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Abstract.

Background: Sleep is a central factor for a healthy lifestyle and thus a health-related resource.

Objectives: The present study clarifies the origin and importance of sleep hygiene behaviour as a possible coping strategy
of students and examines the extent to which students use sleep to cope with stress.

Methods: For this purpose, in this longitudinal study a total of N=145 students reported on sleep hygiene behaviour in
everyday study life, health-related intention formation, subjective experience of stress and sleep quality over a period of two
weeks. Multiple regression and moderation analyses were calculated.

Results: Intentions to enact sleep hygiene behaviour were not triggered by current stress experiences. However, significant
interaction between intentions to and actually enacted sleep hygiene behaviour was found. In students with high intentions,
sleep hygiene behaviour leads to decreased stress experiences.

Conclusion: Students’ sleep hygiene behaviour supports coping with stress in students with high intentions. Further research
must identify specifics of sleep hygiene behaviour and ways of increasing intention to use it as coping strategy in students’

health-promotion.
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INTRODUCTION

Sleep contributes fundamentally to the regenera-
tion of body, mind and soul and is an important health
resource [1]. In contrast, non-restful sleep can lead
to health restrictions and impair mental and physical
performance as well as participation in professional
and social life [2]. Therefore, a lack of sleep com-
bined with persistent stress represents an important
health risk.

While the negative influence of stress on sleep has
been demonstrated in research [3, 4], up to now, the
influence of sleep on the experience of stress is not
well investigated and less represented in the litera-
ture. Therefore, the present study aims to investigate
the interplay of stress experiences and intended sleep
hygiene behaviour in students and to address the role
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of sleep as a health-related resource and strategy for
coping with stress.

Student stress

“Stress” is generally described as a state of ten-
sion, which is perceived subjectively and, according
to the transactional stress model [5], arises from an
imbalance of perceived environmental (or internal)
demands and one’s own resources. The appraisal of
environmental demands as unpredictable, uncontrol-
lable and temporally long lasting promotes stress. If
additionally, individual resources are appraised to be
insufficient to cope with the respective stressor, stress
emerges. Lazarus [5] describes two basic forms of
coping with experienced stress: the emotion-oriented
coping, which involves strategies to improve one’s
own emotional state, and the problem-oriented cop-
ing, in which the individual actively intervenes in the
situation to change the problem.
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During their studies, various stressors such as
workload or time pressure affect students [6]. Fac-
tors that students associate with their personal stress
are extremely diverse. The symptoms of stress vary
from physical to psychological conditions such as
headache, stomach pain and palpitations or mood
swings, increased irritability or a lack of concentra-
tion. As aresult of the increasing experience of stress,
health-promoting behaviour decreases [6] as well as
risk behaviour such as smoking or changes in sleep
behaviour increases [7]. Insufficient recovery phases
and inadequate coping mechanisms can lead to a state
of exhaustion.

Sleep hygiene behaviour for stress regulation

In order to promote stress-reducing behaviour, we
have to understand how such health behaviour devel-
ops: An important prerequisite for enacting health
behaviour is that health is viewed as influenceable
and that an intention is formed [8]. These health-
related intentions arise through the active engagement
of the person with their environment, i.e. in a pro-
cess of weighing up the possible positive or negative
consequences of health behaviour, one’s risk and effi-
cacy to cope with difficult and stressful situations.
Consequently, intention are formed to increase health
behaviour or to minimize risks behaviour [9].

The literature suggests that stress typically results
in a decrease in sleep hygiene behaviour [10].
However, up to now, there is less literature on
whether sleep and a special attention to good sleep
can be understand as coping strategy [11]. There-
fore, the focus of the present study is on sleep
hygiene behaviour in the context of students’ stress
experiences. Sleep hygiene refers to behaviour that
contributes to the promotion of restful sleep. The term
“non-restful sleep” was introduced as an umbrella
term for all sleep disorders. Non-restful sleep severely
limits psychological well-being and quality of life
[12]. To counteract this, we want to understand
whether sleep hygiene is intended to improve sleep
in times of stress. It refers to the organization of daily
routines as well as behavioural recommendations for
the night and the sleeping environment. The basic
rules of sleep hygiene include the observance of regu-
lar bedtime and getting up times as well as a sufficient
amount of sleep. Factors that interfere with falling
asleep are the consumption of caffeinated or alcoholic
beverages or dealing with topics, which trigger stress
and anxiety [13]. These factors will be investigated
in the present study.

Knowing that adequate sleep hygiene behaviour is
an important health-related resource and understand-
ing it as a strategy to improve in stress management
[11, 13], the following hypotheses are formulated:

Hypothesis 1: Students who experience a higher
amount of stress show higher intentions to show sleep
hygiene behaviour.

Hypothesis 2: Students with higher intentions to
show sleep hygiene behaviour also show increased
sleep hygiene behaviour.

Hypothesis 3: Students who use sleep hygiene
behaviour intendedly as a coping strategy experience
less stress.

MATERIALS AND METHODS
Design

In this longitudinal study with two points in time at
an interval of two weeks, the students were asked to
report their stress experiences and their sleep hygiene
behaviour in a paper and pencil questionnaire. The
study was conducted in accord with the Helsinki Dec-
laration and approved by a local ethic committee.

Sample

The sample includes N =145 students from differ-
ent study programs (health sciences, midwifery). The
majority of n=122 were female. The average age
was M =27.68 years (SD =4.53; range: 20-46 years).
Most of the study participants were married or in a
steady relationship at the time of the survey; 20% of
the participants already had children.

In addition, the majority of the study participants
completed trainings in the care sector, while around
a quarter of the participants were trained in the field
of physical and speech therapy. Around 98% of the
study participants completed a full-time course, while
the majority stated that they also worked part-time in
addition to their studies.

Measuring instrument

Experiencing stress. Students’ stress experiences
were measured at both, T1 and T2, using the German
version of the Percieved Stress Questionnaire (PSQ)
[14]. This standardized test uses 20 items to assess
the current subjectively experienced stress. Response
format was a 4-point Likert scale from 1 =“not at all”
to 4 = “three or more times per week”. For analysis, a
total score was computed with values between 0 and
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Table 1
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Multiple regression for the prediction of intention for sleep hygiene behaviour by
stress experiences, controlled for age and gender

DV: Intention T1

DV: Intention T1

Avoiding stress and anxiety Avoiding caffeine
B SEg T P B SEp T 04
Age -0.02 002 -1.09 0.28 004 003 -1.17 024
Gender -0.01 0.28 -0.02 0.98 0.73 0.40 1.80 0.07
Stress T1 -0.28 0.18 -1.54 0.13 -0.07 026  -0.26 0.79
R? .03 0.03
F(3,127) 1.25 29 1.56 0.20
100 (above-average level of stress) with Cronbach’s RESULTS

alpha between 0.80 and 0.86 (Fliege et al., 2005).

Sleep hygiene behaviour. At t2, sleep hygiene
behaviour was assessed by two items comparable to
[13] (i.e. “On how many days in the past 2 weeks
did you avoid anything that caused anxiety or stress
before bed?/...did not drink coffee (or other bever-
ages containing tea or caffeine) eight hours before
bedtime?”’). The students were asked to indicate the
number of days on which they had practiced the
respective sleep hygiene behaviour in the past two
weeks.

Intentions for sleep hygiene behaviour. At Tl1,
intentions for sleep hygiene behaviour were assessed
in parallel to sleep hygiene behaviour by two sin-
gle items (e.g., avoid anxiety and stress, no caffeine)
on a 6-point Likert scale from 1="*not at all” to
6 = “exactly right”.

Statistical procedure

The hypotheses presented in the above model were
tested using three multiple regression analyses. In
addition to the respective predictor and criterion, age
and gender, and testing hypotheses 2 and 3, also
stress experiences were included as control variables
in the models. Hypotheses 3 was tested by means of
a moderation analyses using the PROCESS macro
for SPSS [15], applying model 1 for linear regres-
sions with two-way interactions. In case of significant
interactions, it estimates and tests conditional effects
of the predictor at high and low levels of the moder-
ator. All predictors were centered around their grand
mean. Since sleep hygiene behaviours seem to repre-
sent different kinds of coping (intention: Cronbach’s
alpha=.13, behaviour: Cronbach’s alpha=.33), we
decided to calculate two separate models, consider-
ing each sleep hygiene behaviour at a single item
level.

Students show quite stable (repeated measures
F(1,131)=2,78, p=0.09) stress levels with M =42.2
(SD=18.8)at Tl and M=39.3 (SD=17.6) at T2. The
intentions to practice sleep hygiene behaviour were
comparatively high (avoiding stress and anxiety T1:
M=4.51, SD=1.20; avoiding caffeine T1: M =3.52,
SD =1,74). Students enacted sleep hygiene behaviour
to avoid stress and anxiety on M =9.5 (§SD=3.8) and
to avoid caffeine on M =7.9 (SD =5.5) of the possible
14 days.

Contrary to hypothesis I, whether higher perceived
stress levels at T1 were associated with intentions for
sleep hygiene behaviour at T1, there was no signif-
icant association between stress and intention. Age
and gender were also not related to intention (see
Table 1)

In line with hypothesis 2, the relationship between
intentions at T1 and sleep hygiene behaviour at T2,
there was a significant association between intention
and avoiding caffeine, such that students with higher
intentions at T1 more strongly avoided caffeine at T2.
Contrary to hypothesis 2, there was no association
between intention and avoiding stress and anxiety.
Here, stress experiences was the strongest predictor
(see Table 2).

In line with hypothesis 3 about the relationship
between intended sleep hygiene behaviour at T2 and
stress at T2, there was a significant interaction of
intention and enacted sleep hygiene behaviour in the
prediction of stress experiences at T2 with regard
to the avoidance of stress and anxiety. Conditional
effects show that avoiding stress and anxiety was
associated with decreased levels of stress (Bcond. =-
1.96, p<0.001) in students with high intentions,
whereas there was no association in individuals with
low intentions (Bcond.=-0.49, p=0.22). In contrast
to hypotheses 3, avoiding caffeine was not associated
with changes in stress experiences.
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Table 2
Multiple regression for the prediction of sleep hygiene behaviour by intention,
controlled for age, gender and stress experiences
DV: Sleep hygiene T2 DV: Sleep hygiene T2
Avoiding stress and anxiety Avoiding caffeine
B SEg T p B SEg T P
Age -0.08 0.07 -1.13 0.26 -0.29  0.10 -3.02 0.01
Gender -1.81 084 -2.15 0.03 0.68 1.12 0.60 0.55
Stress T1 -2.08 055 375 <.001 0.01 0.02 0.27 0.79
Intention T1 0.27 0.26 1.06 0.29 1.42 0.24 6.01 <0.001
R 0.16 0.29
F(4, 126) 5.79 <0.001 13.02 <0.001
Table 3
Multiple regression for the prediction of stress experiences by intention, sleep hygiene behaviour
and its interaction, controlled for age, gender and stress experiences
DV: Stress Experiences T2
Sleep hygiene: Sleep hygiene:
Avoiding stress and anxiety Avoiding caffeine

B SEg T P B SEg T p
Age 0.09 0.24 0.38 0.38 0.21 0.26 0.80 0.42
Gender 3.03 2.79 1.08 0.28 4.72 3.02 1.57 0.12
Stress T1 0.56 0.06 9.95 <.001 0.64 0.06 10.80 <0.001
Intention T1 0.15 0.83 0.17 0.86 -0.65 074 -0.88 0.38
Sleep hygiene T2 122 029 424 <.001 -0.07 024 -030 0.76
Interaction -0.60 0.06 -2.80 0.01 -0.06 0.13 046 0.64
R? 0.59 0.29
F(6, 124) 29.14 <.001 13.02  <0.001
Note. Interaction: Intention T1 * Sleep hygiene behaviour T2.

DISCUSSION an increased need for sleep arises and sleep hygiene

The central question of this work was to what
extent students use their sleep hygiene behaviour to
cope with stress. Although there was no connection
between the initial stress experiences and intentions,
the students who reported higher intentions for sleep
hygiene behaviour to avoid stress and anxiety before
going to bed were able to enact it more often, which
in turn was accompanied by less stress.

The results of the present study on the students’
stress experiences coincide with numerous studies
that were able to prove that students generally report
increased stress levels [14].

Against this background that students seem to be a
risk group for showing health-detrimental behaviour
[6, 16], it is not surprising that in the present study,
perceiving stress did not lead to the formation of
health-promoting intentions, contradicting hypothe-
sis 1. Tt is questionable whether students use sleep
hygiene as a coping strategy next to other strategies
to cope with stress [5, 9, 17]. Therefore, this question
has to be investigated in more detail. Future studies
should also consider further influencing factors on
the formation of intentions. In addition, it would be
interesting to compare the extent of stress at which

becomes relevant as a coping strategy.

As assumed in hypothesis 2 and in line with previ-
ous research [18, 19], a significant relationship exists
between intention and sleep hygiene behaviours with
respect to caffeine avoidance but not with respect to
avoidance of stress and anxiety triggers. Since health
behaviour change models [9] also consider volitional
processes to bridge the gap between intentions and
behaviour [20], future studies may investigate the
role of planning or action control [10] to support the
enactment of sleep hygiene behaviour in students.

Hypothesis 3 assumed sleep hygiene behaviour to
be a coping strategy, intended and implemented to
reduce stress experiences. Ensuring a high quality of
sleep after stressful days can prevent negative effects
on emotional perception and thus has a positive effect
on stress management [11, 21]. Since intentions for
sleep hygiene behaviour were not associated with
higher amounts of stress at T1, such behaviour cannot
be interpreted as being purposefully shown with the
aim of stress reduction. However, for the avoidance
of anxiety and stress at bedtime, students with high
intention to avoid such topics and who were more
able to enacted respective behaviour, successfully
decreasing their stress experiences.
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In contrast, students, who had low intentions to
avoid stress and anxiety, were not able to decrease
stress, even when they tried to avoid stress and anxiety
at bedtime. This suggests that intentions play a cru-
cial role in a proper stress management. They enable
a conscious and purposeful regulation of stress. Nev-
ertheless, as discussed above, future studies should
identify which sleep hygiene behaviours are appro-
priate to meet the needs of students and which
motivational factors help to increase their intentions
to use respective behaviours as coping strategies.

To sum up, students did not intend to use sleep
hygiene behaviour as a coping strategy to decrease
stress. However, students with higher intentions were
able to enact them successfully in terms of more
sleep hygiene behaviour and less stress. These results
should encourage students and their consultants to
understand the practice of sleep hygiene behaviour
as a personal resource [1, 11] and to use them for
stress regulation.

Limitations

The present study is one of the first to combine the
assumptions of the health behaviour change models
[8, 9] and stress models [5] and investigate intended
sleep hygiene behaviour as a coping strategy.

First, since the focus of the present study lay
on the formation and enactment of intentions for
sleep hygiene behaviour in the context of students’
stress, future studies should take into account dif-
ferent kinds of students’ sleep behaviour and sleep
quality, as well. Additionally, sleep problems are also
present in a number of mental disorders, future stud-
ies. Should also control for respective symptoms and
diagnoses.

Second, the timeframe of the present study was
only two weeks. On the one hand, long-term stud-
ies should reveal the intervals at which interactions
between sleep, stress and sleep hygiene behaviour
can be expected, on the other hand, dairy studies may
help to understand whether stress is a prerequisite
or consequence of sleep hygiene behaviour and vice
versa.

Third, in the present study, the focus was only
on behaviours that take place immediately before
going to bed, such as not drinking caffeinated drinks
in the evening. However, since many other spe-
cific behaviours relate to sleep hygiene, it would
be interesting to consider further behaviours. A
more complex operationalization of sleep hygiene
behaviours can be developed in order to make state-

ments about the range of sleep hygiene and a more
targeted prediction of the resulting stress experiences.

Fourth, future studies should also replicate findings
taking objective measures of stress into account.

Fifth, the present sample was overwhelmingly
female sample, which reduces the generalizability of
this study. Future studies should have a closer look
on gender differences in sleep hygiene behaviour and
its function for stress management.

Implications and outlook

Stress experience increases within the course of
studies, while the health-related behaviour of the stu-
dents tends to decrease. This indicates the need to
develop measures and interventions to reduce and
prevent stress in students [6, 16]. The present study
can contribute to the development of health pro-
motion concepts for students. Based on the present
findings, adequate sleep hygiene behaviour may be
supported to increase psychological well-being and
performance [1] and promotes stress management
during studies [16]. Students should be made aware of
the benefits of sleep hygiene behaviour and be encour-
aged to identify and use adequate sleep hygiene
behaviours to cope with stress. Understanding spe-
cific effects of different sleep hygiene behaviours
offers great potential to derive behavioural recom-
mendations for students in order to create an optimal
basis for restful sleep.

Education about adequate sleep hygiene behaviour
may complement health promotion and counselling
in students.
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