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Abstract

Objectives: This study examined the prevalence of sleep disturbances and mental strain in students from two Euro-
pean countries, Luxembourg and Germany.

Methods: A total of 2831 students took part in an online survey, with 2777 students from Germany and 184 students
from Luxembourg. Sleep disturbances were assessed with the Pittsburgh Sleep Quality Index and the Epworth Sleepi-
ness Scale, and aspects of mental strain using the Patient Health Questionnaire, the Social-Interactive-Anxiety Scale,

the self-efficacy questionnaire and the test anxiety questionnaire. In addition, we also assessed students'chronotypes.

Results: Across the whole sample mean scores on the sleep questionnaires were above the cut-off for clinically
relevant sleep problems, indicating an increased prevalence of sleep disturbances in students from both countries.
Sleep quality was impaired in 42.8%, and 17.9% showed clinically relevant scores. Overall 25.5% reported elevated
depression and 13.3% social phobia symptoms, while 45% indicated elevated stress levels. Sleep quality, daytime
sleepiness, chronotype, depression scores, stress levels, test anxiety, and self-efficacy differed significantly between
men and women, but there were no differences between countries.

Conclusions: Sleep disturbances and mental strain in students are common, with the current results replicating
previous findings. Students from Luxembourg and Germany are affected equally.
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Background

Going to university is associated with changes in life-
style, with increasing autonomy in personal life. Stu-
dents’ social environment changes, as many move out
from their parents’ homes into shared or single flats [1].
Highly variable starting times for university lectures and
seminars in the morning often lead to changing sleeping
patterns [2]. University students are at high risk for devel-
oping sleep problems, with symptoms such as difficulties
falling asleep, frequent night awakenings, nightmares [3]
and daytime impairments [2]. Risk factors, e.g. rising late,
short sleep durations and non-restorative sleep concern
especially university students. Many report bedtimes
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differing more than 2 h on weekdays and weekends [4].
Nevertheless, previous findings are inconsistent in terms
of reported percentages of serious sleep disorders in uni-
versity students and in the general population [5]. The
highest prevalence of poor sleep quality and occasional
sleep disturbances (73%) was reported for US univer-
sity students [6]. Current estimates of the percentage of
university students all over the world fulfilling diagnos-
tic criteria for insomnia range from 9.4-13.1% [2, 7, 8].
Sleep disorders, poor sleep quality and excessive daytime
sleepiness is associated with lower academic motivation
and lower self-efficacy [9]. In university students without
depression, poor sleep quality has been linked to lower
academic performance [9]. Sleep disturbances often
occur during high-stress periods, with stress and sleep
disturbances increasing over a 4-year period in Cana-
dian university students [10]. Concerning the widespread
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influences of disturbed sleep on learning and other cogni-
tive functions in students, an experimental study showed
that students are not aware of the impact of sleep restric-
tion on their academic performance [11]. They overrated
their academic performance after total sleep deprivation.
This could result in poorer academic performance in
many European universities without the students know-
ing why. In addition, Daley and colleagues showed that
insomnia was associated with less work productivity,
increased health care utilization and work absenteeism
[12]. Moreover, insufficient sleep is also a risk factor for
burnout [13].

In addition to sleep and insomnia, other factors have
been shown to affect university students’ well-being. For
example, chronotype is associated with stress responses
[14]: evening-types are more vulnerable to stress, and
show impaired academic motivation. This association, is
mediated by daytime sleepiness. An association between
chronotype and academic performance has also been
demonstrated in a Turkish sample of university students
[15]. Evening-types are assumed to be at an academic dis-
advantage with exams and lectures mostly scheduled in
the mornings. In contrast, higher self-efficacy is associ-
ated with better academic performance, self-regulation,
mental health and fewer sleep disturbances [16].

Thees et al. [17] investigated self-reported health in
German university students. The majority of participants
reported elevated stress levels after the change from the
previous higher education system to the Bologna system.
In their study, prevalence rates for different impairments
were assessed for a range of physical complaints such as
headaches, stomach aches, sleeping problems, back pain
and muscular tension. 44.6% reported regular muscular
tension, 30.6% back pain, 9.3% tinnitus and 20% sleep dis-
turbances. In total, about one quarter reported ill health.
In a sample of 1130 university students at a German
university, 22.7% fulfilled criteria for a mental disorder
excluding alcohol syndrome [18]. Most prevalent among
university students were depression (14.1%) and soma-
toform syndrome (9.1%). Nevertheless, sleep quality was
not included in Bailer and colleague’s study. In another
large study concerning health of college students and
non-college attending young adults, 45.8% of college stu-
dents had a mental disorder [19]. Again, sleep disorders
were not considered in the analysis. Alcohol syndrome
was the most common disorder, 20.3% of all college stu-
dents reported an alcohol-related disorder [19]. These
were the only syndromes more frequent in college stu-
dents than in their non-college-attending peers. Mood
disorders, anxiety disorders, and personality disorders
were less prevalent in college students than in their non-
college peers. Various studies have demonstrated, that
mental health and insomnia are often related to lower
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academic grades [8, 20], and it is estimated that 3.2—
11.4% of college non-completion variance is explained by
mental disorders [8].

Gender differences in psychological distress have also
been found in European university students. Women are
significantly more often affected (OR = 1.8) by a mental
disorder than men, excluding alcohol syndrome [18]. In
a large Turkish sample, female university students indi-
cated significantly higher stress and anxiety scores com-
pared to male students [21, 22]. Furthermore, higher
test anxiety is significantly related to lower performance
in tests, and female university students are significantly
more often impaired than male students [23].

Various components of mental strain interact. Sleep
problems co-occur regularly with various mental health
impairments, as depression, anxiety disorders, and sub-
stance abuse in college students [8]. Depression, anxi-
ety, and sleep problems often co-vary and influence each
other [24, 25]. Chronotypes correspond differently to
stress, which influences sleep quality and quality of life as
a result [14, 26]. A high impact of self-efficacy on depres-
sive and anxiety symptoms, as well as sleep quality, was
reported [14, 27]. Even after controlling for trait anxiety,
self-efficacy influenced internalizing symptoms signifi-
cantly [27].

The aim of this study, therefore, was to evaluate sleep
disturbances, mental strain and self-efficacy in two sam-
ples of university students from two different German
speaking EU countries, and relate these to mental strain.
We wanted to examine [1] if German and Luxembour-
gish students report an equal level of sleep disturbances,
as well as equal sleep duration, sleep-onset latency, day-
time sleepiness, and amount of chronotypes due to cul-
tural similarities and largely similar educational systems.
Hence, [2] if depression and other mental strains are on
the same level in both countries. Thirdly, [3] if gender
differences concerning sleep quality, chronotype, depres-
sion, measures of anxiety, and self-efficacy are equal as
shown in previous studies.

Methods

Procedure

An online survey was conducted in 19 universities, while
the majority of the participants studied at two German
universities (91.7%) and at the University of Luxem-
bourg (6.5%). University students were invited via all
accessible e-mail circulators to all university students
from Tiibingen (Germany), Koblenz-Landau (Germany),
and Luxembourg. Participants filled out the question-
naires voluntarily and were given information about goal
and content of the study prior to participation. Prior to
being able to access the survey questions, volunteers
were requested to give their written, informed consent.
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Participants were able to exit the survey at any time if
they so wished. The goal was to recruit an approximately
similar percentage of university students of each country.
The study design was approved by the ethics committee
of Bielefeld University.

Study sample

The total sample consisted of 2831 students (age
M = 23.71; SD = 3.72; range 17-59), of which 762 were
men (26.7%) and 2095 were women (73.3%). On average
the students studied 5.83 semesters (SD = 3.70; range
1-30) with German students reporting a significantly
higher number of semester (t (2816) = 5.425; p = .000).
A breakdown according to country is provided in Table 1.
Overall, the response rate in German universities (Tiibin-
gen and Landau) was 6 whereas 3% of Luxembourgish
students took part. In detail, 73% of the present sample
were from University in Tiibingen, 18.7% from University
Koblenz-Landau, 6.5% from Luxembourg University and
1.8% from other universities throughout Germany (e.g.
Wiirzburg University, Stuttgart University; 16 different
universities in total but only few participants each).

Diagnostic measures
The diagnostic measures included the Pittsburgh Sleep
Quality Index (PSQI, 28), which assesses retrospectively
the sleep quality over the previous four weeks. A total of
18 items (ranging from 0-3) sum up to seven different
sub-scales (sleep quality, sleep-onset latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbance, use of
sleep medication, daytime dysfunction). The total score
is calculated by summing all sub-scale scores with a cut-
off score of >5 indicating “bad sleepers” in comparison to
“good sleepers” (<5). A total score >10 indicated a severe
sleep problem or sleep disorder. Reliabilities for the PSQI
sum score between 0.82 and 0.89 and good specificity
and sensitivity and were reported [28].

The Epworth Sleepiness Scale (ESS) was used as a short
questionnaire to assess daytime sleepiness [29]. The ESS
assesses retrospectively the probability to fall asleep

Table 1 Gender and age in total and for all diagnostic
groups

Group Sum Gender Age Semesters
N (%) Male Female M (SD) M (SD)

Germany 2646 697 1949 23.76 593 (3.75)
(90.27%)  (26.3%) (73.7%) (3.70)

Luxem- 184 59 (32.1%) 125 23.07 442 (2.65)

bourg (9.73%) (67.9%) (3.97)

Total 2830 756 2074 23.71 5.83(3.70)

(100%) (26.71%)  (73.29%)  (3.72)

M mean; SD standard deviation
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in eight everyday situations by means of a scale ranged
from O (=never fall asleep) to 3 (=high probability to fall
asleep). The total sum score ranges from 0 to 24. Accord-
ing to Bloch and colleagues [30] we rated sum scores >10
as clinically significant elevated. The German validated
version revealed good reliability (a = 0.83) and validity
[30].

To assess chronotype the Morningness-Eveningness-
Questionnaire (German version; dMEQ) was used [31].
Questions about preferred time for getting up, going to
sleep, practicing sports or other activities sum up into
a total score. Within 19 questions preferred daytimes
for activities are asked and a sum score is built. Scores
below 42 suggest an evening type, scores above 58 iden-
tify morning types and lying between are neutral types.
Authors reported good reliability and significant correla-
tions to other chronotype questionnaires and melatonin
measurements [31].

The PHQ-D (Patient Health Questionnaire, German
version) was implemented as a screening instrument to
assess potential symptoms of depression and stress [32]
with the respective modules for depressive disorders and
stress, each including nine items. For both modules, the
following categorization was used: (0—4) minimal symp-
tomatology, [5-9] mild symptomatology, [10-14] mod-
erate symptomatology, [15-20] severe symptomatology.
Internal consistency of the continuous subscales was
a = 0.88 and classification according to diagnostic crite-
ria was excellent [33].

Social phobia was assessed with the SIAS question-
naire (social-interaction-anxiety scale), a self-assessment
instrument including 20 items with a five-point scale
ranging from 0 = not at all to 4 = at all [34]. A cut-off
of >34 indicates social phobia. Internal consistency of
a = 0.86 for patients with social phobia and a = 0.90 for
control subjects was reported [34].

To measure test anxiety we used the test anxiety ques-
tionnaire (“Priifungsangstfragebogen’, PAF), which
assesses specific aspects of test anxiety in school and uni-
versity students. The questionnaire consists of 20 items
with four scales (nervousness, concerns, interference and
lack of confidence), answered on a 4-point Likert scale.
A summary score is calculated and compared to a uni-
versity students’ population score (age M = 25 years;
SD = 5) [35]. Scores higher than 53 are deemed to be
clinically relevant. The sum score revealed good reliabil-
ity (o« = 0.88) and validity.

Perceived self-efficacy was assessed using the self-
efficacy questionnaire (SWE; [36]), which consists of 10
items (range from [1] disagree, [2] agree hardly, [3] agree
rather to [4] agree completely). A sum score is calculated
by adding up all responses (score between 10 and 40). A
sum score, lower than 23, indicates clinically relevant low
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self-efficacy. Reliability between a = 0.80 and o = 0.90
for the SWE sum score were reported [37].

Statistical analysis

For statistical analyses, the Statistical Package for Social
Science (SPSS, version 22.0) was used. Normal distri-
bution was tested with the Kolmogorov—Smirnov test
for PSQI subscales, and comparisons were carried out
using Mann—Whitney-U tests. We assumed normal dis-
tribution due to the large sample size in total scores of
all questionnaires [38]. Differences between sub-groups
(i.e. country, sex) were investigated using MANOVA, fol-
lowed by univariate comparisons, if significant. Assump-
tions for MANOVA were assessed: test of equality of
covariance matrices was not significant. Pillai’s trace is
reported due to unequal sample sizes. Separate multivar-
iate linear regression was calculated to estimate the effect
of continuous variables on various outcome variables
when an inclusion into MANOVA was not possible. The
level of significance was set at o < .05.

Results

Sleep

The PSQI was used to examine sleep quality of the last
4 weeks. On average, the total score was above the cut-
off for good sleepers suggesting that self-reported sleep
quality was impaired (M = 7.22; SD = 3.70). More spe-
cifically, 42.8% had impaired sleep quality with a PSQI
total score above 5, and 17.9% had severe sleep problems
according to the PSQI (>cut-off 10). In both countries, an
equal proportion of students reported sleep disturbances
or sleep disorders according to the PSQI (x* = 2.914,
p = .233) (see Table 2). Women and men differed sig-
nificantly concerning the proportion of bad sleep quality
and severe sleep problems (x> = 7.773, p = .021). 41.8%
women reported bad sleep quality compared to 46.0%
men and 19.1% women had severe sleep problems com-
pared to 14.9% men.

Due to the non-normal distribution of some PSQI
subscales, Mann—Whitney-U-tests were carried out to
test for differences between countries, which showed no
statistically significant effects (see Appendix Table 8).
MANOVA results indicated no differences in overall

Table 2 Percentage of sleep disturbances and sleep disor-
ders in German and Luxembourgish students

Sleep quality All students Germany Luxembourg
(%) (%) (%)
Good sleep quality 393 394 34.8
(PSQI < 5)
Impaired sleep (PSQI 6-10) 428 429 429
Severe sleep problem 179 17.7 223
(PSQI > 10)
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sleep quality between students from both countries (see
Appendix Table 9), but gender showed a main effect (see
Table 3). Female participants showed worse sleep than
men in the whole sample, as well as in Germany and Lux-
embourg, separately (no interaction effect, see Table 5).
Nevertheless, PSQI subscales differed significantly
between gender for PSQI subscale sleep disturbances and
daytime sleepiness (see Table 4).

University students reported to sleep from 3 to 12 h
per night. Most of the students slept between 7 and
7:59 h (Mdn = 7). In hours women reported significantly
longer sleep durations (Mdn,... = 7; Mdn,,., = 7;
U = 815,341; z = 2.055; p = .040) (Fig. 1).

In the whole sample, 18.8% reported sleep-onset
latency of more than 30 min, with a range of zero minutes
up to 6 h (Mdn = 15.0 min). In German students 18.4%
reported sleep-onset latencies of approximately 30 min
(Md = 15.0 min, see Table 8). In Luxembourg, students
regularly fell asleep after 1 min up to 3 h (Md = 20.0
min). 24.6% of Luxembourgish students reported sleep-
onset latency of over 30 min. This difference was signifi-
cant (> = 4.292, p = .038). Women reported significantly
longer sleep-onset latency in minutes (Mdn,,,., = 15;
Mdn,,,, = 15; U = 822,420; z = 2.173; p = .030). A sleep-
onset latency longer than 30 min is significantly more
often stated by women (19.7%) compared to men (16.3%;
x> = 4.258, p = .039).

Nightmares occurred less than once per week (M = .76;
SD = .85). 34.5% of German university students and
25.5% of Luxembourgish students reported nightmares
less than once a week. In Germany, 14.5% had night-
mares once or twice a week and 4.2% thrice or more
often, whereas in Luxembourg 18.5% experienced night-
mares once or twice a week and 4.9% more than that.
35.8% women (28.8% men) reported nightmares less than
once a week, 16.8% women (9.1% men) had nightmares
once or twice a week and 5.2% women (1.7% men) more
often. Hence women experience nightmares significantly
more often (x> = 86.301, p = .000).

Using MANOVA to investigate effects of gender
and country on mental health, a main effect for gender
occurred for sleep quality, daytime sleepiness, chrono-
type, depression, stress, social phobia, test anxiety, and
self-efficacy (see Table 5).

The number of semesters studied showed a significant
effect on sleep quality, social phobia and test anxiety in
a multivariate linear regression (see Table 6). University
students in higher semesters reported better sleep qual-
ity and fewer symptoms of social phobia and test anxiety.

On the Epworth Sleepiness Scale (ESS), one-third of
the students (27.2%) had a sum score higher than the cut-
off of 10, indicating a high load of daytime sleepiness for
both students in Germany as well as Luxembourg. 27.2%

men
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Table 3 Gender differences in mental health
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Variable Female university students Male university students Significance®

M (SD) M (SD)
PSQl—sleep quality for all students 7.33(3.77) 6.94 (3.47) F(1,2593)=6.17;p = .013*
ESS—daytime sleepi-ness for all students 8.59 (3.75) 7.63 (3.59) F(1,2573) = 33.73; p = .000**
MEQ—chronotype for all students 46.85 (9.38) 44.22 (9.82) F(1,2781) = 38.34; p = .000**
PHQ-9—depression for all students 7.54 (4.80) 6.56 (4.81) F(1,2632) = 21.02; p = .000**
PHQ—stress for all students 539(3.22) 462 (2.84) F(1,2613) = 52.23; p = .000**
SIAS—social phobia for all students 2362 (10.59) 23.96 (10.82) F(1,2573) =047, p = 495
PAF—test-anxiety for all students 44, 90( 1) 4371 (9.82) F(1,2693) = 19.12; p = .000**
SWE—self-efficacy for all students 9 (4.76) 29.18 (5.21) F(1,2593) = 21.99; p = .000**

2 According to MANOVA; * p < .05; ** p < .01

Table 4 Means, standard deviations and significance level for the components of the PSQI

Scale Women Men Significance level
Mdn M (SD) Mdn M (SD)
m Sleep quality 1 1 U=2812926;z=1817;p = .069
(2) Sleep-onset latency 2 2548 (28.53) 2 22.52(21.27) U=797,021,z=1.285p=.199
In minutes
(3) Sleep duration 0 7.10(1.10) 0 7.02(1.07) U=773050;z=-233;p= 816
In hours
(4) Habitual sleep efficiency 0 87.35(10.32) 0 88.81 (9.65) U=792965,z=1.190;p = .234
In percent
(5) Sleep disturbance 1 1 U =880,629;z=7.144; p = .000*
6) Use of sleep medication 0 0 U =786964;z= 432, p = 666
(7) Daytime dysfunction 1 1 U=2812662;z=2510;,p=.012*

Mdn median; M mean; SD standard deviation; * p < 0.05

20
15
10 | ‘ |
5
0

<6h 6h - 6:59h - 7:59h 8- 8:5%9h = 9h

m all students German students Luxemburgish students

Fig. 1 Sleep duration in percent in German and Luxembourgish
university students

of German students showed clinically relevant daytime
sleepiness, compared with 28.7% of Luxembourgish stu-
dents. However, the comparison between countries was
not significant (see Table 9). We found a mean of sleepi-
ness of M = 8.33 (SD = 3.82) for the whole sample. Gen-
der differences in daytime sleepiness were observed in
the whole sample (see Table 3).

Table 5 Results of MANOVA testing effects of country
and gender on sleep quality, daytime sleepiness, chrono-
type, depression, stress, social phobia, test anxiety
and self-efficacy

Variable Pillai’s trace Significance Effect size

Country 0.003 F (@, p =553 n? =.003
2471) =091

Gender 0.029 F(8, p = .000* n’ =029
2471) =929

Country* 0.004 F (@, p =265 n’ = .004

gender 2471) =139
*p<0.05

Concerning chronotype, in the whole sample, 10.3%
were morning types, 58.4% were neutral types, and 31.3%
declared to be evening types (M = 46.15; SD = 9.57).
Both countries had an equal proportion of subtypes (see
Fig. 2; Table 8).

Chronotype differed significantly between male and
female students, with men showing a later chronotype
than women (see Table 3).
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Table 6 Multivariate linear regression of number
of semesters on mental health variables
Variable? B SE B Significance
PSQl—sleep quality for all students  —.062 .020 —.062 p=.002**
ESS—daytime sleepiness for all 000 020 000 p=.996
students
MEQ—chronotype for all students 101 053 039 p=.057
PHQ-9—depression for all students  —.019 .027 —.015 p=.483
PHQ—stress for all students 007 018 008 p=.688
SIAS—social phobia for all students —.154 059 —.054 p=.008**
PAF—test-anxiety for all students —075 036 —042 p=.038*
SWE—self-efficacy for all students 028 .027 021 p=.29

2 Number of semesters was used as a predictor for PSQI, ESS, MEQ, PHQ-9, PHQ-
stress, SIAS, PAF and SWE; * p <.05; ** p < .01

10
o 1l
Morning types

Neutral chronotype Evening type

= Germany = Luxembourg

Fig. 2 Chronotypes in percent in German and Luxembourgish
students

Mental health
Concerning the PHQ, 25.5% of all students showed clini-
cally elevated levels of depression (moderate depres-
sion >10). Of those 8.3% were above cut-off for severe
symptomatology (>15). We found mean scores for Lux-
embourgish as well as German students, which were
mildly elevated (above cut-off for mild symptomatol-
ogy). Students of both countries reported equal levels of
depression and stress (see Table 9).

In relation to the diagnostic groups of the PHQ, we
observed a relatively high level of students of both
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countries who showed a moderate or severe depres-
sive or stress symptomatology (Table 7). Women in both
countries seemed to be significantly more stressed and
depressed than men (see Table 3).

Social phobia was observed in 13.3% of the total sam-
ple, having a SIAS sum score higher than the cut-off of 34.
Overall, students from both countries had mean scores
below the cut-off score for clinical significance. Addition-
ally, we found no significant differences between coun-
tries (for further information see Table 9). In addition, no
significant differences in social phobia were detected in
men and women in both countries (see Table 3).

On average, the sample had normative test-anxiety
below cut-off (M = 44.59; SD = 6.59). A percentage of
9.1% of all students reported elevated test-anxiety above
cut-off. No difference was found for test-anxiety between
countries (see Table 9). Men and women differed signifi-
cantly in their test-anxiety (Table 3).

Physical health

Across the whole sample, 11.7% reported a chronic ill-
ness (most commonly asthma with 2.16%, hypothyroid-
ism 1.3%, neurodermatitis 1.23%).

In both countries chronic illnesses (mental illnesses
excluded) were reported, with Luxembourgish students
(6.6%) reporting significantly less chronic diseases than
German students (12.3%) (x2 = 5.342; p = .010).

Concerning gender, female and male students reported
an equal proportion of chronic illnesses (x> = 5.393,
p = .066). In both countries, the percentage of partici-
pants reporting chronic illnesses did not differ signifi-
cantly between genders.

Self-efficacy

In summary, 15.1% of the whole sample reported scores
indicating impaired self-efficacy (<23). Self-efficacy
scores did not significantly differ between countries (see
Table 9), whereas there were significant sex differences
with women reporting lower self-efficacy than men
(Table 3).

Table 7 Proportional distribution in diagnostic groups of the PHQ-D

Symptom-atology Depression Stress
All students Germany Luxembourg All students Germany Luxembourg
(%) (%) (%) (%) (%) (%)
Minimal 30.1 304 27.8 453 455 413
Mild 377 37.7 375 372 37.0 385
Moderate 16.9 17.0 164 9.6 9.5 9.8
Severe 8.3 8.3 9.1 0.5 0.5 0.5

Depression and stress measured by PHQ-D, minimal <5; mild 5-9; moderate 10-14; severe >14
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Discussion

Our analysis of students from Germany and Luxembourg
revealed that for all variables concerning sleep quality and
mental strain both countries were equally affected, which
is in line with our hypotheses. Subjective sleep quality
did not differ between German and Luxembourgish stu-
dents. However, in mean the students scored above the
cut-off for clinical significance concerning sleep distur-
bances—as measured by the PSQI [39]. Although, sub-
scales of the Pittsburgh Sleep Quality Index did not differ
between countries, a total of 42.8% of students indicated
symptoms of impaired subjective sleep quality above the
cut-off, and 17.9% reported symptoms of a clinically rel-
evant sleep disorders. These prevalence rates are below
previously reported findings on impaired sleep quality
[6] but higher than estimates insomnia diagnosis in this
population [2, 7, 8]. Nevertheless, mean daytime sleepi-
ness (measured by ESS) was not above the cut-off. Other
researchers found the highest cognitive impairments due
to sleep problems and 50% experience excessive drowsi-
ness, among university students compared to employed
young adults and adolescents [40]. In the US, findings
suggested that among other health related factors such
as exercise, nutrition, mental health and stress manage-
ment, healthy sleep habits have the highest predictive
value for success in college [41]. Eden [9] concluded
that excessive daytime sleepiness and low self-efficacy
lead to lower academic motivation and lower academic
performance.

In addition to impaired sleep quality, 18.8% reported
sleep-onset latency of more than 30 min, which can be
interpreted as a symptom indicating insomnia. In the
study conducted by Taylor and colleagues [8], the rela-
tionship between insomnia and mental health problems
was no longer significant after controlling for comorbid
health problems even though they often co-occur. Sleep
duration less than 7 h is not recommended for this age
group, however, 32.6% of all students sleep less and are at
risk for health problems [42].

Concerning mental strain, approximately 27.1% of all
students suffered at least from moderate symptoms of
depression. We found a slightly elevated level of depres-
sive symptoms, and stress and signs of social anxiety
for the whole sample. About 19.8% of students reported
clinical relevant symptoms of social phobia, although the
majority of students did not reach the cut-off for social
phobia as measured by the SIAS. These prevalence rates
are higher than reported by another sample of German
university students, in which 14.1% fulfilled the criteria
for a depressive disorder and 4.6% criteria for any anxi-
ety disorder [18]. Even though there were no significant
differences between countries in depression, stress, social
phobia and fear of exams, a critical number of students
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seemed to be impaired in both countries. Academic suc-
cess seems to be impaired by symptoms of depression as
detected in the US and in a large sample of adolescents
in Finland [43] and perceived stress and self-efficacy
influenced academic performance [44], also these results
are important for a university career. Beyond, in college
freshmen, self-efficacy was a robust and consistent pre-
dictor of academic success, even more than stress. We
found nearly one-quarter of our students reported clini-
cally relevant impairments. These results demonstrate
that university students have impairments in depression
as well as a high stress level. Underlying mechanisms
should be uncovered and implications for interventions
should be developed.

As self-efficacy seems to be a central factor of sleep and
mental health in university students it would be good to
improve resources, as increase self-efficacy in univer-
sity students. Various studies demonstrated that higher
self-efficacy is known to be associated with less sleep
problems [2] and less nightmares [3]. Self-efficacy is
significantly lower in female university students than in
male as reported in previous studies [45, 46].

Concerning gender, in the present sample female stu-
dents in both countries reported significantly lower sleep
quality compared to male students, which is in line with
previous studies, showing lower sleep quality in female
university students [2]. These findings suggest women in
both countries being more vulnerable for disturbed sleep.
Women tended to report more sleep disturbances and
more daytime sleepiness. Chronotype was significantly dif-
ferent between genders, with more men reporting a slightly
later chronotype, even though a later chronotype has been
found to be a risk factor for disturbed sleep [47]. In addi-
tion, women tended to be more depressed, more stressed
and reported more test-anxiety. These results are in line
with previous findings [18, 23]. In a large global sample,
Seedat and colleagues [48] found women had a higher risk
for anxiety and mood disorders. Except for social phobia,
these findings are in line with our sample. Interestingly,
men and women report an equal number of symptoms of
social phobia but this phenomenon has also been previ-
ously shown [49]. Considering these results, more attention
should be paid to female students’ mental health.

The number of semesters studied showed a significant
effect on sleep quality, social phobia, and test anxiety.
Students in higher semesters reported fewer sleep prob-
lems and less anxiety. This is in contrast to previous find-
ings which reported more mental health problems in
higher semesters as health problems often co-occur with
studying longer than 13 semesters [50]. However, our
results are more in line with other authors, who found
the highest level of sleep disturbances and stress in the
first year [51].
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All reported variables have an impact on subjective
quality of life, which highlights the importance of further
research to encounter mechanisms underlying the differ-
ence in sleep patterns in different countries. The increase
in negative affect when sleep deprived [52] might lead to
a vicious circle of sleep deprivation, negative affect, lower
academic success, more negative interactions and lower
quality of life. Further impairments including heavy
drinking and physical inactivity have been concluded to
be the consequence of sleep problems [53]. In addition,
variables like physical activity, consummation of drugs
and other health-related factors should be included in
further studies. The findings in the present sample under-
line the importance of interventions especially designed
for students.

Some limitations should be named. The high number
of women (73.3% in the current sample; 48.0% in Ger-
man universities; [54]) and very unequal sample sizes in
Germany and Luxembourg might impair the generaliz-
ability of these results. Women always showed an ele-
vated health risk and a higher stress level, so all results
could have overrated the real impairments in European
students [6]. Nevertheless, the current sample size is
large, and all measurements were self-reports. Other
than that the encountered difference in sleep distur-
bances between countries could be due to different
cities or other factors having an impact on sleep, like
stress in the specific study-subject, alcohol and drugs
(Luxembourg is much closer to Holland and its legal-
ized Marihuana) or different living environments
(shared flats, student residence, living with parents).
Culturally the two countries seem not very different.
Furthermore, only two countries took part in this study
and generalizability to other countries might be limited.
The number of semesters was included in the analysis
even though we had no information on degree, so the
validity of this analysis is limited. More detailed analy-
ses of different schedules in various disciplines might
show impact on university students’ lives even though
previous studies showed no influence on sleep quality
or mental health [18, 55]. Variables worthy of consider-
ation in further studies might be part-time or full-time
studies, the number of children or jobs besides study-
ing. Furthermore, in the present study, other comor-
bid health problems were not assessed even though
previous research shows a strong relationship between
pain and sleep [56]. Comorbid health problems might
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interact with mental health problems and insomnia
symptoms [8].

Conclusion

In summary, German and Luxembourgish students
reported an alarming level of sleep disturbances and
emotional stress with an elevated percentage on a clinical
level, therefore prevention (sleep education) and special-
ized intervention programs are needed to enhance well-
being and to prevent chronification of symptoms and
impairment on academic outcomes.
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Table 8 Means, standard deviations and significance level for the components of the PSQI in both countries
Scale Germany Luxembourg Significance level
Mdn M (SD) Mdn M (SD)
m Sleep quality 1 1 U=1241562z=—1207;p=.228
2 Sleep-onset latency 2 2447 (26.85) 2 27.84 (26.05) U=257277,z=1.888; p=.059
In minutes
(3) Sleep duration 0 7.09 (1.08) 0 6.94(1.17) U =256,345,z=1615,p =.106
In hours
(4) Habitual sleep efficiency 0 87.83(10.11) 0 86.30(10.92) U =258207,z=1.833;p = .067
In percent
(5) Sleep disturbance 1 1 U=242547,z=—.177,p = 907
(6) Use of sleep medication 0 0 U=241562;z=—485,p=.628
(7) Daytime dysfunction 1 2 U=242553,z=473;p = 636

Mdn median; M mean; SD standard deviation; p < 0.05

Table 9 Mental health differences in German and Luxembourgish university students

Variable German university students Luxembourgish university students Significance®
M (SD) M (SD)

PSQl—sleep quality 7.20 (3.66) 7.79 (4.03) F(1,2593)=.716; p = .389
ESS—daytime sleepiness 8.34 (3.69) 749 (4.26) F(1,2593) = .045; p = 831
MEQ—chronotype 46.11(9.52) 4721 (927) F(1,2593) = 1.274;p = 259
PHQ-9—depression 727 (4.81) 7.50 (4.79) F(1,2593) = .227;p = 599
PHQ—stress 5.13(3.21) 9(3.20) F(1,2593) = .031; p= 861
SIAS—social phobia 23.65(10.61) 2467 (11.10) F(1,2593)=1913;p=.167
PAF—test-anxiety 4456 (6.57) 4554 (6.79) F(1,2593) = 3.090; p = .079
SWE—self-efficacy 2844 (4.92) 2845 (4.62) F(1,2593)=.017;p =.897

@ According to MANOVA; M mean; SD standard deviation

Received: 27 October 2016 Accepted: 14 March 2017
Published online: 29 March 2017

References

1.

Meier S, Milz S, Krédmer A. Gesundheitssurvey fur Studierende in NRW.
Universitat Bielefeld; 2007. http://www.gesundheitsfoerdernde-hoch-
schulen.de/Inhalte/F_Gesundheitssurvey_NRW/Projektbericht_Ges-
Sur_NRW.pdf..

Schlarb AA, Kulessa D, Gulewitsch MD. Sleep characteristics, sleep
problems, and associations of self-efficacy among German university
students. Nat sci sleep. 2012;4:1-7.

Schlarb AA, Bihlmaier |, Hatzinger M, Gulewitsch MD, Schwerdtle B.
Nightmares and associations with sleep quality and self-efficacy among
university students. J Sleep Disord Manag. 2016;1:2.

Forquer LM, Camden AE, Gabriau KM, Johnson CM. Sleep patterns of col-
lege students at a public university. J Am coll health. 2008;56(5):563-5.
Ohayon MM, Roberts RE, Zulley J, Smirne S, Priest RG. Prevalence and
patterns of problematic sleep among older adolescents. J Am Acad Child
Adolesc Psychiatry. 2000;39(12):1549-56.

Buboltz WC Jr, Brown F, Soper B. Sleep habits and patterns of college
students: a preliminary study. J Am coll health. 2001;50(3):131-5.
Nadorff MR, Nazem S, Fiske A. Insomnia symptoms, nightmares, and
suicidal ideation in a college student sample. Sleep. 2011;34(1):93-8.
Taylor DJ, Gardner CE, Bramoweth AD, Williams JM, Roane BM, Grieser EA,
et al. Insomnia and mental health in college students. Behav Sleep Med.
2011;9(2):107-16.

13.

14.

Edens KM. The relationship of university students’sleep habits and aca-
demic motivation. NASPA J. 2006;43(3):432-45.

Galambos NL, Vargas Lascano DI, Howard AL, Maggs JL. Who sleeps
best? Longitudinal patterns and covariates of change in sleep quantity,
quality, and timing across four university years. Behav Sleep Med.
2013;11(1):8-22.

. Pilcher JJ, Walters AS. How sleep deprivation affects psychological

variables related to college students’ cognitive performance. J Am coll
health. 1997,46(3):121-6.

Daley M, Morin CM, LeBlanc M, Gregoire JP, Savard J, Baillargeon L. Insom-
nia and its relationship to health-care utilization, work absenteeism,
productivity and accidents. Sleep Med. 2009;10(4):427-38.

Soderstrom M, Jeding K, Ekstedt M, Perski A, Akerstedt T. Insufficient sleep
predicts clinical burnout. J Occup Health Psychol. 2012;17(2):175-83.
Roeser K, Bruckner D, Schwerdtle B, Schlarb AA, Kubler A. Health-related
quality of life in adolescent chronotypes—a model for the effects of sleep
problems, sleep-related cognitions, and self-efficacy. Chronobiol Int.
2012;29(10):1358-65.

Besoluk S, Onder |, Deveci I. Morningness-eveningness preferences

and academic achievement of university students. Chronobiol Int.
2011,28(2):118-25.

Bartimote-Aufflick K, Bridgeman A, Walker R, Sharma M, Smith L. The
study, evaluation, and improvement of university student self-efficacy.
Stud High Edu. 2015;41(11):1-25.

Thees S, Gobel J, Jose G, Bohrhardt R, Esch T. Die Gesundheit von Studier-
enden im Bologna-Prozess. Praev Gesundheitsf. 2012;7(3):196-202.

Bailer J, Schwarz D, Witthoft M, Stiibinger C, Rist F. Pravalenz psychischer
Syndrome bei Studierenden einer deutschen Universitdt. Psychotherapie
Psychologie Medizin. 2008;58(11):423-9.


http://www.gesundheitsfoerdernde-hochschulen.de/Inhalte/F_Gesundheitssurvey_NRW/Projektbericht_GesSur_NRW.pdf.
http://www.gesundheitsfoerdernde-hochschulen.de/Inhalte/F_Gesundheitssurvey_NRW/Projektbericht_GesSur_NRW.pdf.
http://www.gesundheitsfoerdernde-hochschulen.de/Inhalte/F_Gesundheitssurvey_NRW/Projektbericht_GesSur_NRW.pdf.

Schlarb et al. Int J Ment Health Syst (2017) 11:24

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

Blanco C, Okuda M, Wright C, Hasin DS, Grant BF, Liu S-M, et al. Mental
health of college students and their non-college-attending peers: results

from the national epidemiologic study on alcohol and related conditions.

Arch Gen Psychiatry. 2008;65(12):1429-37.

Mojtabai R, Stuart EA, Hwang |, Eaton WW, Sampson N, Kessler RC.
Long-term effects of mental disorders on educational attainment in the
national comorbidity survey ten-year follow-up. Soc Psychiatry Psychiatr
Epidemiol. 2015;50(10):1577-91.

Bayram N, Bilgel N. The prevalence and socio-demographic correlations
of depression, anxiety and stress among a group of university students.
Soc Psychiatry Psychiatr Epidemiol. 2008;43(8):667-72.

Nerdrum P, Rustgen T, Rennestad MH. Student psychological distress: a

psychometric study of 1750 Norwegian 1st-year undergraduate students.

Scandinavian J Edu Res. 2006;50(1):95-109.

Chapell MS, Blanding ZB, Silverstein ME, Takahashi M, Newman B, Gubi
A, et al. Test anxiety and academic performance in undergraduate and
graduate students. J Educ Psychol. 2005;97(2):268-74.

Alvaro PK, Roberts RM, Harris JK. A systematic review assessing bidirec-
tionality between sleep disturbances, anxiety, and depression. Sleep.
2013,36(7):1059-68.

Doane LD, Gress-Smith JL, Breitenstein RS. Multi-method assessments of
sleep over the transition to college and the associations with depression
and anxiety symptoms. J Youth Adolesc. 2015;44(2):389-404.

Roeser K, Obergfell F, Meule A, Vogele C, Schlarb AA, Kubler A. Of

larks and hearts-morningness/eveningness, heart rate variability and
cardiovascular stress response at different times of day. Physiol Behav.
2012;106(2):151-7.

Muris P. Relationships between self-efficacy and symptoms of anxiety
disorders and depression in a normal adolescent sample. Personality
Individ Differ. 2002;32(2):337-48.

Riemann D, Backhaus J. Behandlung von Schlafstérungen. Weinheim:
Beltz, PsychologieVerlagsUnion; 1996.

Johns MW. A new method for measuring daytime sleepiness: the
Epworth sleepiness scale. Sleep. 1991;14(6):540-5.

Bloch KE, Schoch OD, Zhang JN, Russi EW. German version of the
Epworth sleepiness scale. Respiration. 1999;66(5):440-7.

Griefahn B, Kunemund C, Brode P, Mehnert P. Zur Validitat der deutschen
Ubersetzung des Morningness-Eveningness-Questionnaires von Horne
und Ostberg. The validity of a German version of the Morningness-
Eveningness-Questionnaire developed by Horne and Ostberg. Somnolo-
gie. 2001;5(2):71-80.

Gréfe K, Zipfel S, Herzog W, Lowe B. Screening psychischer Stérungen
mit dem "Gesundheitsfragebogen fir Patienten (PHQ-D)". Diagnostica.
2004;50(4):171-81.

Lowe B, Spitzer RL, Zipfel S, Herzog W. Gesundheitsfragebogen fur
Patienten (PHQ D). Komplettversion und Kurzform. Testmappe mit
Manual, Fragebdgen, Schablonen. Karlsruhe: Pfizer; 2002.

Stangier U, Heidenreich T, Berardi A, Golbs U, Hoyer J. Die Erfassung sozi-
aler Phobie durch die social interaction anxiety scale (SIAS) und die social
phobia scale (SPS). Zeitschrift fur Klinische Psychologie und Psychothera-
pie. 1999;28(1):28-36.

Hodapp V, Rohrmann S, Ringeisen T. PAF—Prifungsangstfragebogen.
Gottingen: Hogrefe; 2011.

Hinz A, Schumacher J, Albani C, Schmid G, Brahler E. Bevolkerung-
sreprasentative Normierung der Skala zur Allgemeinen Selbstwirksam-
keitserwartung. Diagnostica. 2006;52(1):26-32.

Schwarzer R, Jerusalem M, editors. Skalen zur erfassung von Lehrer-und
Schilermerkmalen: Dokumentation der psychometrischen Verfahren

im Rahmen der Wissenschaftlichen Begleitung des Modellversuchs
Selbstwirksame Schulen. Berlin; 1999.

Bortz J, Schuster C. Statistik fir Human- und Sozialwissenschaftler. Berlin,
Heidelberg: Springer; 2011.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The pittsburgh
sleep quality index: a new instrument for psychiatric practice and
research. Psychiatry Res. 1989;28(2):193-213.

Oginska H, Pokorski J. Fatigue and mood correlates of sleep length in
three age-social groups: school children, students, and employees.
Chronobiol Int. 2006;23(6):1317-28.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Page 10 of 10

. Trockel MT, Barnes MD, Egget DL. Health-related variables and academic

performance among first-year college students: implications for sleep
and other behaviors. J Am coll health. 2000;49(3):125-31.

Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al.
National sleep foundation’s sleep time duration recommendations: meth-
odology and results summary. Sleep Health. 2015;1(1):40-3.

Frojd SA, Nissinen ES, Pelkonen MUI, Marttunen MJ, Koivisto A-M, Kaltiala-
Heino R. Depression and school performance in middle adolescent boys
and girls. J adolesc. 2008;31(4):485-98.

Zajacova A, Lynch SM, Espenshade TJ. Self-efficacy, stress, and academic
success in college. Res High Educ. 2005;46(6):677-706.

Wilson F, Kickul J, Marlino D. Gender, entrepreneurial self-efficacy, and
entrepreneurial career intentions: implications for entrepreneurship
education. Entrepreneurship Theory Pract. 2007;31(3):387-406.

Caprara GV, Fida R, Vecchione M, Del Bove G, Vecchio GM, Barbaranelli C,
et al. Longitudinal analysis of the role of perceived self-efficacy for self-
regulated learning in academic continuance and achievement. J Educ
Psychol. 2008;100(3):525-34.

Alvaro PK, Roberts RM, Harris JK. The independent relationships between
insomnia, depression, subtypes of anxiety, and chronotype during ado-
lescence. Sleep Med. 2014;15(8):934-41.

Seedat S, Scott KM, Angermeyer MC, Berglund P, Bromet EJ, Brugha TS,
et al. Cross-national associations between gender and mental disorders
in the world health organization world mental health surveys. Arch Gen
Psychiatry. 2009,66(7):785-95.

McLean CP, Anderson ER. Brave men and timid women? A review

of the gender differences in fear and anxiety. Clin psychol rev.
2009;29(6):496-505.

Middendorff E, Apolinarski B, Poskowsky J, Kandulla M, Netz N. Die
wirtschaftliche und soziale Lage der Studierenden in Deutschland 2012.
2013.

Abt H, Gusy B, Lohmann K, Topritz K, Worfel F, Esch T et al. Wie gesund
sind Studierende der Hochschule Coburg?. 2014.

Minkel JD, Banks S, Htaik O, Moreta MC, Jones CW, McGlinchey EL,

et al. Sleep deprivation and stressors: evidence for elevated negative
affect in response to mild stressors when sleep deprived. Emotion.
2012;12(5):1015-20.

Haario P, Rahkonen O, Laaksonen M, Lahelma E, Lallukka T. Bidirectional
associations between insomnia symptoms and unhealthy behaviours. J
Sleep Res. 2013;22(1):89-95.

Statistisches Bundesamt. Frauenanteile an deutschen Hochschschulen.
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/Bildung-
ForschungKultur/Hochschulen/Tabellen/FrauenanteileAkademischelauf-
bahn.html. Access date: 10 Oct 2016.

Friedrich A, ClaBen M, Schlarb AA. Sag mir, was Du studierst, und ich sag
Dir, wie Du schlafst. Somnologie. 2016,20(4):281-7.

Gulewitsch MD, Muller J, Hautzinger M, Schlarb AA. Brief hypnotherapeu-
tic-behavioral intervention for functional abdominal pain and irritable
bowel syndrome in childhood: a randomized controlled trial. Eur J
Pediatr. 2013;172(8):1043-51.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/BildungForschungKultur/Hochschulen/Tabellen/FrauenanteileAkademischeLaufbahn.html
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/BildungForschungKultur/Hochschulen/Tabellen/FrauenanteileAkademischeLaufbahn.html
https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/BildungForschungKultur/Hochschulen/Tabellen/FrauenanteileAkademischeLaufbahn.html

	Sleep disturbances and mental strain in university students: results from an online survey in Luxembourg and Germany
	Abstract 
	Objectives: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Procedure
	Study sample
	Diagnostic measures
	Statistical analysis

	Results
	Sleep
	Mental health
	Physical health
	Self-efficacy

	Discussion
	Conclusion
	Authors’ contributions
	References




