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Abstract

Background: Statistics show that the number of received psychosocial counselling sessions remains at a constantly
high level or has even increased since the COVID-19 pandemic situation in 2020. The objective of this work is to
identify factors associated with students' mental health to improve prevention and promotion in mental health at
universities.

Methods: The analyses were based on a cross-sectional data set collected by an online survey among 1,842 students
from a German University of Applied Sciences in 2014. Descriptive statistics as well as nine different multiple linear
regression models were calculated with IBM® SPSS® Statistics software. Mental health indicators used were mental
health-related quality of life (mental HRQOL), depression, and anxiety, which were analysed in a gender-specific
manner.

Results: The analyses showed that the mean of the mental HRQOL score of the SF-36 for the student sample (46.68)
was lower than the values for German (48.76) or American (51.34) norm samples. A key finding was the differences in
mental health indicators between male and female students. Women reported worse mental health status in com-
parison to men. Female gender (8 of -.09; p<0.01), age (8 of -1.05; p<0.01), underweight (3 of -.09; p < 0.05), smoking
(B of -.10; p<0.05) and drug consumption (8 of -.15; p<0.001) were negatively associated with mental health indica-
tors. In our sample, a moderate consumption of alcohol within the female population (13 of .12; p<0.01) and physical
activity within the male sample (8 of .09; p < 0.05) were positively associated with mental health indicators.

Conclusion: The gender-specific differences of students'mental health and its associations could be an important
result for counselling services at universities to adjust methods according to gender. Contrary to the general societal
perception, students have lower mental health than a norm sample even before the pandemic. Due to the additional
mental stress caused by the pandemic, it can be assumed that mental health problems have increased even more.
Universities should therefore pay more attention to the mental health of their students.
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Background

In Germany, 2,217,604 students enrolled at universities in
the winter term of 2010/2011. Ten years later, 2,948,695
people started studying (winter term 2020/2021). This
corresponds to an increase of 33% within ten years [1].
Usually, enrolling in university starts a new stage of life
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independence and living in one’s own home. In addition,
the transition from being an adolescent to becoming an
adult can be challenging. Therefore, between the ages of
16 and 24, there is a higher risk of suffering from men-
tal disorders [2]. According to the report of the Federal
Ministry of Education and Research, 23% of students suf-
fer from health restrictions and 11% stated problems in
their studies due to health issues. Mental disorders were
the impairments mostly mentioned [3]. Due to the pan-
demic situation researchers found out that 73% of the
students reported an increase in mental health issues [4].
It is therefore important to establish offers that improve
or prevent the mental health of students. Herrman et al.
[5] emphasize the importance of mental health by saying
that there is no general health when there is no mental
health. Furthermore, they point out that mental health
is necessary to cope with everyday challenges and to
contribute to the community to maintain a functioning
structure.

Depression

The most common mental illness is depression with dif-
ferentiated severity from mild to severe. According to the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), the following symptoms may be present with
depression: depressive mood or decreased interest for at
least two weeks, changes in weight, tiredness, changes
in sleep, thoughts of suicide, or changes in appetite. If
the episode lasts for more than two years, one speaks of
severe depression [6]. In a national online survey among
US students, depression was diagnosed in 27.62% of the
27,961 participants [7]. Another study, which analysed
3,706 undergraduate students from seven universities in
the UK, comes to a similar conclusion, saying that 22.5%
of students suffer from a depressive mood [8]. An analy-
sis of 347 German university students using the Hospital
Anxiety and Depression Scale (HADS) reveals that 2.9%
of the students have a depression and 6.1% are on the
verge of having a depression. Students from law, veteri-
nary medicine, human medicine, theology, and psychol-
ogy participated in the study. Differentiated by course
of study, there is a significant difference with regard to
depression: students of theology suffer more frequently
from depression than students of human medicine and
veterinary medicine [9].

Anxiety

Substance consumption, diseases or physiological factors
can cause anxiety. Anxiety disorders can be differentiated
by the reason for anxiety or in which context the disor-
der appears and are very common in connection with
depressive symptoms. According to the DSM-5, the fol-
lowing symptoms may be present with anxiety disorders:
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palpitation, sweating, shaking, derealisation, shortness of
breath, fear of losing control or of dying. [6]

From students who go to a psychotherapeutic counsel-
ling center, 56% suffer from test anxiety and 48% report
on inexplicable fear and anxiety [10]. According to the
Federal Ministry of Education and Research, 12% of the
surveyed students are impaired because of exam anxiety
[3]. An analysis using the HADS shows that 5.2% of the
study participants had a pronounced anxiety and 13.8%
were borderline [9].

Mental health—a gender problem?

In this article, the term gender is used to describe both
meanings of sex and gender according to the National
Institutes of Health [11]. Hence, gender includes bio-
logical differences as well as socially learned behavior. All
studies that differentiated between gender found differ-
ences in mental health between women and men. Female
students generally indicated a poorer mental state of
health and a lower level of mental well-being [3, 7, 8, 12—
18]. The only exception to this is the alcohol syndrome,
which affects men more often than women [13, 17]. In
general, there is controversy about the causes of this gen-
der difference. The question remains whether women are
more at risk of developing mental disorders or whether
the better health awareness of women means that men-
tal illnesses are diagnosed more often, as they are more
likely to consult physicians or psychologists. However, it
can be certainly assumed that women are at a higher risk
of developing psychological problems simply because of
their hormonal cycle and its changes during menstrua-
tion, after giving birth or during menopause. In addi-
tion, women in all social classes and countries are more
frequently exposed to domestic and sexual violence than
men, which is a severe risk factor for developing a mental
disorder [19].

The aim of this analysis is to first give an overview of
existing self-reported symptoms of the main mental dis-
orders (mental health-related quality of life [HRQOL],
depression, and anxiety) and its associations in German
students. Regression analyses were used to identify sig-
nificant factors that were positively or negatively asso-
ciated with students’” mental health. This information
can help to improve the target orientation of interven-
tions regarding mental health prevention and promo-
tion at universities. Thus, higher education institutions
can develop better targeted programs to maintain and
improve students’ mental health.

So far, mental health indicators as mental HRQOL,
depression, and anxiety have not yet been strongly evi-
denced in German students. Especially their associations
with several lifestyle and sociodemographic factors are
largely unclear. Moreover, we are not aware of any study
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that has examined the association between several life-
style and sociodemographic factors and mental HRQOL,
depression, and anxiety among German students in com-
prehensive statistical models.

A gender-specific understanding of the relationships
between lifestyle and sociodemographic factors and
mental health indicators based on a sample of German
university students may provide important new insights
in this specific group. The findings could serve identify
groups with social risk profiles that might particularly
benefit from interventions to maintain and improve stu-
dents ‘mental health. Considering lifestyle and sociode-
mographic factors in targeting interventions may help
reduce mental health disorders. The objectives of the
analysis were to examine:

1) The mental health status using the indicators mental
HRQOL, depression, and anxiety; and

2) Associations between lifestyle and sociodemographic
factors and students’ mental health indicators in a
sample of German university students.

Methods

A full survey of all 17,524 students at the Munich Univer-
sity of Applied (HM) was conducted from 24.03.2014 to
13.04.2014. The sample comprises 1,842 students, which
corresponds to a response rate of 11.4%. Data were col-
lected using an online questionnaire designed on the pro-
gram Education Survey Automation Suite (EvaSys). The
self-administered questionnaire was sent to all students
by e-mail via the university’s distribution list.

The beginning of the semester was deliberately chosen
as survey period, as it can be assumed that students are
less motivated to take part in the survey at the end of the
semester due to the exam period. In addition a bias could
possibly arise in relation to the results on mental health
due to the exam stress [20]. The questionnaire began with
an information letter about the study’s purpose, how to
answer questions, and informed consent to participate in
the study.

At the beginning, descriptive statistics were calculated
for the relevant variables and then ¢-tests were carried
out to detect differences between male and female stu-
dents. To avoid implausible beta values, limitation of the
size of R and poor recognition of the importance of the
independent variables, multicollinearity was tested. Mul-
ticollinearity occurs when there are strong correlations
between two or more independent variables [21]. In total,
nine multiple regression models were created to analyse
the associations with mental HRQOL, depression, and
anxiety; each calculated in addition separately for male
and female students. For the multiple regression analyses,
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the variables were simultaneously integrated into the
model using the method “enter”.

For the methodological approach for the sum scores
of the SF-36 the results were compared to a German
and an American norm sample. The means of the Men-
tal Component Summary (MCS; mental HRQOL) for
the German norm sample were 48.76 (SD=10.65) for
women and 51.34 (SD =9.08) for men. In the American
sample, the mean for MCS was slightly higher with 49.84
(SD=9.43) for women and 51.92 (SD=8.82) for men
[22]. For all analyses, IBM® SPSS® 25 was used and statis-
tical significance levels were defined as p <0.05.

Measures

Mental HRQOL

The subjective state of mental HRQOL was measured
using the validated 36-Item Short-Form-36-Health-
Survey (SF-36), which mainly assesses the physical, psy-
chological, and social dimensions of HRQOL. Two main
scales were calculated, the Physical Component Sum-
mary (PCS; physical HRQOL) and the Mental Compo-
nent Summary (MCS; mental HRQOL). For the purpose
of the study, only the mental HRQOL was used, with a
minimum of -1.27 and a maximum of 80.74 [23].

Depression index

A depression index was created to measure depression
symptoms. Therefore, a total of 15 questions were used.
The items were similar to the items in the Beck Depres-
sion Inventory or described the symptoms of major
depression according to the DSM-5 [24]. In some cases,
the individual items still had to be recoded so that higher
values mean higher depressiveness. Using Cronbach’s
alpha as a marker of reliability, variables were removed
for safety’s sake and a new scale with the following nine
items was created: How often in the last few weeks have
you been: full of energy (1); calm and relaxed (2); happy
(3); discouraged (4) and sad/exhausted (5)? How badly do
you suffer from the following ailments: inner unrest (6);
insomnia (7); poor concentration (8); depression (9)? The
9 items were summed up to create the depression index,
which can take on values between 0 and a 37. Higher val-
ues indicate higher depressiveness, so a value of 0 would
mean that there are no depressive signs.

Anxiety

Anxiety was measured using a single item of a modified
version of the Zerssen Beschwerdeliste [25]. The score
can take values from 1-4, whereby higher scores indicate
stronger burden of anxiety, which possibly interferes with
daily living, but does not necessarily require an anxiety
disorder. The following question was used: How much do
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you suffer from anxiety? (very strong, moderately, slightly,
not at all).

Nutritional behavior

Previous research examined the connection between
food consumption and stress, as well as depression or
mental wellbeing [26—28]. In a three-country study, stu-
dents were interviewed using a Food Frequency Ques-
tionnaire (FFQ), the Cohen Perceived Stress Scale, and
a modified version of the Beck Depression Inventory
in Germany (n=696), Poland (n=489), and Bulgaria
(n=654). For the male participants, there was no correla-
tion between the food consumed and the stress level or
the depressive symptoms. For the female students, how-
ever, the perceived stress correlates with an increased
consumption of sweets and fast food as well as a reduced
consumption of fruit and vegetables. In addition, depres-
sive symptoms correlate with a low consumption of vege-
tables, fruit, and meat [29]. A survey with a total of 3,362
Iranians about their food consumption and mental health
(using the HADS and the General Health Questionnaire)
reveals that women who consumed many fruits were
less likely to suffer from depression, anxiety, or psycho-
logical stress. The consumption of vegetables correlates
with lower levels of depression in women and with fewer
anxiety disorders in men. High consumption of fruit and
vegetables is associated with lower psychological stress
among the male study participants and with fewer symp-
toms of depression among the female study participants
[30]. Therefore, the nutrition index was formed from a
total of four questions with the following coding: How
often do you eat sausage or ham in a week? / How often
do you eat meat in a week? 4=not at all, 3=less than
once a week, 2=one to three times a week, 1=three to
six times a week, 0=daily; How often do you eat fruit in
a week? / How often do you eat salad or vegetables in a
week? O0=not at all, 1=less than once a week, 2=one to
three times a week, 3= three to six times a week, 4=daily.
The values were added and divided by 4. This means that
values between 0 and 4 can be assumed, meaning 0=a
rather “unhealthy” diet and 4= a rather “healthy” diet.

Physical activity

In a controlled trial study, the effect of physical activity
on depression was analysed. The 202 study participants
were randomly divided into four groups as follows: group
1: physical exercises under supervision; group 2: physi-
cal exercises that are carried out at home; group 3: drug
treatment with antidepressants; group 4: placebo. The
study shows that the effects of exercise brought about
the same benefits as the use of antidepressants [31].
The data of 14,706 students were analysed to find asso-
ciations between physical activity, mental health, stress,
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and sociability. They found out that students who fol-
lowed the recommended physical activity had better
mental health and felt less stress. Patients who have a
clinically relevant diagnosis of mental disorders usually
have already had unspecific symptoms years before. On
average, patients showed symptoms of depression, anxi-
ety or concentration difficulties five years before a diag-
nosis with schizophrenia [14]. This pattern of unspecific
symptoms appearing years in advance was also found for
other mental disorders. Early interventions and methods
of treatment showed a positive impact on the progress of
mental diseases, whereas late diagnosis can cause chro-
nicity of mental disorders [32].

To measure physical activity two questions were used:
1. Do you do gymnastics, fitness, or sports? and 2. How
many hours is that in a week? Those who did not do any
sports a week were given the value 0 for no physical activ-
ity. The other students stated in absolute numbers how
many hours per week they do sports.

Faculty
A study examining the health of German university stu-
dents found differences between the study courses. Test
anxiety is higher among veterinary medicine students
than among all other students (human medicine, law,
psychology, and theology). There are clear disparities
regarding to psychology students. These express psycho-
somatic complaints significantly more frequently than
law students. In addition, psychology students were more
likely to report physical symptoms and suffer from anxi-
ety and insomnia more often than medicine students [9].
The faculties were categorized into three departments,
comparable to the division of the University of Applied
Sciences Munich, namely into technology, economics,
and social sciences. The university subdivides also into
design, which was added to the social sciences due to
the small sample in this group. The gender distribution
in the various faculties showed that men mostly complete
technical courses (72.9% men vs. 25.9% women), while
women were more represented in the social field (83.5%
women vs. 16.5% men). More women also studied in the
economic field, whereas the ratio was more balanced
with 63.4% female and 36.6% male students. In order to
be able to calculate a linear regression this categorical
variable was provided with a dummy coding. In this case,
social science was chosen as the reference category.

Alcohol consumption

A long-term study showed the connection between anxi-
ety disorders and alcohol abuse. For this purpose, stu-
dents in the American Midwest were asked about their
mental health status at the beginning of their studies,
after one, four and seven years. In total, the data from 454
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people interviewed were analysed. It turned out that the
likelihood of developing an anxiety disorder or alcohol
syndrome was up to five times higher if one of the two
disorders was already present. In addition, the likelihood
of developing an anxiety disorder increased in the sev-
enth year if there was already an alcohol abuse in years
one or four and vice versa [33]. According to the Ger-
man Nutrition Society [34], the recommended maximum
amount of alcohol per day is 10 g for healthy women and
20 g for healthy men. Taking into account the overall
mortality rate, no more than 100 g alcohol should be con-
sumed per week [22]. In order to calculate the amount of
alcohol per day, an index was created that includes the
total amount of alcohol consumed per day. For this pur-
pose, the approximately corresponding alcohol quantities
were estimated for the respective answer options for beer,
wine, and schnapps (half a liter beer~15 g alcohol; wine/
sparkling wine (0.1 1) or liquor (0.02 [)~10 g alcohol).

Drug consumption

Not only alcohol consumption has psychological side
effects, but also drug consumption. A survey of over
20,000 people showed that participants with a mental
illness have a higher probability of developing substance
abuse as well. Conversely, substance addicts have a seven-
fold increased likelihood of developing a mental disorder.
The highest comorbidity rate was found in drug addic-
tion disorders (excluding alcohol addiction), of which
more than half (53%) also had a mental disorder [35]. The
following substances were queried to record drug con-
sumption: Opiates (e.g., heroin, methadone), THC (can-
nabis), smoke mixtures (e.g., Spice), strong pain relievers
(e.g. Tramal, Valoron), sedatives, sleeping pills (e.g. Ben-
z0s), cocaine, amphetamines (e.g. Crystal Speed), ecstasy,
hallucinogens (e.g. LSD, mushrooms), "brain enhancers"

Table 1 Characteristics of the sample

Page 5 of 13

(e.g. Ritalin, Modafinil, and methylphenidate), legal highs
(e.g. bath salts) and other substances. The following pos-
sible answers for drug consumption were given: no con-
sumption; consumption not last year, consumption not in
the last 30 days; consumption last 30 days 1 x; use more
often in the last 30 days; daily use for the last 30 days. A
drug index was created for the regression analyses. For
this purpose, the values of the individual variables were
added up for the twelve different drugs. Correspondingly,
values between 12 (no consumption at all) and 72 (daily
consumption of all substances) can be assumed.

Body-Mass-index (BMl)

The BMI was calculated using the person’s height and
weight. For further calculations, the following cat-
egories were created based on the recommendations
of the World Health Organization on the BMI: under-
weight: <18.50; normal weight: 18.50 to 25.00; over-
weight: 25.01-29.99; obesity: > 30.00 [36]. This categorical
variable was also dummy coded with normal weight as
the reference category.

Smoking

In order to measure the smoking behavior, the number
of cigarettes smoked per day was asked. Since the non-
smokers were not included in this question, this group
was added in SPSS by defining the value 0 (zero cigarettes
per day) for the non-smokers.

Results

Sample characteristics

A sample of 1,842 students took part in the online sur-
vey, which corresponds to a response rate of 11.4%. The
average age of the participants was just under 25 years

Variables M Me SD Mn Mx Ms
Agein years 253 249 (IQR=4.0) 453 18.0 54.0 20

Body Mass Index 22.95 2258 (IOR=3.39) 325 12.35 519 18

Smoking (number of cigarettes per day) 177 0.0 (IQR=0) 483 0.00 60.0 64

Physical activity (hours of sport per week) 391 3.00 (IQR=5.0) 3.80 0.00 40.0 177
Nutritional behavior (0 ="unhealthy”; 4 ="healthy") 2.56 3.00 (IQR=0.75) 0.74 1.00 4.00 13

Alcohol consumption (in gram) 2464 25.00 (IQR=20.0) 18.55 0.00 180.0 52

Drug consumption (12 =no consumption; 72 =daily consump-  13.63 12.00 (IQR=2.0) 3.77 12.0 72.0 66

tion of all listed drugs)

Mental HRQOL (-1.266 =lowest mental HRQOL; 80.739 =highest 46.67 4990 (IQR 12.25) 1043 6.00 67.51 28

mental HRQOL)

Depression (0 =not depressed; 37 =very depressed) 12.56 11.0 IQR=8) 6.20 0.00 37.00 41

Anxiety (4=strong, 3=moderate, 2=hardly, 1 =not at all) 1.39 1.00 IQR=1) 0.72 1.00 4,00 11

M Arithmetic mean, Me Median, SD Standard deviation, Mn Minimum, Mx Maximum, Ms Missing values
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(SD=4.3), 52.1% of the students were male and 47.3%
female (11 students did not state their gender). The fol-
lowing Table 1 shows statistical parameters for the vari-
ables that were used for the regression analyses.

Gender differences

Table 2 shows the mean comparison test with standard
deviation and significant differences between gender.
Every variable, except for age, showed significant differ-
ences between female and male students.

There were also differences between women and men
concerning the nutritional behaviour, with more female
students eating healthily or even very healthily (60%)
while it is only 34.6% for men. A total of 65.4% of men
ate “unhealthy” food, whereas only 33.1% of female stu-
dents were in this category.

21.8% of the students stated that they do not partici-
pate in any sports, in average as many men as women.
In contrast, women more often than men stated that
they do one to three hours of sports per week, whereas
male students were more likely to be represented in the
category of four to six hours of sports per week. In fact,
there were more than twice as many men than women
who did seven to ten hours or more than ten hours of

Table 2 Variables of analyses stratified by gender (T-Test)

n M SD p

Age male 947 25.16 4.04 059
female 868 24.76 4.98

Faculty: Economy male 857 73 44 .000
female 776 .28 45

Faculty: Technical male 857 22 41 .000
female 776 41 49

Underweight male 943 .01 RA .000
female 860 .08 28

Overweight male 943 71 45 005
female 860 77 42

Adipositas male 943 .24 43 .000
female 860 12 33

BMI male 943 23.88 3.12 .000
female 861 21.98 327

Nutrition Behaviour male 948 1.93 63 .000
female 868 2.48 67

Physical Activity male 892 4.52 4.02 .000
female 759 3.18 339

Smoking male 916 2.01 531 025
female 849 1.50 4.20

Alcohol consumption male 939 28.10 20.53 .000
female 837 21.02 16.07

Drug consumption male 928 14.05 459 .000
female 837 13.25 322
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exercise a week. To test whether the differences are
statistically significant, an chi-squared test test was
carried out. The relation between these variables was
significant, x* (4, N=1650) = 83.8, p <0.001.

A total of 15.1% of the students stated that they did not
drink alcohol; when differentiated according to gender,
this was 12.4% for men and 18.2% for women. Very few
male students (2.9%) drank up to 10 g of alcohol per day,
while almost six times as many female students, namely
17.2%, fall into this category. 68.6% of men and 43% of
women drank more than 20 g of alcohol per day. Consid-
ering the recommended amount for alcohol consump-
tion per day, only 31.5% of men were within the range
of the recommendation of a maximum of 20 g per day.
Among women, 35.4% were in the range of the maxi-
mum recommended amount of no more than 10 g of
alcohol per day.

With the 30-day prevalence, THC was most frequently
represented with 16.8% in male and 7.1% in female stu-
dents. This was followed by cocaine for men with 2.2%
and pain relievers, sedatives and sleeping pills for women
with 1.5% each. Regarding to smoking status, 18.5% of
the students reported that they do smoke.

Mental Health-Related Quality of Life (HRQOL)

The means of mental HRQOL were below the values
for a German or American norm sample. Overall, in
our sample, the mean was 46.68 (SD=10.40). The fol-
lowing Fig. 1 shows a simple line diagram of the mental
HRQOL.

Differentiated by gender, the mental HRQOL for
women reached an arithmetic mean of 45.25 (SD =10.83)
and for men 48.01 (SD=9.80). Thus the values are again
below those of the norm sample [37]. The following Fig. 2
shows a line diagram of the mental HRQOL, whereby a
distinction was made between male and female students.

When it comes to anxiety, there were again clear gen-
der differences. More than twice as many women stated
that they suffer from severe or moderate anxiety, i.e., a
total of 13.6% of female students and 6.4% of male stu-
dents. 79.4% of men and 64.5% of women had no restric-
tions due to fears.

Multiple linear regression analyses

In order to test the multicollinearity in advance, a corre-
lation matrix was created with all independent variables
in order to be able to check the correlation coefficients.
No multicollinearity could be determined because there
were no correlations above r=0.80. The highest sig-
nificant correlation coefficient was r=0.400** (p<0.01)
smoking and drug use). Table 3 shows the correla-
tion coefficients of the independent variables and their
significances.
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Table 3 Test on Multicollinearity

Gender Age Faculty BMI Nutrition Physical activity Smoking Alcohol Drugs
Gender 1 -044 461 -190%* 388** -176%* -053% -186** -098**
Age -044 1 145%% 165%% 082%* -065** 079%* -019 023
Faculty A61%% 145%% 1 -063* .258%* - 1477 027 -059% 001
BMI -190** 165%* -063* 1 - 153** -030 062%* 059*% -024
Nutrition .388** 0827 .258%* -153% 1 053* A RR -218%* -050*%
PA -176%* -065%* =141 -030 053* T -099** 021 -006
Smoking -053* 079%* 027 062* -1 -099** 1 .289%% A00%*
Alcohol -186%* -019 -059% 059% -218** 021 .289%* 1 373%*
Drugs -098** 023 001 -024 -050* -006 4007 373% 1

Significance levels: * p<0.05, ** p<0.01, ** p<0.001
BMI Body Mass Index, PA Physical Activity

Multiple regression analyses of mental health-related
quality of life, depression and anxiety

As expected, gender was a significantly associated with
mental health indicators. Physical activity and alcohol
(only for female students) were respectively positively
associated with mental HRQOL, depression, and anxi-
ety. Smoking, drug use and being underweight (only for
male students) were negatively associated with mental
HRQOL. Drug consumption had the greatest effect, fol-
lowed by gender, smoking, physical activities and finally
alcohol consumption. Table 4 below includes the stand-
ardized beta values of the variables with significances
from all nine regression models.

Discussion

Principal findings

The aim of the present work was to evaluate the men-
tal health situation in a sample of German university
students, as well as to identify associations between
lifestyle and sociodemographic factors and the mental
health indicators of students. Overall, several lifestyle
and sociodemographic factors had significant effects
on mental health indicators: gender, age, underweight,
drug consumption were positively associated with men-
tal health indicators, while and alcohol (in moderation)
and physical activity were negatively associated. In our
models, associations between lifestyle and sociode-
mographic factors and mental health outcomes varied
according to gender. Only drug consumption was a sig-
nificantly associated in both genders. For women, alco-
hol and drug consumption were significantly associated,
while for men, underweight, physical activity, smoking,
age and drug consumption were significantly associ-
ated. The following Fig. 3 gives an overview of positively
and negatively associated factors for mental health for
students.

Comparison with other studies

As expected, gender significantly affected mental health
indicators. The regression models confirm the gender
difference that has already been identified through the
literature research. Women report a lower state of men-
tal health in comparison to men. However, the question
arises again as to whether women are actually in a worse
state of health than men and are exposed to more risk
factors (such as violence or hormonal influences from
the menstrual cycle) [19] or whether women are simply
more sensitive to their health perception [38]. The causes
of the difference in mental health cannot be clarified with
the help of this work, but there is no doubt that it makes
sense to differentiate the mental health status by gender.

In our sample, smoking was negatively associated
with the mental health of male students. Many smok-
ers reported that cigarette consumption reduces stress.
Smokers had a fundamentally higher stress level than
non-smokers. People who developed a regular smoking
behavior reported increased stress levels. In addition,
it was shown that smokers reported a normal mood
while consuming cigarettes, while the mood deterio-
rates between cigarettes. Therefore, addicted smokers
need nicotine to feel normal. As a result, the relaxing
effect of a cigarette merely represents the reverse of the
tension and irritation of nicotine withdrawal [39]. It
is reasonable that the increased stress level caused by
cigarette consumption has a negative impact on men-
tal health. However, the effect was not significant in the
female students.

Surprisingly, the consumption of alcohol was posi-
tively associated with the mental HRQOL of women
and depression. Studies showed that alcohol use can
also have positive effects. For example, a small dose of
alcohol can have a positive effect on sleep behaviour [40].
In a previous study, the effects of alcohol on the psyche
and cognitive abilities were examined. For this purpose,
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Table 4 Multiple regression analyses of mental HRQOL, depression, and anxiety

Dependent Variables
Independent Mental Mental Mental Depression  Depression  Depression Anxiety Anxiety Anxiety
variables HRQOL HRQOL HRQOL (total) (male) (female) (total) (male) (female)

(total) (male) (female)

B B B B B B B B B
Gender -.094** - - L137%%% - - .169%** - -
Age -051ns -1.05%* 000 ns .064* .105%% 023 ns 014ns .102%* -059ns
Faculty?
Economy 044 n.s 089 023 ns -044n.s -086n.s -026 ns -017ns -070ns 016ns
Technology 053 ns 099 039ns -053ns -096 n.s -004 ns -039ns -068n.s -037ns
BMIP
Underweight  -027n.s -.087* 008 n.s 033ns 079n.s -004 n.s 013ns 055n.s -077 ns
Overweight 014ns 004 n.s -003 nss -054ns -046 n.s -046 n.s 017ns 106 ns -083ns
Adipositas 025n.s 016ns 001 ns -065n.s -053ns -054 ns -052ns 038 n.s -150n.s
Nutrition 015ns 008 n.s 007 n.s ~034n.s ~029ns -025n.s -005n.s ~026 n.s 038ns
Physical .085** .093* 080 n.s - 107 *** -127%* -067 n.s -027ns -012ns -047 ns
activity
Smoking -.084%* -.102* -049 n.s 107** L122%* 061 ns .108*** 137%** 092 n.s
Alcohol .066* 036ns 1271%% -055n.s -001 ns -.149%* -036n.s -023ns -065n.s
Drugs -.154%** -.103* -.246%** .166*** A17** 275%%* 109*** 059ns A771**
R’ 065 061 071 094 085 093 066 045 058
Adjusted R? 056 .046 053 086 .070 075 057 .030 040

B =adjusted Beta values; *p <0.05, **p < 0.01, ***p <0.001, n.s.= non significant; ? reference: Social Studies, © reference: normal weight; R? = coefficient of

determination

negatively associated
factors:

sex (female)

underweight (male)

smoking
drugs

positively associated
factors:

physical activities

alcohol (in the female
cohorte and in moderation)

sex (male)

Fig. 3 Overview of positively and negatively associated factors for mental health

the participants were divided into three groups: 0 g, 8 g
(small amount) and 24 g (high amount) alcohol. They
found that a small amount of alcohol, unlike no alcohol,
improved the results of the cognitive test and had posi-
tive effects on mood (reduced tension, insecurity and
restlessness). In addition, alcohol lifts the mood and has a
rewarding effect on people [41]. Researchers investigated

the nature of the effects of alcohol on the brain and found
that the endogenous opioids produced by the body were
increased by the consumption of ethanol [42]. Therefore,
it is possible that at least small amounts of alcohol do
not negatively influence mental health, but on the con-
trary have a positive effect through the relaxing, mood-
lifting and loosening effect. However, this result should
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be interpreted very cautiously. The long-term effects of
alcohol and the harmful consequences of excessive con-
sumption are not to be neglected. The question remains
open whether higher alcohol consumption leads to bet-
ter mental health or whether, conversely, students with
better mental health drink more alcohol. It would be very
interesting to conduct a longitudinal analysis to obtain
answers to this question.

The consumption of drugs, on the other hand, was
negatively associated with mental health, in both men
and women. When it comes to illegal drug consumption,
it is also noticeable that women consume all substances
less than men with the exception of painkillers and seda-
tives. Thus, are women more likely to experience pain or
are they more sensitive to it? Young women were asked
about their menstrual symptoms from which 84.1%
stated that they had pain during their menstruation and
43.1% even reported menstrual pain with each cycle. As
a result, 31.9% of women state that they are dependent
on pain medication. Menstrual pain also affects the qual-
ity of life and worsens school performance. In addition,
44.6% of women with menstrual pain had impaired social
skills [43]. This could explain why women take more pain
medication and why their mental health was reported
worse.

General state of health-related factors

In our study, 81.5% of the students stated that they do not
smoke, which is higher than the average of the total Ger-
man population (77,6%) [44], and also higher compared
to the total of young German adults aged 18-25 (75,2%)
[45]. This study also found a correlation between educa-
tion and smoking: the higher the level of education, the
fewer the smokers. This could be an explanation for the
high proportion of non-smokers in the present survey of
students. 68.6% of male students and 43% of female stu-
dents reported alcohol consumption that is classified as
unhealthy according to the recommendations of the DGE
[46]. In comparison, the values for risky alcohol con-
sumption are much lower in a study about the alcohol
consumption of young adults in Germany (18-25 years).
According to this study, 20.9% of the men and 15.4% of
the women had risky alcohol consumption [47]. How-
ever, it must be considered that the study was based on
higher threshold values; risky alcohol consumption was
recorded at 24 g of pure alcohol per day for men and 12 g
of pure alcohol per day for women.

Students are generally seen by society as a healthy
cohort who do not need any special preventive support,
although they could certainly be classified as a disadvan-
taged group of people due to various factors, such as low
income or poor housing and working conditions [48]. A
comparison of the mental HRQOL with the German and
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American norm samples shows that students are slightly
below the average values of the norm samples and not—
as society assumes—at least equal, if not better.

Limitations

There are limitations concerning the nutrition index used
in the analyses. The question that arises is: What can be
defined as healthy eating? Can this be defined as the con-
sumption of a lot of vegetables or fruit and little meat or
sausage or is healthy eating describing the mediterranean
diet? It is probably difficult to define a single healthy diet.
In the previous literature research, healthy eating was
interpreted differently [28-30]. It is therefore question-
able whether consuming little meat, due to certain nutri-
ents in meat, is healthier than consuming no meat at all.
Significantly more women fell into the healthy eating
category than men. However, it is possible that precisely
these women are pathologically trying to eat “healthily’,
and thus an eating disorder can stand behind it. In recent
years, in addition to eating disorders such as bulimia, ano-
rexia or binge eating, orthorexia nervosa has also become
more prevalent. Affected people are obsessed with eating
“healthily” and therefore avoid favorite foods. It is no longer
about the joy of eating, but about the health value of the
food consumed, which is why the food is steadily reduced
and in the end, mainly fruit and vegetables are consumed
[49]. With the calculated nutrition index, the students
affected by orthorexia nervosa could have been identified.
A systematic review with data from 67 studies showed that
significantly more women were affected by orthorexia ner-
vosa than men [50]. In addition, female students’ obsession
with consuming healthy food correlated with the worry
of being overweight, the importance of external appear-
ance, fitness orientation, health orientation and satisfaction
with appearance [51]. It could be that the nutritional index
declares pathological eating behavior to be positive and
thus influences the result. Limitations can also be found in
other indices. For depression and anxiety, for example, no
standardized, validated instruments were used, but own
indices were formed, based on standardized instruments.

Generalization of the findings

The sample used was a full survey at the Munich Univer-
sity of Applied Sciences. A generalization of the results
for students in general seems rather difficult, because
only students from Munich took part in the survey.
Some subgroups were probably underrepresented in
our data set, such as those with lower socioeconomic
status or mental health issues. In addition, we presume
that we primarily studied German-citizen students. Stu-
dents from different countries were assumedly hard
to reach. Presumably, the students in our sample were
more privileged and healthier, which may understate the
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associations between lifestyle factors and mental health
indicators in deprived subgroups. Furthermore, social
desirability bias may have affected the statistics. Students
with lower socioeconomic status or mental health issues
may be more likely to be impacted. An overarching sur-
vey at several universities would be more suitable for this.
We expect that our findings to be transferable to uni-
versities of applied sciences in high-income countries in
Europe. Our findings are a valuable contribution to uni-
versity students” mental health. However, to increase or
maintain students mental health status associated factors
need to be further investigated.

Conclusion

In conclusion, it can be seen that students score worse
than the German norm sample in terms of mental
HRQOL. It is advisable to detect mental health prob-
lems as early as possible and to counteract them in order
to avoid secondary diseases. Even before the COVID-19
pandemic, mental health problems were already more
prevalent among students. Due to the additional men-
tal stress caused by the pandemic, it can be assumed
that mental health problems have even increased. Thus,
higher education institutions should pay more attention
to the mental health of their students.

With regard to mental health, it is advantageous to look
at female and male students differently. This could be an
important finding for psychological counselling cent-
ers at universities, which should adapt their counselling
strategies and methods accordingly. With regard to this,
universities must be made more aware of the need to take
the first signs seriously. It is important that the counsel-
ling centers are aware of the risk and protective factors of
mental illnesses in order to be able to make appropriate
recommendations, such as regular exercise. This implies
a close cooperation between research and counselling
centers. Counselling centers must always be up-to-date
with the latest research so they can adapt and align their
methods and offers accordingly. It is therefore advisable
to accelerate further research of the risk and protective
factors for students’ mental health. In particular, pro-
tective factors should be researched more extensively. It
would be interesting to analyse the mental health of stu-
dents after the COVID-19 pandemic and compare it with
the state before the pandemic.
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