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Depressive symptoms in dentistry 
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and resilience factors

Introduction: Depression is a leading cause of illness-related disability world-
wide. An initial peak of illness is recorded in the young adult years. Among 
epidemiologic studies of young people, studies of students are primarily avail-
able. The mental health of dental students has received little research atten-
tion. Many students subjectively report mental health complaints, while 
studies on this topic are scarce nationally and internationally. This study in-
vestigates the mental health of dental students at a medium-sized German 
university.

Methods: A sample of n = 153 dental students completed the Beck Depression 
Inventory-II to assess depressive symptoms, the NEO Five-Factor Inventory to 
assess the personality trait neuroticism, and a self-description and study ques-
tionnaire that included 8 risk factors, 5 study-related stress factors, and 8 resil-
ience factors described in literature.

Results: 41,8  % of the students showed mild (18,3  %), moderate (17,0  %), or 
severe (6,5  %) depressive symptoms. 5 potential risk factors, 4 potential stress 
factors and 5 potential resilience factors were identified, which also revealed a 
cumulative effect: The more risk and stress factors the students indicated, the 
more depressive symptoms they showed. The opposite was true for the resil-
ience factors.

Discussion: The prevalence of depressive symptoms in dental students ex-
ceeds that of both the general population and previous national and inter-
national studies of depressive symptoms in students. Neuroticism and the use 
of drugs and medications are potential risk factors, and excessive demands 
and pressure to perform are study-related stress factors. Emotional support and 
satisfaction with studies have a protective effect against depressive symptoms.

Conclusion: The results are of great significance not only because of the cur-
rent psychological strain on dental students but also regarding their role in 
the health care system. Students should be informed and sensitized regarding 
this issue. Specific education on depression is useful to destigmatize the issue 
and raise awareness of the condition. University programs can also contribute 
to an early recognition and prevention of depressive symptoms to protect the 
mental health of potential future dentists.
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1 Introduction
According to the Global Burden of 
Disease Study of the WHO, depress-
ion is one of the main causes of dis-
ease-related disability worldwide [45], 
has an alarmingly high share of the 
global burden of disease and ranks 
eleventh among the causes of disabil-
ity-adjusted life years (DALYs) [38]. 
Mental disorders account for 22.7 % 
of DALYs worldwide, while caries, 
periodontitis and edentulism account 
for only 6.1 % [45]. The point preva-
lence for depression in the German 
general population is 8.1 % (women: 
10.2 %, men: 6.1 %) [10]. Lifetime 
prevalence is reported to be 19 %, 
and women are affected twice as 
often as men (25 %, 12 %) [46].

A first peak of the disease is rec-
orded in the young adult years. For 
both sexes, the prevalence of relevant 
depressive symptoms of disturbance 
value is highest among 18- to 
29-year-olds (women: 11.8 %, men: 
8.0 %); it decreases with increasing 
age [10].

Among epidemiologic studies of 
young people, studies for students are 
most available. In 2016, Rotenstein 
and colleagues reported a prevalence 
of depressive symptoms of 27.2 % in 
a meta-analysis of 183 papers and 
n = 122,356 medical students from 
43 countries [40]. An ongoing study 
(Pukas et al., in preparation) investi-
gated the psychological distress of 
medical students at a medium-sized 
German university. Of the students 
surveyed, 19 % had a BDI-II sum 
score indicative of mild, moderate, or 
severe symptomatology. Two other 
papers from this group by Kindt et al. 
[32] and Rabkow et al. [39] show a 
point prevalence of 28 % and 33.4 %, 
respectively, for undergraduate stu-
dents in psychology and law, respect-
ively, indicating at least mild depress-
ive symptomatology.

Certain risk factors have been 
confirmed for the multifactorial gen-
esis of depressive disorders. A distinc-
tion is made between biological and 
psychosocial factors.

Biological factors include genetic 
predisposition [34], female gender 
[10], and neurobiological and hor-
monal changes [3, 9]. Psychosocial 
factors include low socioeconomic 
status [11], growing up in the former 

East Germany [43], critical life events 
[31], financial worries [1], use of alco-
hol, drugs, or medication to calm 
down or enhance performance [6, 25, 
33], and the personality trait neuroti-
cism [15, 36].

Factors explicitly associated with 
students are exam and performance 
pressure [1], competitive behavior 
among students [19], experience of 
being overwhelmed, a subjectively 
perceived heavy workload and time 
pressure [29, 37], and loneliness 
[12, 39].

While the mental health of medi-
cal students is increasingly becoming 
the focus of public attention, both 
internationally and nationally, the 
mental health of dental students has 
received little attention to date. How-
ever, there is little difference in the 
risk- and study-related stressors of the 
two courses, suggesting similar symp-
tomatology.

A national study from Giessen 
with n = 101 dental students com-
pared to n = 237 medical students 
concluded that one in five dental stu-
dents showed mild to moderate de-
pressiveness according to BDI-II. 
Medical students were more satisfied 
with their studies than dental stu-
dents despite heavier workloads [28].

In addition to the pressure of suf-
fering during studies, the con-
sequences for the later profession 
must also be taken into account. 
Physicians suffering from depressive 
symptoms have been shown to com-
mit more professional errors than 
non-depressed colleagues [17, 18]. 
Negative effects can also be sus-
pected in dentists. Höfel [24] and 
Heinze [22] emphasize the com-
paratively greater risk among den-
tists of suffering from mental and 
psychosomatic illnesses than among 
medical colleagues. Dentists are ex-
posed to high time and organi -
zational pressure due to bureaucratic 
requirements of health insurance 
companies and quality manage-
ment. In contrast to other medical 
professions, dentists are often con-
fronted with very anxious patients 
whose psychological problems be-
come particularly apparent in stress-
ful situations. In addition, precise 
treatment in the very small area of 
the oral cavity under unhealthy pos-

ture and close patient contact is very 
strenuous [22, 24].

Finally, there are only insufficient 
empirical findings on the burden of 
depressive symptoms and relevant 
risk factors for dental students in Ger-
many.

The aim of the present study is to 
assess the prevalence of depressive 
symptoms among students and to 
identify risk and resilience factors as-
sociated with depressive symptoms.

2 Materials and methods

2.1 Sample
The data of the present study was col-
lected in the summer semester 2019 
from April to May at the Martin 
Luther University Halle-Wittenberg. 
Of n = 188 enrolled dental students 
in all semesters, n = 153 (81.4 %) par-
ticipated in the survey. The sample 
included n = 33 (21.6 %) second sem-
ester students, n = 23 (15 %) fourth 
semester students, n = 37 (24.2 %) 
sixth semester students, n = 30 (19.6) 
eighth semester students, and n = 30 
(19.6 %) tenth semester students. The 
mean age of the students was 
23.7 years (range: 18 to 38 years). 
Among the subjects, n = 96 (62.7 %) 
were female and 57 (37.3 %) were 
male students.

2.2 Study design
The depressiveness of dental students 
was quantitatively assessed in the 
form of a cross-sectional analysis. 
Risk, stress, and resilience factors 
were additionally surveyed. Self-re-
port questionnaires were used for the 
survey. These were taken from a 
study on depressive symptoms in 
medical and law students, respect-
ively [39], and were adapted only 
with regard to some formulations 
(e.g., “dental studies” instead of 
“medical studies”). The responsible 
ethics committee voted positively for 
the study (Vote No. 2017-138, 
Amendment 03/ 19).

Students were informed about the 
aim of the study, the voluntary and 
anonymous nature of participation, 
and the possibility to withdraw from 
the survey at any time. Data were 
kept confidential at all times during 
the study in accordance with the 
Data Protection Act.
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2.3 Measuring instruments
The self-description and study ques-
tionnaire included 68 questions on 
sociodemographic variables and pos -
sible risk, stress, and resilience factors 
related to depression. The first part of 
the questionnaire contained ques-
tions on self-description, and the sec-
ond part contained questions on 
study. A total of 13 risk factors, in-
cluding 5 study-related stress factors 
and 8 resilience factors, were re -
corded using this questionnaire, 
which are shown in Table 1 and de-
scribed in more detail below.

Risk factors
The risk factor familial burden of 
mental illness is present if a first- or 
second-degree family member (sib-
ling, parent, or grandparent) is or 
was undergoing treatment for a men-
tal illness, excluding dementia. Fe-
male gender is assumed to be a risk 
factor if the “biological sex” item is 
answered “female.” If students grew 
up in one of the 5 eastern states of 
Germany, the risk factor of growing 
up in the new states is present. Low 
economic status is assumed if at least 
one of the following response alter-
natives applies to both the father 
and the mother of the family of ori-

gin: “no school qualification”, 
“lower secondary school” or “un-
skilled professional activity”. The 
risk factor loss of a parent in child-
hood is present if participants indi-
cate having lost mother or father 
through death or separation. Finan-
cial stress is assumed if students have 
“sometimes too little” or “often too 
little” financial resources or if partici-
pants indicate that they are “usually 
under a lot of financial pressure.” 
The risk factors of alcohol consump-
tion or use of drugs and medications 
are present if students consume 8 
(male) or 6 (female) drinks per occa-
sion more than once a month or if 
they use drugs or medications to 
calm down or enhance performance. 
The risk factor neuroticism is as-
sessed using a separate questionnaire 
and explained in the corresponding 
section.

Stress factors
Daily stresses during studies are sur-
veyed with the question “Are there 
things that make it difficult for you 
to be happy with your study deci-
sion?” Competition among students, 
time constraints, pressure to perform, 
excessive demands and loneliness are 
considered as stress factors.

Resilience factors
If students answer “Yes” to the item 
“Do you use specific techniques for 
relaxation (e.g. yoga, PMR […   ]), it is 
assumed that the resilience factor is 
present. Satisfaction with the studies 
is assumed to be present in the case 
of a positive response to the ques-
tions “Do you enjoy your studies?”, 
“From today’s perspective, would you 
decide to study dentistry again?” and 
“Overall, how satisfied are you with 
your studies?”. The importance of re-
ligion counts as a resilience factor if 
students rate it as “extremely import-
ant” or “moderately important. The 
resilience factor healthy nutrition is 
present if the items “Do you eat regu-
lar meals?” and “Do you pay atten-
tion to healthy nutrition?” are 
answered positively. When answering 
the questions “How many hours per 
week do you actively exercise?” with 
“more than two hours per week” and 
“How many hours per week do you 
actively play music?” with “more 
than one hour per week,” these same 
resilience factors are considered.

Sufficient emotional support and 
social contacts are taken as given 
when answering the items with 
“enough” or “more than enough”.

The Beck Depression Inventory-II 
(BDI-II [5]) was used to assess depress-
ive symptoms. The BDI-II is an estab-
lished self-report instrument that 
measures the severity of depressive 
symptoms within the last 2 weeks. 
Although the BDI-II is not suitable 
for diagnosing depressive disorder, it 
is used in both clinical and healthy 
subjects and has reliable classification 
criteria [23]. Symptoms of depression 
are recorded based on 21 items. Each 
item is answered using a 4-point Li-
kert scale, and the item values are 
added to a sum score (0–63 points). 
The psychometric parameters of the 
BDI-II are reliable in both clinical and 
non-clinical samples and show good 
objectivity, reliability and valid-
ity [23].

The NEO Five-Factor Inventory 
(NEO-FFI) is also a self-report instru-
ment [8]. It is used to assess personal-
ity traits according to Costa and 
McCrae [15]. In the past, a relation-
ship between the factor neuroticism 
and depression has been confirmed 
[36], which is why only the subscale 

Risk factors

Family history of mental illness 

Growing up in NBL

low socioeconomic status of 
family of origin

Separation of parents/loss of 
parent in childhood

Financial burden 

Alcohol abuse 

Drug/medication abuse

Neuroticism

Table 1 Presentation of risk, stress and resilience factors extracted from the literature 
with reference to depressiveness

Stress factors

Experienced competi-
tion between students 

Perceived increased 
time pressure

Experience of being 
overwhelmed

Pressure to perform

Loneliness

Resilience factors

Use of relaxation 
 techniques

Satisfaction with 
studies

Significance of religion

Healthy diet

Actively making music

Actively participating 
in sports

Experienced emo-
tional support

Sufficient social 
 contacts
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neuroticism from the current edition 
of the NEO-FFI is used in this ques-
tionnaire. Neuroticism describes the 
tendency to emotional lability, high 
stress sensitivity, anxiety and sadness, 
irritability, anger, rage, and easy vul-
nerability [20]. Correlations of neur-
oticism and depression are generally 
described as high [30, 36]. For its 
part, neuroticism has a strong genetic 
component, which in turn is associ-
ated with alterations in cortisol re-
lease, attentional and learning pro-
cesses, and consequently has a strong 
correlation with the genetics of de-
pressive disorders [44]. The subscale 
consists of 12 items, each of which is 
answered using 5-point Likert scales. 
The responses in the items are 
summed (after reversing the polarity 
of individual items) to give a total 
score, and the total score is divided 
by the item number. This results in a 
mean value, which can be between 0 
and 4. The higher the mean, the 
stronger the expression of the per-
sonality trait neuroticism; a score 
above 2.54 represents one standard 
deviation above the age-related popu-
lation mean. The risk factor neuroti-
cism was assumed to be present in 
the present study if the individual 
score was above this cut-off.

2.4 Evaluation
The collected data was analyzed 
using the statistical software “Statisti-
cal Package for Social Sciences” (SPSS 
25.0). The sociodemographic descrip-
tion of the total sample as well as the 
determination of the prevalence of 
depressive symptoms and the de-
scription of the total sample with re-
gard to the BDI-II sum score were car-
ried out using descriptive statistics 
and the determination of absolute 
and relative frequencies. The frequen-
cy of occurrence of each risk, stress, 
and resilience factor was also de-
scribed using descriptive statistics 
and the determination of relative fre-
quencies. Due to violated normal dis-
tribution assumptions in the BDI-II 
sum score (Kolmogorov goodness-of-
fit test: Z = 0.127; p < 0.001), associ-
ations between it and the recorded 
risk and resilience factors were deter-
mined using Spearman rank cor-
relation. Due to the calculation of 
multiple correlations in each case, 

the critical -error level in each vari-
able group was Bonferroni-corrected. 
Finally, to account for the intercor-
relation of the included variables and 
to correct for multicollinearity, a 
multivariate linear regression model 
(stepwise with pin = 0.05 and pout = 
0.10) was calculated to predict the 
BDI-II sum score including all uni-
variate significantly correlating vari-
ables.

3 Results

3.1 Results of the BDI II sum 
score

Including all students surveyed 
(n = 153), the mean BDI-II sum score 
was M = 13.2 points (SD = 8.80). 
Norm scores of university students 
are reported by Beck and colleagues 
[5] and given as M = 12.6, SD = 9.9. 
Compared to this sample, no deviant 
scores are found in the collective 
studied here (t = 0.801; p = 0.424). 
However, when compared to stu-
dents in other fields of study studied 
at the same university, deviations are 
found. Kindt et al. [32] reported 
M = 9.95 (SD = 7.34) for n = 109 stu-
dents in an undergraduate psychol-
ogy program and M = 8.84 
(SD = 7.12) points in the BDI-II for 
n = 564 students in preclinical 
human medicine. Rabkow et al. [39] 
studied n = 306 law students and 
found a mean BDI-II score of 11.9 
(SD = 8.45) points. In the present 
study, scores deviating from this were 
found in comparison to psychology 
students (t = 4.53; p < 0.001) and to 

human medicine students (t = 6.01; 
p < 0.001), but not to law students 
(t = 1.79; p = 0.076).

An elevated BDI-II sum score was 
recorded in n = 64 of 153 students 
(41.8 %) (≥14 p.), and a scale score in-
dicative of major depression (≥ 29 
points) was found in 10 (6.5 %) den-
tal students [5].

Women and men do not differ 
significantly in the extent of depress-
ive symptoms (t = 0.771; p = 0.441). 
However, a significant difference in 
symptom burden is found between 
included semesters (F[df = 4] = 5.58; 
p < 0.001; see Table 2). Post hoc indi-
vidual comparisons show that this 
global difference is due to increased 
scores in the 10th FS. Students in this 
group differ significantly from all 
other semester groups in post hoc 
analyses (all p < 0.04).

The BDI II items with the most 
frequent elevated scores in the pres-
ent sample were change in sleep be-
havior, fatigue, loss of energy, self-
criticism, lack of concentration, and 
irritability. The items worthlessness, 
feelings of punishment, and suicidal 
ideation had the lowest scores. The 
question about suicidality was 
answered affirmatively by 19 (12.4 %) 
students, but only the phrase “I have 
suicidal thoughts, but I would not 
carry them out.” (item value = 1) was 
used.

3.2 BDI-II sum score in relation 
to risk factors

Table 3 shows the bivariate cor-
relations between BDI-II sum score 

BDI-II-total score

Semester of study

2 (n = 33)

4 (n = 23)

6 (n = 37)

8 (n = 30)

10 (n = 30)

Total (n = 153)

Table 2 BDI-II total scores in semester levels

M

10.2

11.3

13.2

11.8

19.2

13.2

SD

8.1

7.5

8.3

8.2

9.2

8.8

MD

8

10

12

8.5

17.5

11

Range

0–30

0–30

1–28

1–32

5–34

0–34
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and the risk factors as well as the 
relative frequencies (prevalence) of 
the students’ risk factors.

Significant correlations emerged 
between the BDI-II sum score and the 
risk factors neuroticism and use of 
drugs and medications. Loss of a par-
ent in childhood, financial worries, 
and family history of mental illness 
showed small tendential correlations, 
but these did not reach statistical sig-
nificance after Bonferroni correction. 
The characteristics of female gender, 
growing up in the new German 
states, low socioeconomic status, and 

alcohol consumption did not prove 
to be significantly associated with de-
pressiveness in the sample studied.

The individual sum of all risk fac-
tors correlates significantly with the 
BDI-II sum score (r = 0.39; p < 0.001) 
(see Figure 1).

A stepwise linear regression 
model including all significantly 
correlating variables clarifies a total 
of 59 % of the variance in the indi-
vidual BDI-II sum score; neuroti-
cism (R² = 0.57) and drug use re-
main as significant predictors in the 
model. The variance inflation factor 

(VIF) of the included predictors was 
1.03; collinearity is therefore negli-
gible.

3.3 BDI-II sum score in the 
context of stress factors

Table 4 shows the bivariate cor-
relations between each study-related 
stress factor and the BDI-II sum score 
and the frequency of the stress fac-
tors.

Significant correlations emerged 
between the BDI-II sum score and the 
following 4 stress factors: Overwork, 
Pressure to Perform, Loneliness, and 
Time Pressure.

Concordant to the risk factors, 
the sum of study-related stress factors 
also correlated significantly with the 
BDI-II sum score (r = 0.41, p < 0.001). 
Accordingly, the more stress factors 
students report, the higher the BDI-II 
sum score. The relationship is illus-
trated in Figure 2 by boxplots show-
ing the distribution of the BDI-II sum 
score for the respective number of 
stress factors present.

In a joint stepwise linear regres-
sion model, excessive demands and 
pressure to perform jointly clear up 
13 % of the variance in the individual 
BDI-II sum score (VIF = 1.08).

3.4 BDI-II sum score in the con-
text of resilience factors

Table 5 shows the bivariate cor-
relations between the individual resil-
ience factors and the BDI-II sum 
score and the respective prevalence of 
the resilience factors.

Significant correlations were 
found between the BDI-II sum score 
and the following 5 resilience factors: 
sufficient emotional support, satisfac-
tion with studies, sports, social con-
tacts, and healthy diet. The factors 
use of relaxation techniques, import-
ance of religion, and active music 
making were not found to be signifi-
cantly associated with depressiveness 
in the sample studied

The sum of resilience factors cor-
related significantly negatively with 
the BDI-II sum score (r = –0.50; 
p < 0.001, see Figure 3).

A stepwise linear regression 
model explains 37 % of the variance 
of the individual BDI-II sum score. 
The largest proportion of explained 
variance comes from emotional sup-

Figure 1 Distribution of BDI-II sum score for individual sums of present risk factors 
using boxplots (mean, interquartile range, and range)

Risk factor

(1) family burden with mental illness

(2) grew up in NBL

(3) low socioeconomic status

(4) loss of parent

(5) financial burden9

(6) alcohol use

(7) drugs/medication

(8) neuroticism (> M + 1 SD)a

Table 3 Bivariate correlations (Spearman rank correlation) between risk factors and 
BDI-II sum score, prevalences of risk factors within student group
r = Pearson correlation coefficient, total sample n = 153,   

BDI-II = Beck Depression  Inventory-II, NBL = new federal states.

a Neuroticism as a scale score correlates to r = 0.737*** with the BDI-II sum score.

* pcrit < 0,006 (Bonferroni-correction)

BDI-II- toal scores
r

0.17

0.07 n.s.

0.11 n.s.

0,19

0,18

–0,04

0,31*

0,58*

prevalence  
(%)

36.4

74.0

2.7

13,2

26,7

23,3

11,3

22,9
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port (R² = 0.23), followed by satisfac-
tion with studies (additional 
R² = 0.10) and sports (additional 
R² = 0.04, all VIF < 1.1).

A final model including the sig-
nificant predictors of the individual 
variable groups yields a joint variance 
explanation of R² = 0.66 (all VIF = 1). 
The most significant predictors of de-
pressive symptoms in the model are 
neuroticism, emotional support, 
sports, satisfaction with studies, 
pressure to perform, and excessive 
demands.

4 Discussion
Depressive symptoms are common in 
the general population [10]. This 
study investigated the previously 
poorly studied mental health situ-
ation of dental students in their indi-

vidual semesters. Risk factors, stress 
factors, and resilience factors associ-
ated with depressive symptoms were 
also collected. Consequently, the aim 
of the study was to assess the preva-
lence of depressive symptoms in den-
tal students and to clarify the in-
fluence of risk and resilience factors 
on students’ mental health. Last but 
not least, this should contribute to 
the development of preventive 
measures against mental overload for 
future dentists.

4.1 Discussion of the results of 
the BDI-II

The average BDI-II sum score only 
minimally exceeds the norm values 
of university students reported by 
Beck et al. [4], but it shows to be ele -
vated in comparison to the scores of 

psychology and human medicine 
students in the preclinical section 
collected by Kindt et al. [32] and Rab-
kow et al. [39], as well as to the scores 
for law students determined by Rab-
kow et al.

The prevalence of at least mild 
depressive symptoms is 41.8 %, 
which is higher than that of 18- to 
29-year-olds from the general popu-
lation (women: 11.8 %, men: 8.0 %) 
[10]. Furthermore, the prevalence ex-
ceeds the findings of Rotenstein et al. 
(27.2 %), Jurkat et al. (20 %), Pukas et 
al. (19 %), Kindt et al. (28 %), and 
Rabkow et al. (33.4 %) [28, 32, 39, 
40], thus underscoring the greater 
average burden of dental students.

However, the survey contains 
only data that emerges from the stu-
dents’ self-assessment. These self-re-
ported depressive symptoms cannot 
be equated with a sound clinical di-
agnosis made by professional staff.

Nevertheless, the BDI-II is the 
gold standard for assessing the sever-
ity of depressive symptoms. The psy-
chometric scores are reliable in both 
clinical and nonclinical samples and 
have good objectivity, reliability, and 
validity [23].

4.2 Discussion of results on 
risk factors, stress factors, 
and resilience factors

Risk- and study-related stress factors 
were assessed using self-description 
questionnaires. Neuroticism, use of 
drugs and medication, loss of a par-
ent in childhood, financial worries, 
and family history correlate signifi-
cantly. Of the study-related stress fac-
tors, overwork, pressure to perform, 
loneliness, and time pressure cor-
relate significantly with depressive-
ness. The BDI-II sum score is higher 
the more risk or stress factors the stu-
dents have.

Risk factors
The risk factor neuroticism shows the 
greatest correlation with the BDI-II 
sum score. On the one hand, emo-
tionally unstable individuals are at 
increased risk for depressive symp-
toms [36], on the other hand, de-
pressive states influence the self-as-
sessment of the trait neuroticism 
[21]. The second strongest correlation 
is found for the risk factor use of 

Figure 2 Distribution of BDI-II sum score for individual sums of present risk factors 
using boxplots (mean, interquartile range, and range)

Stress factor

(1) Competition among students

(2)  Time pressure

(3)  Excessive demands

(4)  Pressure to perform

(5)  Loneliness

Table 4 Bivariate correlations (Spearman rank correlation) between stress factors and 
BDI-II sum score, prevalences of stress factors within student groups
Notes: r = Spearman rank correlation coefficient, total sample n = 153, BDI-II = Beck Depression Inventory-II

* p < 0,01 (Bonferroni-correction)

BDI-II-total score
r

0.13 

0.16

0.34*

0.28*

0.20*

Prevalence 
( %)

7.8

66.0

34.6

64.7

13.7
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drugs and medications with a high 
BDI-II sum score, as also found in 
other works [25, 33]. A positive corre-
lation between the prevalence of de-
pressive episodes and the loss of a 
parent was postulated by Kendler [31] 
and can only be confirmed to a lim -
ited extent in the present study. After 
correction for the critical alpha error 
level due to multiple comparisons, 
this feature fails to reach statistical 
significance. However, follow-up 
studies with larger samples should 
continue to investigate this feature. 
Depressiveness represents a multifac-
torial phenomenon. Variables with 

smaller effects should therefore not 
be neglected, as they certainly con-
tribute additively to the individual 
experience of stress.

Similarly, findings on financial 
strain and a positive family history of 
mental illness showed small effects in 
the present study, but failed to reach 
statistical significance, but have been 
discussed as relevant determinants of 
depressiveness in other studies [1, 34] 
No significant association was found 
between alcohol consumption and 
depressive symptoms in students in 
the present study. This result is not in 
line with the study of Boden and Fer-

gusson, but is similar to the data of 
Collin et al [6, 14].

Contrary to the results of Seliger 
and Brähler, students who grew up in 
the new states of Germany do not 
have a higher prevalence for depress-
ive symptoms than fellow students 
who grew up in the old states [43]. 
However, this is not very surprising 
in the cohort studied here, as the ma-
jority of students (74 %) come from 
the new federal states and thus live 
close to home, which presumably has 
a positive effect on mental health. 
Also, no significant relationship was 
found between gender and depres -
siveness in the present study. This re-
sult in a sample of dental students is 
thus not consistent with the data 
postulated by Busch et al. for the gen-
eral population [10]. Kindt et al. and 
Rabkow et al. also show differences in 
the extent of depressive symptoms 
between women and men. This is all 
the more remarkable as these papers 
are studies at the same university. 
Thus, this risk factor appears to be 
less important in dental students 
than in the general population and 
in other courses of study.

Stress factors
The greatest correlation of study-re-
lated stress factors with the extent of 
depressive symptoms is found for the 
factor overwork. Such a correlation 
was already reported by Misra et al 
[37]. According to our survey, almost 
two-thirds of students suffer from 
pressure to perform. Students affected 
by this factor have a significantly 
higher BDI-II sum score, as also re-
ported by Aselton [1]. Confirmation 
was also found for the relationship 
between loneliness [12] and depres -
siveness. Two thirds of all students re-
ported suffering from time pressure. 
A correlation with depressiveness 
could be confirmed in a previous 
study [28], but presents itself in the 
present study only as a tendential 
correlation.

For the study-related stress factor 
competitive pressure, no significant 
relationship to depressive symptoms 
can be found. Consequently, the re-
sult is not consistent with the studies 
by Gilbert and colleagues and by 
Aselton [1, 19]. Whereas the latter 
studied American college students 

Figure 3 Distribution of BDI-II sum score for individual sums of available resilience fac-
tors using boxplots (mean, interquartile range, and range)

Resilience factor

(1) Use of relaxation techniques

(2) Satisfaction in studies

(3) Importance of religion

(4) healthy nutrition

(5) active music making

(6) sports

(7) emotional support

(8) social contacts

Table 5 Bivariate correlations (Spearman rank correlation) between resilience factors 
and BDI-II sum score, prevalences of resilience factors within student groups
Notes: R = Pearson correlation coefficient, total sample n = 153, BDI-II = Beck Depression Inventory-II

* p < 0,006 (Bonferroni-correction)

BDI-II- toal score
r

–0.02

–0.41*

–0.02

–0.23*

0.02 

–0.27*

–0.44*

–0.25*

Prevalence  
(%)

26.3

74.8

20.7

54.9

21.4

70.0

75.0

34.4
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and British patients diagnosed with 
depression, the sample studied here 
represents people who basically have 
a secure perspective from a profes-
sional point of view. The profession 
of dentist is associated with secure 
job opportunities, a high income and 
great social prestige.

Resilience factors
Three quarters of students report re-
ceiving sufficient emotional support 
from friends and family during their 
studies. The more support students 
experience, the lower their depres -
siveness [16]. Likewise, three quarters 
of students report being satisfied with 
their studies. Dyrbye et al. also 
proved this relationship in their 
study [16]. The third strongest rela-
tionship was found between the resil-
ience factor sport and a low BDI-II 
sum score. Students who engage in 
several hours of active per week have 
a lower prevalence of depressive 
symptoms than fellow students to 
whom this resilience factor does not 
apply, in agreement with Babiss et al. 
and Johnson and Taliaferro [2, 27]. 
Only one-third of students reported 
having sufficient time for social con-
tact. The reason for this could be the 
excessive demands stated by students 
as well as pressure to perform and 
lack of time. According to the results 
of this study, there is a negative cor-
relation between social contacts and 
depressiveness, so time spent with 
friends and families has a positive ef-
fect on students’ mental health [12]. 
More than half of the students re-
ported eating a healthy diet. This re-
lationship was already postulated by 
Schek and confirmed by the results of 
the present study [41].

No relationship was found be-
tween the importance of religion, 
playing a musical instrument, and 
practicing relaxation techniques and 
depressiveness in the present work. In 
this respect, our results do not co-
incide with previous studies [7, 35, 42].

It should be emphasized that it is 
not the factors individually, but the 
combination of several factors that is 
crucial for a high BDI-II sum score. 
The more risk factors and study-re-
lated stressors the study participants 
have, the higher their prevalence for 
depressive symptoms. The reverse is 

true for resilience factors. The more 
the students indicated, the lower 
their BDI-II sum score. Overall, neur-
oticism, emotional support, sports, 
satisfaction with studies, pressure to 
perform, and excessive demands 
proved to be significant predictors of 
depressiveness, largely independent 
of each other.

5 Limitations and outlook
The present study emphasizes the 
high psychological stress of dental 
students and highlights the relation-
ship between selected risk and resil-
ience factors and depressive symp-
toms. Correlations between the fac-
tors surveyed and depressive symp-
toms are evident; however, causal 
conclusions cannot be drawn.

It should be emphasized that the 
sample covers 81.4 % of the students 
in the study program of the univer-
sity under investigation and thus 
promises good generalizability for the 
addressed population. However, stu-
dents with depressive symptoms 
might still be over- or underrepre-
sented in the survey, either because 
they stayed away from the university 
due to increased depressive symp-
toms, refused to participate for per-
sonal reasons, or – in the opposite 
case – the more personally relevant 
the study seemed, the greater their af-
finity to participate.

Furthermore, the present sample 
is limited to a medium-sized German 
university, which is why a generali -
zation of the results for the entirety 
of all dental students is only possible 
to a limited extent. To strengthen the 
validity of the results, future studies 
at other universities are desirable.

It should also be noted that the 
present study does not involve the 
diagnosis of depression by psycho-
therapists or physicians. The ques-
tionnaires used in the survey are only 
self-report instruments, which is why 
the assessment of the severity of de-
pressive symptoms can be falsified. 
Participants might have under-
reported or overreported scores re-
garding depressive symptoms [13, 
26]. Nevertheless, the good conver-
gent validity of the BDI-II should be 
emphasized, as there is high agree-
ment between results of the BDI-II 
and a clinical diagnosis [4].

Because the data in the present 
cross-sectional analysis were collected 
at only one point in time, no con-
clusions can be drawn about the pro-
gression of symptoms among indi-
vidual participants. Further work, for 
example in the form of longitudinal 
studies, is needed to record individ-
ual students’ depressive symptoms 
over a longer period of time, i.e., 
throughout their studies and beyond.

Also limiting is the limited selec-
tion of risk, stress, and resilience fac-
tors without claiming to be exhaus-
tive. To identify additional depressive 
symptom-triggering and protective 
factors, further research on larger 
samples in a more comprehensive re-
gional context is needed in the fu-
ture.

6 Conclusion
The present study provides alarming 
results about the mental health of 
dental students. More than one in 
three students achieved a BDI-II sum 
score indicative of at least mild de-
pression.

Neuroticism and use of drugs and 
medications show the highest associ-
ation with depressive symptoms. 
Overwork, pressure to perform, lone-
liness, and time constraints are stress 
factors that should be minimized in 
everyday study life. Resilience factors 
such as emotional support, satisfac-
tion with their studies and sport, on 
the other hand, have a protective ef-
fect and protect students from de-
pressive symptoms.

The findings are significant not 
only because of the current distress 
experienced by dental students, but 
also in terms of their potential role in 
the health care system. In the past, 
depressive symptoms in male and fe-
male physicians have been associated 
with a qualitative reduction in pa-
tient care. Similar findings can be hy-
pothesized for dentists [17, 18]. Ac-
cordingly, risk-, study-related stress- 
and resilience factors were surveyed 
in order to be able to provide preven-
tion during studies in the future. The 
studies show that the more risk fac-
tors students are exposed to, the 
more depressive symptoms they ex-
hibit.

Students should be informed and 
sensitized with regard to this topic. 
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Education on the subject of depress-
ion makes sense in order to destig-
matize and raise awareness of the dis-
ease. Seminars or lectures on the sub-
ject of coping with stress and dealing 
with risk and stress factors can al-
ready be held in early semesters in 
order to point out help options to 
those affected in the future in the 
sense of primary prevention. Univer-
sity programs can also contribute to 
early detection and secondary pre-
vention of depressive symptoms.

Further risk factors, study-related 
stress factors and resilience factors 
should be identified in order to pro-
vide the best possible prevention and 
support already during studies.

Further studies should investigate 
the development of depressive symp-
toms during studies and beyond, i.e. 
in the everyday working life of den-
tists, in order to determine whether 
depressiveness persists after studies.

7 Acknowledgements
We thank all participants in our 
study.

Conflict of interest
The authors declare that there is no 
conflict of interest as defined by the 
guidelines of the International Com-
mittee of Medical Journal Editors.

References

1. Aselton P: Sources of stress and cop-
ing in American college students who 
have been diagnosed with depression. 
J Child Adolesc Psychiatr Nurs 2012; 25: 
119–123

2. Babiss LA, Gangwisch JE: Sports par-
ticipation as a protective factor against 
depression and suicidal ideation in ado-
lescents as mediated by self-esteem and 
social support. J Dev Behav Pediatr 2009; 
30: 376–384

3. Bale TL: Stress sensitivity and the de-
velopment of affective disorders. Horm 
Behav 2006; 50: 529–533

4. Beck AT, Steer RA, Ball R, Ranieri W: 
Comparison of Beck Depression Inven-
tories -IA and -II in psychiatric out-
patients. J Pers Assess 1996; 67: 588–597

5. Beck AT, Steer RA, Brown GK: BDI-II 
Manual. The Psychological Corporation. 
Harcourt Brace & Company. San Antonio 
TX 1996

6. Boden JM, Fergusson DM: Alcohol 
and depression. Addiction 2011; 106: 
906–914

7. Bonelli R, Dew RE, Koenig HG, Ros-
marin DH, Vasegh S: Religious and spiri-
tual factors in depression: review and in-
tegration of the research. Depress Res 
Treat 2012; 2012: 962860

8. Borkenau P, Ostendorf F: NEO-Fünf-
Faktoren-Inventar nach Costa und 
McCrae. [Fragebogen und Testmanual]. 
Hogrefe, Göttingen 2007

9. Brakemeier E-L, Normann C, 
Berger M: Ätiopathogenese der unipola -
ren Depression. Neurobiologische und 
psychosoziale Faktoren. Bundesgesund-
heitsblatt Gesundheitsforschung Gesund-
heitsschutz 2008; 51: 379–391

10. Busch MA, Maske UE, Ryl L, 
Schlack R, Hapke U: Prävalenz von de-
pressiver Symptomatik und diagnos-
tizierter Depression bei Erwachsenen in 
Deutschland: Ergebnisse der Studie zur 
Gesundheit Erwachsener in Deutschland 
(DEGS1). Bundesgesundheitsblatt Ge-
sundheitsforschung Gesundheitsschutz 
2013; 56: 733–739

11. Busch M, Hapke U, Mensink GBM: 
Psychische Gesundheit und gesunde Le-
bensweise. Gesundheitsberichterstattung 
des Bundes kompakt 2(7). Robert Koch-
Intitut, Berlin 2011

12. Cacioppo JT, Hughes ME, Waite LJ, 
Hawkley LC, Thisted RA: Loneliness as a 
specific risk factor for depressive symp-
toms: cross-sectional and longitudinal 
analyses. Psychol Aging 2006; 21: 
140–151

13. Carter JD, Frampton CM, Mulder RT, 
Luty SE, Joyce PR: The relationship of 
demographic, clinical, cognitive and per-
sonality variables to the discrepancy be-
tween self and clinician rated depression. 
Journal of Affective Disorders 2010; 124: 
202–206

14. Collin V, Toon M, O’Selmo E, Rey-
nolds L, Whitehead P: A survey of stress, 
burnout and well-being in UK dentists. Br 
Dent J 2019; 226: 40–49

15. Costa PT, McCrae RR: Normal per-
sonality assessment in clinical practice: 
The NEO Personality Inventory. Psycho-
logical Assessment 1992; 4: 5–13

16. Dyrbye LN, Power DV, Massie FS et 
al.: Factors associated with resilience to 
and recovery from burnout: a prospec-
tive, multi-institutional study of US medi-
cal students. Med Educ 2010; 44: 
1016–1026

17. Fahrenkopf AM, Sectish TC, 
Barger LK et al.: Rates of medication er-
rors among depressed and burnt out resi-
dents: prospective cohort study. BMJ 
2008; 336: 488–491

18. Garrouste-Orgeas M, Perrin M, Sou-
fir L et al.: The Iatroref study: medical er-

rors are associated with symptoms of de-
pression in ICU staff but not burnout or 
safety culture. Intensive Care Med 2015; 
41: 273–284

19. Gilbert P, McEwan K, Bellew R, 
Mills A, Gale C: The dark side of competi-
tion: How competitive behaviour and 
striving to avoid inferiority are linked to 
depression, anxiety, stress and self-harm. 
Psychol Psychother 2009; 82: 123–136

20. Goldberg LR: The structure of pheno-
typic personality traits. The American 
psychologist 1993, 48(1), 26–34.

21. Griens AMGF, Jonker K, Spinhoven P, 
Blom MBJ: The influence of depressive 
state features on trait measurement. J Af-
fect Disord 2002; 70: 95–99

22. Heinze AD-S: Burnout bei Zahnärzten 
– Teil 1. https:/ / www.zmk-aktuell.de/ 
fachgebiete/ allgemeine-zahnheilkunde/ 
story/ 
burnout-bei-zahnaerzten--teil-
1__342.html

23. Herzberg PY, Goldschmidt S, Hein-
richs N: Beck Depressions-Inventar (BDI-
II). Revision. Reportpsychologie 2008: 
301–302

24. Höfel L: Burnout in der Zahnarztpra-
xis. Teil II – Burnout-Fallen am Arbeit-
splatz 2013: 50–52

25. Horwood LJ, Fergusson DM, Coffey C 
et al.: Cannabis and depression: an inte-
grative data analysis of four Australasian 
cohorts. Drug Alcohol Depend 2012; 
126: 369–378

26. Hunt M, Auriemma J, Cashaw ACA: 
Self-report bias and underreporting of 
depression on the BDI-II. J Pers Assess 
2003; 80: 26–30

27. Johnson KE, Taliaferro LA: Relation-
ships between physical activity and de-
pressive symptoms among middle and 
older adolescents: a review of the re-
search literature. J Spec Pediatr Nurs 
2011; 16: 235–251

28. Jurkat H, Höfer S, Richter L, Cramer 
M, Vetter A: Lebensqualität, Stressbewäl-
tigung und Gesundheitsförderung bei 
Studierenden der Human- und Zahnme -
dizin. Eine Vergleichsuntersuchung. GES-
AMTER ARTIKEL: https:/ / 
www.thieme-connect.com/ products/ 
ejournals/ html/ 10.1055/ 
s-0031-1280544. Dtsch Med Wo-
chenschr 2011; 136: 1245–1250

29. Jurkat HB, Richter L, Cramer M et al.: 
Depressivität und Stressbewältigung bei 
Medizinstudierenden. Eine Vergleichsun-
tersuchung des 1. und 7. Fachsemesters 
Humanmedizin. Nervenarzt 2011; 82: 
646–652

30. Jylhä P, Isometsä E: The relationship 
of neuroticism and extraversion to symp-
toms of anxiety and depression in the 
general population. Depress Anxiety 
2006; 23: 281–289



275

© Deutscher Ärzteverlag | DZZ International | Deutsche Zahnärztliche Zeitschrift International | 2021; 3 (6) 

REHNISCH, FEUßNER, KLIMA ET AL.:
Depressive symptoms in dentistry students – prevalence, risk factors and resilience factors

31. Kendler KS, Karkowski LM, Prescott 
CA: Causal relationship between stressful 
life events and the onset of major de-
pression. Am J Psychiatry 1999; 156: 
837–841

32. Kindt T, Rabkow N, Pukas L et al.: 
A Comparison of Depressive Symptoms 
in Medical and Psychology Students in 
Germany – Associations with Potential 
Risk and Resilience Factors. JMP 2021: 
1–13

33. Kupferschmidt H, Fattinger K: Medi-
zinische Probleme beim Konsum illegaler 
Drogen. Grundlagen der Arzneimittel-
therapie 2005: 274–283

34. Lieb R, Isensee B, Höfler M, Pfister H, 
Wittchen H-U: Parental major depression 
and the risk of depression and other 
mental disorders in offspring: a prospec-
tive-longitudinal community study. Arch 
Gen Psychiatry 2002; 59: 365–374

35. Lolak S, Connors GL, Sheridan MJ, 
Wise TN: Effects of progressive muscle re-
laxation training on anxiety and depress-
ion in patients enrolled in an outpatient 
pulmonary rehabilitation program. Psy-
chother Psychosom 2008; 77: 119–125

36. Malouff JM, Thorsteinsson EB, 
Schutte NS: The Relationship Between 
the Five-Factor Model of Personality and 
Symptoms of Clinical Disorders: A Meta-
Analysis. https:/ / link.springer.com/ 
article/ 10.1007/ s10862–005–5384-y, 
27.01.2020

37. Misra R, Castillo LG: Academic Stress 
Among College Students: Comparison of 

American and International Students. In-
ternational Journal of Stress Management 
2004; 11: 132–148

38. Murray CJL, Vos T, Lozano R et al.: 
Disability-adjusted life years (DALYs) for 
291 diseases and injuries in 21 regions, 
1990–2010: a systematic analysis for the 
Global Burden of Disease Study 2010. 
The Lancet 2012; 380: 2197–2223

39. Rabkow N, Pukas L, Sapalidis A et al.: 
Facing the truth – A report on the mental 
health situation of German law students. 
International Journal of Law and Psy-
chiatry 2020; 71: 101599

40. Rotenstein LS, Ramos MA, Torre M et 
al.: Prevalence of Depression, Depressive 
Symptoms, and Suicidal Ideation Among 
Medical Students: A Systematic Review 
and Meta-Analysis. JAMA 2016; 316: 
2214–2236

41. Schek A: Einfluss der Ernährung auf 
Depressivität und Stresstoleranz. Forum 
Psychotherapeutische Praxis 2003; 3: 
163–172

42. Seinfeld S, Figueroa H, Ortiz-Gil J, 
Sanchez-Vives MV: Effects of music learn-
ing and piano practice on cognitive func-
tion, mood and quality of life in older 
adults. Front Psychol 2013; 4: 810

43. Seliger K, Brähler E: Psychische Ge-
sundheit von Studierenden der Medizin. 
Psychotherapeut 2007; 52: 280–286

44. Smith DJ, Escott-Price V, Davies G et 
al.: Genome-wide analysis of over 
106.000 individuals identifies 9 neuroti-

cism-associated loci. Mol Psychiatry 
2016; 21: 749–757

45. Vos T, Flaxman AD, Naghavi M et al.: 
Years lived with disability (YLDs) for 1160 
sequelae of 289 diseases and injuries 
1990–2010: a systematic analysis for the 
Global Burden of Disease Study 2010. 
The Lancet 2012; 380: 2163–2196

46. Wittchen H-U et al.: Gesundheits-
berichterstattung des Bundes, Heft 51: 
Depressive Erkrankungen. Robert Koch-
Institut, Berlin 2010

Ph
ot

o:
 S

. W
at

zk
e

Corresponding author
STEFAN WATZKE 

University Hospital and Polyclinic for 
Psychiatry, Psychotherapy and 

 Psychosomatics, University Hospital 
Halle (Saale)

Martin-Luther-University
Halle-Wittenberg
Julius-Kühn-Str. 7
06112 Halle/Saale

E-Mail: stefan.watzke@uk-halle.de




