents over 13 years [39], was used
to assess depressive symptoms. Psychometric proper-
ties and validity are well-established [39, 40]. It must
be noted that the BDI-II assesses self-reports of expe-
rienced symptoms (at different levels of severity), but
does not provide diagnosis. The BDI-II covers 21
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multiple-choice items that can be rated on a 4-point
Likert-type scale ranging from zero to three (maxi-
mum total score =63). Scores above a cut-off of 14 or
higher indicate mild depression, 20 and higher mod-
erate depression, and 29 or higher severe depression
(<13 =no depression).

Hypotheses

H1I: Psychology students differ from medical stu-
dents by their BDI-II total score.

H2: Risk factors surveyed correlate positively
with the BDI-II total score and

H3: resilience factors correlate negatively with
the BDI-II total score.

H4: The more risk factors students report, the
higher their BDI-II total score, and

H5: the more resilience factors students experi-
ence, the lower their BDI-II total score.

Data analysis

The Statistical Package for Social Sciences (SPSS
25.0) was used to carry out the statistical analysis.
Descriptive statistics (M, SD, range) were used for
the sociodemographic description of the sample, and
group differences between medical and psychology
students were considered using x> and F-test statis-
tics. The investigation of the prevalence of depressive
symptoms and the description of the whole sample,
as well as of the BDI-II total scores of the two groups,
resulted from descriptive statistics (M, SD, median,
range) and determination of the absolute and relative
frequencies. In addition, significance of the results of
the BDI-II was determined by evaluating the degrees
of severity [38].

Testing of the first hypothesis was carried out by
analysis of covariance controlling for the cofactor
gender after homogeneity of variance was veri-
fied via the Levene test. Kolmogorov-Smirnov-test
compared the empirical distribution function to the
normal distribution function, and in case of devi-
ation from the normal distribution, results from
the ANCOVA were verified by Kruskal-Wallis-test.
Mann-Whitney-U-Test investigated whether differ-
ences in the BDI-II classifications (BDI-II severities)
were significant. Descriptive statistics and relative
frequencies addressed the occurrence of the risk
and resilience factors, and x2-test statistics recorded
potential differences between the two groups of stu-
dents. Pearson’s correlation coefficient was used

Table 1
Descriptive statistics of the results of the BDI-II total scores and
classification of severities for the total sample as well as for the
two groups of university students

Course of study

Total sample Medicine Psychology
(N=673) (n=564) (n=109)
BDI-II score
M (SD) 9.02 (7.16) 8.84 (7.12) 9.95 (7.34)
Median 7 7 9
Range 0-43 0-43 0-36
BDI-II severity
0-13 (%) 527 (78) 448 (79) 79 (72)
14 - 19 (%) 89 (13) 67 (12) 22 (20)
20 -28 (%) 39 (6) 35 (6) 4(4)
>29 (%) 18 (3) 14 (3) 44

Note. BDI-II =Beck Depression Inventory-II, BDI-II severity: 0 —
13 points = no or minimal symptoms, 14 — 19 points = mild depres-
sion, 20—28 points =moderate depression, >29 points = severe
depression.

to show potential connections between risk fac-
tors, resilience factors, and the BDI-II total score.
Therefore, the remaining hypotheses were tested by
Pearson’s r and multiple regression analysis. In order
to identify the strongest risk and resilience factors,
a post hoc linear regression analysis was calculated
including all significant correlating risk and resilience
factors. To address the problem of multicollinear-
ity we used a stepwise forward model (p;, <0.05;
Pour >0.10) and report VIF statistics. Exploratory, we
calculated separate correlations between the BDI-II
and the risk or resilience factors for the two groups
of students to bring out differences between medical
and psychology students.

RESULTS
BDI-II total scores

Table 1 shows the descriptive statistics of the
BDI-II total scores. Within all subjects (N=673) the
average total score was M =9.02 points (SD =7.16).
The mean BDI-II total score among psychology stu-
dents (n=109, M =9.95, SD=7.34) was more than
one point higher than the average score among medi-
cal students (n =564, M =8.84, SD=7.12). Inventory
scores convert into 12% of the medical and 20% of
the psychology students going through mild depres-
sion, 6% of the medical students and almost 4% of the
psychology students suffering from moderate depres-
sion. Almost 3% of the medical students and 4% of
the psychology students had a total score of 29 or
above which indicates severe depression.
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Table 2

Comparison of Prevalence (%, x) of Subjectively Reported Risk and Resilience Factors and Pearson Correlation (r) with BDI-II Total Score

in Students of Medicine and Psychology

BDI-II total score r and %

Total r Medicine Psychology
r (%) r (%) X (df=1)
Risk factor
Positive family history 0.16** 0.14** 48 0.25* 55 1.58
Female gender 0.18** 0.18** 67 0.14 84 13.57**
Low socioeconomic status 0.06 0.06 1 0.07 2 0.12
Loss of parent 0.06 0.06 17 0.02 18 0.06
Financial worries 0.18** 0.20** 20 0.10 22 0.26
Alcohol consumption -0.01 -0.00 29 —-0.03 25 0.72
Drug abuse 0.28** 0.33** 9 0.02 10 0.11
Neuroticism (>M+1 SD)* 0.61** 0.60** 11 0.51* 12 0.28
Risk factor related to university context
Uncertain prospects 0.13** 0.12** 2 0.14 28 109.55%**
Competition among students 0.24** 0.27** 8 0.13 28 37.40%*
Shortage of time 0.15** 0.16** 51 0.14 28 19.04%*
Excessive demands 0.30** 0.31%* 26 0.32** 11 11.75%*
Pressure to perform 0.27** 0.30** 48 0.11 66 12.08**
Resilience factor
Use of relaxation techniques 0.04 0.06 19 -0.10 39 21.01%**
Study satisfaction —0.27*** —0.29** 81 -0.18 73 3.35
Religiousness -0.02 -0.00 24 -0.07 16 3.81
Healthy diet —0.14%** —0.13** 61 -0.18 65 0.61
Actively making music -0.01 -0.01 32 -0.03 41 3.07
Sport —0.20%** -0.20** 69 -0.18 64 1.42
Emotional support —0.40%** -0.41** 81 —0.34** 81 0.01
Time for social contacts -0.16™** —0.22** 21 0.07 32 5.95%*

Note. r=Pearson’s correlation coefficient, N=673, medical students n=2564, psychology students n=109, BDI-IIl =Beck Depression
Inventory-II. *Neuroticism scale — BDI-II correlation r = 0.72***, in medical students: r=0.73**, in psychology students: r=0.64**.*p <0.05.

*p<0.01. **p<0.001.

The Levene-Test (F 671 =0.054, p=0.817) indi-
cated homogeneity of variances across the two
groups. Controlling for the difference of gender
distribution between the two groups, the group dif-
ference in the BDI-II total score was significant
(Fraf=11=261.9, p=0.039). The cofactor gender
(male/female) also showed a significant influence on
the BDI-II total score (F47 = 11=15527.7, p=0.009),
the interaction of both factors, however, was not sig-
nificant (Fgr = 1]=0.001, p=0.970). Additionally,
medical and psychology students differed signif-
icantly in the severity of the BDI-II (U=55371,
p=0.050), however, this does not include correc-
tion for gender. Thus, findings support the hypothesis
(H1) that medical and psychology students differ
by their BDI-II total score (d=0.16). Descrip-
tive statistics indicate higher BDI-II total scores
among psychology students (M =9.95 vs. M =8.84).
The main effects of the grouping variable and the
gender variable were verified non-parametrically
(Kruskal-Wallis H=25.22, p<0.001), because of
a significant deviation of the BDI-II total scores

from the normal distribution (Kolmogorov-Smirnov-
Z=0.136, p<0.001).

Risk and resilience factors

On average, students which participated in this
study (N =673) reportedly were affected by M=4.15
risk factors (§SD=1.86) and agreed to M=3.93
(SD =1.40) resilience factors.

Psychology students showed an average of
M=4.53 (SD=1.67) risk and M=4.03 (SD=1.36)
resilience factors; medical students indicate an
average of M=4.08 (SD=1.89) risk and M=3.91
(8D =1.41) resilience factors.

Table 2 shows the bivariate relationship between
risk factors including risk factors that are related to
the university context and resilience factors, and the
BDI-II total score as well as frequencies of these
factors among the two groups of students and distri-
bution differences of the variables (Chi-Square Test).
The sum of all risk factors showed a significant
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Fig. 2. Distribution of resilience factors as a function of the BDI-II total score. Since sum of resilience factors of 0 only occurred in n=2

students, these subjects were added to sum <1.

positive correlation with the BDI-II total score r = .49,
p<0.001 (H2). The more risk factors students experi-
enced the higher was their BDI-II total score (H4; see
Fig. 1). Aninverse relationship (see Fig. 2) was found
between resilience factors and the BDI-II total score;
the more resilience factors students experienced, the
lower their BDI-II total score r=-0.34, p<0.001
(H3, H5).

A multiple regression analysis (stepwise, pin =
0.05, pour =0.10) for the total sample indicated that
the risk factors surveyed were predictive for depres-
siveness (BDI-II total score). The model for the total
sample explains 44% of the variance (corrected R?)

of the BDI-II total score and included the following
predictors: neuroticism (3=0.48, p<0.001), pres-
sure to perform (3 =0.13, p <0.001), drug abuse (3 =
0.12, p<0.001), excessive demands (=0.14, p<
0.001), competition amongst students (3 =0.09, p=
0.002), financial worries (3 =0.09, p=0.004), posi-
tive family history (8 =0.07, p =0.020), and shortage
of time (B=0.06, p=0.037). VIF statistics of the
model showed values between 1.03 and 1.12. Overall,
the most important predictor neuroticism explained
34% of the variance of the BDI-II total score in the
total sample, in the group of medical students neuroti-
cism explained 36% and in the group of psychology



16 T. Kindt et al. / Depressive Symptoms in Students

students, neuroticism accounted for 25% of the
variance.

Moreover, a multiple regression analysis (step-
wise, pin =0.05, pour =0.10) showed that the resi-
lience factors were useful to predict depressiveness
(BDI-II total score). The model explains 25% of the
variance (corrected Rz) of the BDI-II total score and
included the following predictors: emotional sup-
port (B=-0.33, p<0.001), study satisfaction (3=
-0.22, p<0.001), sport (B=-0.15, p<0.001), time
for social contacts (B=-0.11, p<0.001), and a
healthy diet (8 =-0.08, p=0.023).

DISCUSSION

Thus far, studies about the mental health of stu-
dents mainly focus on depressive symptoms among
medical students [9, 10]. Interestingly, however, psy-
chology students, do not seem to be less burdened
by mental disorders [11], but less frequently studied.
Furthermore, the majority of previous research did
not take the potential influence of risk and resilience
factors on the depressiveness of university students
into account. Hence, the present study aimed to assess
the prevalence of symptoms related to depression
among medical and psychology students and to inves-
tigate the influence of certain risk and resilience
factors on their mental health. The primary aim was
to identify risk factors associated with depressive-
ness, regardless of the field of study. Additionally,
we investigated these correlations separately for both
student groups.

Discussion of the results of the BDI-I1

We found that the prevalence of self-reported
depression (at least mild expressions) was higher in
the psychology students (28%) than in the medical
students (22%). Thus, the prevalence of depressive
symptoms in the present sample of medical students
exceeds the prevalence among 18- to 29-year old’s of
the general population [5] and is concordant to previ-
ous research [10]. Moreover, both groups differ with
regard to the BDI-II classification, which additionally
indicates that medical and psychology students also
differ in terms of the reported severity of depressive
symptoms.

Hence, a substantial number of students in both
groups reported depressive symptoms. These are fig-
ures that call for further attention in future research
and may also have practical consequences when
thinking of supporting students to successfully and

healthy completing their studies. Even higher preva-
lence rates among the psychology students may relate
to a larger number of women that study psychol-
ogy [15]. Taking the higher prevalence of depressive
symptoms in women than in men [5] into account
may partially explain the findings. Even though these
propositions also apply to the present study, the differ-
ence in the prevalence of depressive symptoms cannot
be completely explained by the gender difference as
the group difference remains even after adjusting for
gender.

Although the correlations between competition
among students, the pressure to perform, uncertain
future prospects and the BDI-II total score fail to
reach significance due to the small sample size among
psychology students, we would like to emphasize
their absolute frequencies and the need for further
studies that this implies.

Psychology students more often than medical stu-
dents report competition among themselves. Given
the fact that there are more bachelor graduates in
psychology than consecutive postgraduate programs
in Germany [15], elevated competition among psy-
chology students is not surprising. Previous studies,
in addition, showed a link between a competition-
oriented social environment and depression [16].

Supplemental to the increased competition, more
than two-thirds of psychology students included in
this study find the pressure to perform trying. The
pressure to perform can accordingly be interpreted as
a logical consequence of the shortage of master pro-
grams and the resulting pressure to achieve grades
and is also linked to symptoms related to depres-
sion [23]. Less than 50% of the medical students
reportedly experience pressure to perform and even
fewer (<8%) experience competition, which implies
a less competitive environment among medical
students. Finally, these findings indicate that espe-
cially the combination of a competitive environment
and pressure to perform facilitates the develop-
ment of depressive symptoms among psychology
students.

Additionally, uncertain prospects are not an issue
for medical students but are for almost one third of the
psychology students surveyed. Uncertain prospects
that include worries about the future are not only
regarded as a symptom of depression [41] but also
associated with the development of depressive symp-
toms [23]. Therefore, we assume that uncertain
prospects represent a risk factor for the development
of depressive symptoms especially for psychology
students, even though we cannot determine whether
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uncertain prospects predominate as a symptom or as
a cause of depression.

Summing up and putting back differences in gen-
der distribution, medical and psychology students
primarily differ in the prevalence of risk factors
related to the university context. The question, if these
and other potential differences can causally explain
the difference in the BDI-II total scores needs to be
tested in future research.

Discussion of potential risk factors

Except for the risk factor neuroticism, which was
assessed with the relevant subscale of the NEO-
FFI, the potential risk factors were surveyed with a
standardized questionnaire. The results support the
hypothesis of a positive correlation between risk fac-
tors and the BDI-II total score for all risk factors
related to the university context and for five of the
eight general risk factors. Three risk factors (low
socioeconomic status, loss of parent, alcohol con-
sumption) show no association with the BDI-II total
score.

The risk factor neuroticism shows the numerically
highest correlation with the BDI-II total score and
explains 25% of the variance in BDI-II total scores
among psychology students and 36% of the variance
among medical students. Thus, while neuroticism is
an important predictor of depression in both groups, it
can be concluded that different mechanisms of action
contribute to the development of depressive symp-
toms. Possibly, among medical students, those who
score high in neuroticism are the most vulnerable to
depression. People with a high score on neuroticism
are regarded as being emotionally unstable and more
prone to mental disorders than people with a lower
expression of this personality trait [19, 20]. However,
it is necessary to indicate again that this explana-
tory approach may be overestimated by cognitive bias
because it is yet unclear how depressive states affect
the self-assessment of neuroticism as a trait [42, 43].

The risk factor drug abuse holds the second
strongest association to the BDI-II total score, mean-
ing that students who consume drugs more often
suffer from symptoms related to depression. This
result is in accord with previous research as the link
between drug abuse and the development of depres-
sive symptoms is presented in prior studies [21] and,
for example, has been reported for cannabis con-
sumption [44]. However, when looking at the groups
separately, it is noticeable that, despite almost equal
percentages, this applies only to the group of medical

students. It would therefore be helpful for future
investigations to examine the types of drugs con-
sumed in order to better understand the difference
between the groups.

Unsurprisingly, students with financial worries had
a higher BDI-II total score than students for whom
this risk factor did not apply. Thus, our outcome is
in line with results from Aselton [23], who surveyed
students in North America, and supports the finding
that financial worries can potentially increase stu-
dents’ depressiveness. When differentiating between
the groups, it is apparent that financial worries
are primarily associated with depressive symptoms
among medical students. The percentage of financial
worries, however, is similar in both groups, suggest-
ing that psychology students are less affected by
their financial worries. With regard to the risk fac-
tors female gender and positive family history, this
study yields findings in the expected direction; the
prevalence of depressive symptoms is higher among
women than among men, and students whose parents,
siblings or grandparents suffer from any mental disor-
der reportedly suffer from more symptoms related to
depression than students whose family is not affected
by mental disorders. However, this correlation can
only be interpreted as small [45] and is robustly lower
than correlations reported by McGuffin et al. [46] and
Lieb et al. [18], which may relate to the fact that the
present study records mental disorders in general and
not depression specifically. No significant correlation
could be found between the socioeconomic status of
the students’ parents and depressiveness or between
the loss of parent and depressiveness. Therefore, we
could not identify these factors as potential risk fac-
tors in the present study. Only a very few students
of the present sample reportedly come from a family
with low socioeconomic status, so that by the majority
this potential risk factor does not affect the students
surveyed.

Looking at potential risk factors related to the uni-
versity context, each of the examined factors indicates
a positive correlation with the BDI-II total score.
Aside from those mentioned, excessive demands and
shortage of time need to be highlighted. Both factors
are predominant in the group of medical students;
more than 50% of the medical students reportedly
suffer from a shortage of time and one-third report
excessive demands. Different from the psychology
course, medical students must take a test either before
or after most of the seminars, sometimes several
times per week. Furthermore, medical students need
to study more than 40 hours per week [47], which
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is above average and may represent an extra burden.
Hence, shortage of time and excessive demands espe-
cially among medical students are not surprising and
our findings replicate the results from Jurkat et al.
[10]; the higher the perceived shortage of time and
workload of the students, the worse their depressive
symptoms.

Finally, ten of the risk factors investigated in this
study not only have an individual but also a cumula-
tive effect on the prevalence of depressive symptoms
among medical and psychology students; the more
risk factors students report, the higher their BDI-II
total score. Altogether 33% of the variance of the
BDI-II total score (i.e., of the variation in depressive-
ness among the students), can be explained with the
identified risk factors.

Discussion of potential resilience factors

Five of the eight resilience factors surveyed show
the expected correlation and therefore a potential
buffering effect against the development of symptoms
related to depression. Moreover, students’ depres-
siveness decreases with an increasing number of
resilience factors. More than 24% of the variance in
the BDI-II total scores can be explained with the fol-
lowing resilience factors: emotional support, study
satisfaction, healthy diet, sport and time for social
contacts. Emotional support indicates the strongest
association with the BDI-II total score in the present
study; the more emotional support students experi-
ence the lower their depressive symptoms. Therefore,
findings from Dyrbye et al. [7], indicating a posi-
tive relationship between support from family, friends
or lecturer and resilience are also replicated within
the present sample. Looking at the two groups sep-
arately, notable, only the latter potential resilience
factor is significantly associated with the depressive-
ness of psychology students. Other factors (healthy
diet, exercise, and study satisfaction) show similar
correlation coefficients that, however, fail to reach
statistical significance due to a smaller sample size.

Possible practical implications

These findings lead to various possible starting
points for supporting students in their studies and
counteracting the development of depressive symp-
toms. First of all, the results of the BDI-II emphasize
the importance of psychosocial counseling services
at universities. Here, we feel it is particularly impor-
tant to make the existing services more visible and

accessible to students. Moreover, we see our results
as a good starting point for the development of
concrete interventions for students to help them
cope with study-related stressors and organizational
issues (e.g., planning their courses; help with mak-
ing deadlines for administrative issues; etc.). Drug
consumption showed the second-highest correlation
with the BDI-II total score. Consequently, a further
implication could be to educate students to a greater
extent about the consequences which drugs can cause
on mental health and therefore promote the use of
evidence-based prevention programs.

Limitations and future research

All in all, the present investigation highlights
the mental stress among medical students, indicates
an even higher prevalence of depressive symptoms
among psychology students, and points out a poten-
tial link between several risk and resilience factors
and depressive symptoms. The correlations between
risk or resilience factors and results of the BDI-II
total score, however, do not allow us to draw any
conclusions about causality. Furthermore, the ability
to generalize the results is limited, since the present
sample is drawn from one single German university.
Nevertheless, it is plausible to assume that studies in
medicine and psychology are comparable between
different cities in Germany and that students, by
the majority, are exposed to the same risk factors.
Therefore, we suppose that similar results can also
be expected at other universities. Regardless, further
research at more universities is needed to enhance the
meaningfulness of the results. Further research is also
essential with regard to risk and resilience factors.
The present study only takes up a selection of poten-
tial factors, which may cause depressive symptoms
or have a protective effect against depression. Future
research, investigating additional risk and resilience
factors, can potentially support a deeper understand-
ing of the development of depressive symptoms
among medical and psychology students. At this
point, we would like to mention the use of posi-
tive cognitive strategies (e.g., positive reappraisal)
as another potential resilience factor. Due to lim-
ited resources, we could not address this factor in
the present study, but we see its relevance also for
potential interventions. The effectiveness of cogni-
tive strategies as a resilience factor has already been
demonstrated in previous studies [48, 49]. In the
future, it will, therefore, be of vital importance to
address to what extent students are equipped with
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effective cognitive coping strategies or whether inter-
ventions in the university setting can be helpful in this
respect.

Moreover, the present cross-sectional research
design does not imply information about the intrain-
dividual development of depressive symptoms in the
course of studies. Further research questions arise
at this point: How does the prevalence of symptoms
related to depression vary between the first and the
last semester, and how do bachelor students differ
from postgraduate students? Regarding a comparison
between bachelor and master psychology students, it
seems reasonable to suppose that graduate students
experience less pressure to perform and competi-
tion among students, as they do not have to worry
about getting into the master program at this point.
In this context, we would like to make a reference to
the new law reform regarding education in psycho-
logical psychotherapy in Germany which becomes
effective in September of 2020. This reform provides
for the establishment of a course of study exclu-
sively for psychotherapy next to the existing studies
of psychology?.

Consequently, the reform may alleviate the current
shortage of master degree programs and therefore
ease the tense situation regarding the competition
among students. However, currently open questions
and debates about the financing of the new programs
may be perceived as additional strain to psychology
students though.

In addition, the extent to which the problems
described can be transferred to other countries needs
to be discussed. As a result of the Bologna reform,
there has been an international standardization of
study programs, which is why we assume that the
above-mentioned difficulties, particularly with regard
to university risk factors, are also of cross-border rel-
evance. One difference, however, is the postgraduate
training to become a psychological psychotherapist,
which is not necessary in non-German speaking
countries. The extent to which this additional train-
ing has an impact on the mental health of students
will have to be investigated in future studies and the
effects of the new reform will have to be shown.

Above all, it is crucial to point out that ques-
tionnaires used in the present survey are based on
self-assessment and therefore may be biased (e.g.,
socially desirable responding). Diagnostic methods
conducted by clinicians are imperative for diagnosis

2 Pending open questions of financing issues for the Psychol-
ogy Departments.

of depression, whereas self-report instruments such
as the BDI-II can only give an indication about the
prevalence or severity of the symptoms. There is sci-
entific discourse about the accuracy of self-report
instruments: while some argue that these instruments
tend to overestimate the prevalence of depres-
sion [50], others discuss the opposite [51]. Hunt's,
Auriemma and Cashaw’s investigations reveal a pos-
sible underestimation of depression by using the
BDI-II, even indicating an underestimated prevalence
of depressive symptoms [51]. While remaining criti-
cal towards self-report instruments, we would like to
point out not only the high concordance between clin-
ical diagnosis of depression and results of the BDI-II,
but also its ability to distinguish between different
levels of severity as well as its sensitivity to change
[52]. To sum up, the BDI-II has not been developed
to diagnose depression, but it is reliable to assess the
prevalence of symptoms related to depression.

Whisman and Richardson investigated a norming
sample consisting of students of various disciplines
and found an average BDI-II total score which is only
slightly different from that of the present study [53].
Finally, we want to pose the question, how students of
other courses are affected by an increased prevalence
of symptoms related to depression.
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