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Abstract

Background: Adequate sleep is of great importance in recovering from and preparing
for training and competition.
Objective: This study aimed to investigate subjective sleep quality and daytime
sleepiness of the German women’s junior national ice hockey team before and
after a training camp immediately preceding the World Championship Division IA
tournament.
Materials and methods: Twenty athletes (16.40± 0.68 years) completed German
paper–pencil versions of the Pittsburgh Sleep Quality Index (PSQI) and the Epworth
Sleepiness Scale (ESS) before the training camp (T1, day 1) and on the final day of the
training camp (T2, day 7).
Results: Paired t-tests indicated a significant decrease in PSQI global scores from
pre- to post-training camp assessments (t= 2.33, p= 0.031, df= 19), with a medium
effect size (d= 0.52). Regarding ESS global scores, results of the paired t-test indicated
no significant pre- to post-training camp differences (t= 0.67, p= 0.510, df= 19)
and the effect size was trivial (d= 0.15). Mean scores were reduced for both PSQI
(T1= 5.90± 2.36, T2= 4.65±2.18) and ESS (T1= 9.00± 3.58, T2= 8.60± 4.04) after the
training camp. When analyzed according to the position of the players, no statistically
significant intergroup differences were found.
Conclusion: This study underlines the need for monitoring and screening youth
athletes’ sleep before special sports events in order to identify a potential need
for intervention as early as possible, to prevent serious consequences for athletes’
performance capability and well-being.
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Sleep is considered essential for ensur-
ing athletes’ health and well-being [30].
In ice hockey, adequate sleep appears to
be of particular importance to prevent
injuries and ensure performance readi-
ness [23]. A previous study in German
male youth national ice hockey athletes
stated an urgent need for further studies

on sleep in ice hockey [14]. This study
thus assessed subjective sleep qual-
ity and daytime sleepiness of the Ger-
man women’s junior national ice hockey
team during preparation for the World
Championship Division IA tournament,
to gain a better understanding of ath-
letes’ sleep-related needs.
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Adequate sleep is central in recovering
from and preparing for training and com-
petition as well as for ensuring athletes’
physiological and psychological perfor-
mance capability and well-being [6, 30].
The general importance of sleep for ath-
letes is evidenced by considering potential
consequences of sleep loss, including per-
formance- and heath-affecting factors
[30]. As one regeneration approach, sleep
is considered essential for general well-
being and physiological and psychologi-
cal recovery [17]. Ice hockey is a highly
intermittent contact sport characterized
by high intensity, speed, and pace, re-
quiring technical skills and quick recovery
after and during intense exercise [1, 19].
Women’s ice hockey is characterized by
player contact, collisions, and high speed
and velocity [2], whereby performance-
related and physical demands on female
elite ice hockey athletes seem to be posi-
tion-specific [9, 13]. Considered as a high-
risk sport due to the physicality and risk of
injury, and also due to the required men-
tal and physical performance readiness,
adequate recovery and thus monitoring of
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sleep and recovery in ice hockey athletes
has become highly relevant [1, 8, 20].
Considering that Milewski et al. found an
association between sleep duration and
injury risks in adolescent student athletes
and that the injury risk was 1.7 times
higher in those athletes that slept less
than 8h per night, sleep and recovery can
also be relevant and essential to injury
prevention [23].

Athletes’ actual sleep, however, is of-
ten characterized by poor sleep quality,
short sleep duration, and daytime sleepi-
ness, and sleeping conditions are often
not ideal [27, 30]. Alongside stress and
anxiety induced by competition and other
athlete-specific psychosocial stressors, the
timing and intensity of training and com-
petition as well as training stress poten-
tially hinder sleep [24, 26]. In a sample
of 175 highly trained team sport athletes,
poor sleep qualitywas found in 50%, while
excessive daytime sleepiness was found
in 28% [29]. In a sample of elite win-
ter team athletes, 32% were reported to
exhibit poor sleep quality [4]. A recent
study examined daytime sleepiness and

sleep quality in German male youth na-
tional ice hockey players during prepara-
tion for the World Championship Division
IA using the Pittsburgh Sleep Quality In-
dex (PSQI) [5] and the Epworth Sleepiness
Scale (ESS) [15]. At the start of a pre-tour-
nament training camp, 42.9% of athletes
were found to showpoor sleep quality and
28.6% showed severe daytime sleepiness
[14]. In the evening before the first game,
which was also the last day of the prepa-
ration camp, 33.3% showed poor sleep
quality and 28.6% showed severe day-
time sleepiness. Derived from this, the
authors stated an urgent need for further
studies on sleep in ice hockey athletes to
gain a better understanding of their de-
mands and recovery as well as sleep-re-
lated needs. The current study examined
sleep quality and daytime sleepiness in
German female youth national ice hockey
athletes in a comparable setting and age
group. An additional research question
was whether differences in players’ sleep
quality and daytime sleepiness exist ac-
cording to position-specific performance
demands. This investigation was aimed at
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Table 1 Teamdescriptive statistics on thefirst andsecondmeasurementofPSQIandESSglobal
scores

Score Min Max M SD

T1 1.00 11.00 5.90 2.36PSQI

T2 0.00 10.00 4.65 2.18

T1 0.00 16.00 9.00 3.58ESS

T2 0.00 16.00 8.60 4.04

PSQI Pittsburgh Sleep Quality Index, ESS Epworth Sleepiness Scale, T1 first measurement (arrival day
of the training camp), T2 second measurement (final day of the training camp),Mmean, SD standard
deviation

assessing subjective sleep quality and day-
time sleepiness in the German women’s
junior national ice hockey team during
preparation for the World Championship
Division IA tournament.

Materials and methods

Study design and investigation
methods

The analyzed sample comprised the
20 athletes nominated for the final
tournament team, with a mean age
of 16.40± 0.68 years. The team consisted
of 12 forwards (F), two goalkeepers (G),
and six defenders (D). A pre-tournament
training camp (TC) was scheduled during
the 7 days preceding the tournament
(from the end of December until the
beginning of January). The tournament
was hosted in Germany, and the German
national team was already on site for the
preparation camp. Players changed hotels
before the tournament started (T7), but
sleeping conditions remained the same
during the entire period covering the TC
and the tournament. Two teammates
shared a double room and there was
a scheduled bedtime routine including
predetermined sleep andgetting-up times
that had to be adhered to. At bedtime
(22:00; on late game days 24:00), mo-
bile phones were collected and guided
relaxation techniques were implemented
for the whole team shortly before going
to bed, except for on three evenings on
which late games were scheduled, so as
not to delay bedtime any further.

Procedure

The purpose of the TC was to ensure and
increase athletes’ performance capability

in the World Championship games. The
study objective of an assessment of sleep
was intended to identifypotential sleeping
problems. Onthedayofarrival, a shortpre-
sentationwasgiventotheplayers to inform
about the purpose of the study and data
collection processes. The pseudonymized
collection of data and the obligation to
maintain professional confidentiality were
assured and explained to all athletes, in or-
der to reduce concerns and increase com-
pliance. All athletes completed the Ger-
man paper–pencil versions of the PSQI [5]
and the ESS [15], once on the arrival day
of the TC (T1, day 1) and once again on
the final day of the TC, which was simul-
taneously the last day before the start of
the tournament (T2, day 7). During the
7-day period of the TC, the training sched-
ule included one to two training sessions
per day, whereby two test games replaced
the respective training sessions and there
was one rest day without any exercise. All
procedures followed were in accordance
with the ethical standards of the responsi-
ble committeeonhumanexperimentation
(institutional and national) and with the
Helsinki Declaration of 1975 (in its most
recently amended version). Written in-
formed consentwas obtained from all par-
ticipants included in the study and from
the parents of minor athletes. Further-
more, ethical approval was obtained from
the local ethics committee prior to the
assessment.

Questionnaires

The PSQI was used to assess athletes’ per-
ceived sleep quality. The self-evaluation
questionnaire contains 19 items covering
different components of sleep quality over
the period of the past month. Compo-
nent scores are built by clustering the

items into seven scores including subjec-
tive sleep quality, sleep duration, or sleep
latency. The component score sum then
forms a global PSQI score ranging from 0
to 21, with scores higher than 5 indicating
poor sleep quality [5]. The instrument’s re-
liability and validity have been confirmed,
with a reported specificity of 86.5% and
sensitivity of 89.6% or even higher [3, 5].
The PSQI is not only frequently applied in
research and clinical contexts, but is also
established in sports [4, 10].

The ESS assesses the subjectively per-
ceived level of daytime sleepiness. Based
on the evaluation of eight items, a sum
score can be built ranging from 0 to 24.
Generally, scores exceeding 10 are sug-
gested to indicate excessive daytime
sleepiness [15]. Quality criteria of relia-
bility, simplicity, and internal consistency
were fulfilled [16]. The ESS also finds
application in the field of sports [10, 11,
21].

Statistical analysis

Statistical analysis was performed using
SPSS v.26 (IBM Corporation, Armonk, NY,
USA). Descriptive statistics are presented
as mean± standard deviation. Global
scores were built for both questionnaires,
and component scores of ’subjective sleep
quality’ and ’sleep duration’ of the PSQI
were analyzed in more detail to examine
whether sleep duration had changed, or
whether themain effect is subjective sleep
quality. Kolmogorov–Smirnov tests were
performed to assess the normal distribu-
tion of global scores and their difference
values (p> 0.05). All four global scores
were normally distributed, while both
difference values depicting pre- to post-
TC differences for the ESS and PSQI and
their difference values, as well as selected
component scores and their difference
values, did not meet the normal distribu-
tion criterium. Therefore, nonparametric
Wilcoxon signed-rank tests were first
calculated to compare pre- to post-TC
assessments, followed by paired t-tests.
Statistical results did not differ between
the Wilcoxon signed-rank tests and paired
t-tests. As t-tests are considered a robust
statistical procedure resistant to violation
of the normal distribution assumption
[28], paired t-tests were performed to
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Categorization according to the PSQI
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Fig. 18 Frequencies of players’ categorizations according to the PSQI.
PSQIPittsburghSleepQuality Index,T1firstmeasurement (arrival dayof the
training camp), T2 secondmeasurement (final day of the training camp)

Categorization according to the ESS
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Fig. 28 Frequencies of players’ categorizations according to the ESS.
ESS Epworth Sleepiness Scale, T1 firstmeasurement (arrival day of the
training camp), T2 secondmeasurement (final day of the training camp)

enable a more detailed and accurate anal-
ysis and to allow for an indication and
calculation of effect sizes. The statistical
significance level was set at 0.05. Cohen’s
effect sizes (d) were calculated between
T1 and T2 for both questionnaires and
were evaluated according to the catego-
rization of 0.2, 0.5, and 0.8, indicating
small, moderate, and large effects, re-
spectively [7]. For assessing test–retest
reliability, Spearman correlations were
used. For a position-specific comparison
of players, athletes were divided into
two main groups: offense and defense.
The offense group (OG) included all 12 F,
while the defense group (DG) consisted
of the six D and the two G. With regard
to small sample sizes and the partly vi-
olated normal distribution assumption,
nonparametric Mann–Whitney U tests
were conducted for testing differences
between OG and DG.

Results

Descriptive statistics, which are presented
in . Table 1, showed that the mean PSQI
global score at T1 exceeded the corre-
sponding score at T2, indicating a reduc-
tion from the first to the second mea-
surement. Paired t-test results indicated
a significant change in PSQI global scores
frompre- to post-TC assessments (t= 2.33,
p= 0.031, df= 19), with a medium effect
size (d= 0.52). The test–retest reliability
of PSQI scores, however, was rather small,
with a moderate correlation (rs= 0.471,
p= 0.036). Descriptively, the division into
categories dividing good from poor sleep-

ers on the basis of the PSQI global score
indicated a change from pre- to post-
TC measurements, as can be seen from
. Fig. 1. At T1, 50% of players were iden-
tified as good sleepers, while 45% were
categorized as poor sleepers and 5% were
categorized as showing very poor sleep
quality (PSQI scores> 10). The proportion
of good sleepers increased at T2, with
65%categorizedasgood sleepers and35%
identified as having poor sleep quality.

FocusingonthePSQI componentscores
for ’subjective sleep quality,’ paired t-test
results indicated no significant change
from T1 (1.05± 0.51) to T2 (1.10± 0.64;
t=–0.57, p= 0.577, df= 19), and the ef-
fect size was trivial (d= 0.13). Regarding
the component scores for ’sleep duration,’
there was a significant difference be-
tween T1 (0.30± 0.57) and T2 (0.00± 0.00;
t= 2.35, p= 0.030, df= 19), with amedium
effect size (d= 0.53).

Regarding the descriptive statistics in
. Table 1, the ESS global score before TC
was slightly higher than the post-TC ESS
mean score. Regarding ESS global scores,
results of the paired t-test indicated no sig-
nificant pre- to post-TC difference (t= 0.67,
p= 0.510, df=19), and the effect size was
trivial (d= 0.15). The test–retest reliabil-
ity of ESS scores was nearly acceptable,
with a moderate correlation (rs= 0.647,
p= 0.002). As can be seen from . Fig. 2,
at T1, ESS scores were in a normal range
of daytime sleepiness for 65% of players,
while the remaining 35% showed exces-
sive daytime sleepiness (ESS scores> 10).
At T2, 75% showed normal daytime sleepi-
ness, while 25% exceeded a score of 10

and were thus categorized as exhibiting
excessive daytime sleepiness.

As can be seen from . Table 2, de-
scriptive data differed between the OG
and DG. At both measurements, T1 and
T2, the mean PSQI score of F was higher
than the corresponding score of D and G.
Concerning the ESS, a different pattern
emerged: while the ESS score of F slightly
exceeded the DG score at T1, at T2, in
contrast, the score was lower in the OG
compared to the DG. When divided by
position, no intergroup differences were
found, neither for the PSQI and ESS global
scores at T1 and T2 nor for their differ-
ence scores depicting changes over time,
as Mann–Whitney U test results were not
statistically significant (p> 0.1).

Discussion

The aim of this study was to assess sub-
jective sleep quality and daytime sleepi-
ness in German female youth national ice
hockey athletes at the start and end of a TC
immediately preceding the World Cham-
pionship Division IA tournament. Results
imply a significant increase in subjectively
perceived sleep quality over the course of
the TC. Based on the results of the compo-
nent score analyses, this increase appears
to be due to increased sleep duration over
the course of the TC rather than due to an
increase in subjective sleep quality. There
was no statistically significant trend for
the sample’s daytime sleepiness. Descrip-
tively, there was a reduction in daytime
sleepiness from the start of the TC to the
end. Thus, a pre-tournament TC seems to
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Table 2 Descriptive statistics for position groups on the first and secondmeasurement of PSQI
and ESSglobal scores
Position Score n Min Max M SD

T1 12 3.00 11.00 6.33 2.42PSQI

T2 12 2.00 10.00 5.08 2.07

T1 12 0.00 16.00 9.17 4.20

Offense

ESS

T2 12 0.00 16.00 8.08 4.21

T1 8 1.00 8.00 5.25 2.25PSQI

T2 8 0.00 7.00 4.00 2.33

T1 8 6.00 13.00 8.75 2.66

Defense

ESS

T2 8 5.00 16.00 9.38 3.93

PSQI Pittsburgh Sleep Quality Index, ESS Epworth Sleepiness Scale, T1 first measurement (arrival day
of the training camp), T2 second measurement (final day of the training camp), n subsample size,
Mmean, SD standard deviation

be an effective and beneficial measure to
ensure an improvement in sleep quality
and decline of sleepiness, as a prerequisite
for performance readiness in an upcom-
ing tournament. The reduction in training
intensity during the TC and the tempo-
rary reduction of the double burden of
school and training due to the Christmas
holiday period might have been major
influencing factors in this improvement
of sleep quality and daytime sleepiness
[25]. The implementation of guided re-
laxation techniques before bedtime, the
absence of smartphone use before go-
ing to sleep, and scheduled bedtimes,
which all constitute sleep hygiene inter-
ventions [10], probably promoted more
restful sleep. Anecdotal reports from ath-
letes indicated a beneficial effect of relax-
ation techniques, which should be system-
atically assessed in future studies on the
effects of sleep hygiene interventions. TC
conditions of short distances between the
hotel and ice stadium, having meals to-
gether, and the common bedtime routine
potentially promoted stress reduction and
(social) recovery, which, in turn, positively
affected sleep and sleepiness [17, 22]. For
some athletes the opposite trend was ob-
served, as they showed an increase in day-
time sleepiness or a decrease in sleep qual-
ity from pre- to post-TC measurements.
The unfamiliar sleep environment of the
hotel, the fact of sharing bedrooms with
a teammate, and different sleeping con-
ditions might have interfered with sleep
in these players more than for others [18],
and/or they may be more sensitive or al-
ready slightly disturbed sleepers. Perfor-
mance pressure and nervousness due to

the nomination process and the upcom-
ing tournament constitute other possible
factors that might have contributed to the
impairment of sleep quality and daytime
sleepiness in some players. These indi-
vidual deviations from the average trend
in the team underline the individuality of
sleep and sleeping behavior, requiring an
individual assessment and evaluation of
sleep [14, 30].

Comparison with other studies that ex-
amined sleep in athletes shows that the
average PSQI and ESS scores of the sample
were quite similar to those reported in pre-
vious studies on male and female winter
Canadian national team athletes, highly
trained team sport athletes, and collegiate
student athletes (e.g., female student ath-
letes, female field hockey players) [4, 21,
29]. The sample’s mean scores and their
decrease over time were very similar to
those reported for the men’s junior na-
tional team [14]. In case of the male ice
hockey players, however, there were no
interventions addressing sleeping condi-
tions as for the current sample of female
youth athletes. Like the men’s youth ice
hockey team, the German team won the
tournament, although one quarter of the
teamshowedexcessivedaytimesleepiness
and poor sleep quality was found in a third
of all players at theendof theTC. The cause
for these striking values could be a lack of
sleep quality characteristics and sleep du-
ration. Whether further improvement of
performance could have been achieved by
greater improvement in sleep parameters
or whether a temporal neglect of sleep
quality during tournament phases is tol-
erable needs to be specifically examined

[14]. Follow-up assessments including fre-
quentmeasurements covering season and
off-season phases as well as pre- and post-
competitionperiodswouldprovide amore
comprehensive view of players’ sleep and
daytime sleepiness. This would in turn
enable a differentiation between tempo-
rary sleepiness and impaired sleep qual-
ity during (preparation for) championship
periods and continuous and long-lasting
disturbed sleep goingbeyond tournament
phases.

Regardingposition-specificdifferences,
the lower sleep quality in F compared to D
and G at both measurements might be
explainable by their higher performance
demands causing potentially stronger in-
terferencewith sleep quality due to higher
levels of post-practice or post-competition
muscle soreness or pain [12], and possibly
due to a higher level of responsibility. As
with sleep quality, the daytime sleepiness
of F was slightly higher at the first mea-
surement. The development of daytime
sleepiness of D and G over time, how-
ever, was contrary to the development
observed in F and the whole team, as it
increased at the end of the TC. Possibly,
the D and G experienced training sessions
or testgamesduringtheTCasmore intense
and demanding than the group of F, which
may have caused an increase in daytime
sleepiness and fatigue but did not inter-
ferewith sleepquality. Thepossible effects
of performance demands and training in-
tensity on sleep should be investigated
in more detail in future research, consid-
ering and integrating objective training
parameters. The chosen group formation
of building the DG out of D and G might
have been another influencing factor, as
the demands of G and D differ [13]. Dif-
ferences between player positions should
be assessed in a larger sample of female
athletes, including young and adult ath-
letes and a sufficient number of players
in all three positions. Furthermore, dif-
ferences in performance demands might
be reflected in different recovery patterns
and needs, rather than having a direct ef-
fect on sleep. Therefore, future research
on the interactions between performance
demands, recovery, and sleep is required.
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Limitations

Even though the PSQI and ESS have been
frequently applied in sporting contexts,
future studies should additionally include
sport-specific questionnaires such as the
Athlete Sleep Behavior Questionnaire [11]
considering athlete-specific sleep chal-
lenges [14]. The ESS was validated for
sleep apnea patients and not for young
athletes, which should be considered
concerning the psychometric criteria of
the questionnaire and its suitability [15].
The questionnaires were chosen for com-
parison purposes and due to being time
effective and capturing the subjective per-
ception of sleep while affecting athletes’
sleeping conditions as little as possible.
However, data do not allow statements
on sleep stages, sleep parameters, or the
diagnosis of sleep disorders [30]. The
assessment served as a pre-screening to
identify potentially vulnerable athletes
for whom objective methods including
polysomnography and actigraphy would
then need to be applied to examine sleep
architecture and sleep parameters in
more detail. Significant parameters such
as subjective and objective information
on sleep duration, further assessments of
sleep quality using other sleep question-
naires, and information on other relevant
factors such as chronotype would have
been valuable additions. The question-
naire-based assessment should be kept
in mind when interpreting the results, as
should the small and selective sample,
which might be one factor contributing
to the low test–retest reliability of the
PSQI. Furthermore, the PSQI refers to the
period of the past month; the assessment,
however, was conducted within 1 week,
which is rather short to include significant
changes. Thus, time-specific instructions
for the PSQI should be applied to com-
parable studies using this questionnaire.
Results are based on group means which
do not provide information on individual
players’ sleep and reaction to tournament
conditions and applied sleep hygiene
measures, which should always be exam-
ined in view of the high interindividual
variability in athletes’ sleep and recovery
[14, 17].

Zusammenfassung

Schlaf bei deutschen Nachwuchs-Eishockey-Nationalspielerinnen.
Subjektive Schlafqualität und Tagesschläfrigkeit der deutschen
Nachwuchs-Frauen-Eishockey-Nationalmannschaft während der
Vorbereitung auf die Weltmeisterschaft Division IA

Hintergrund: Adäquater Schlaf ist für die Erholung von und die Vorbereitung auf
Training und Wettkampf von enormer Bedeutung.
Ziel der Arbeit: Es erfolgte die Untersuchung der subjektiven Schlafqualität und
Tagesschläfrigkeit der deutschen Nachwuchs-Frauen-Eishockey-Nationalmannschaft
vor und nach einem Trainingslager unmittelbar vor Beginn der Weltmeisterschaft
Division IA.
Material und Methoden: Dazu füllten 20 Athletinnen (16,40± 0,68 Jahre) die
deutschen Paper-Pencil-Versionen des Pittsburgh Sleep Quality Index (PSQI) und der
Epworth Sleepiness Scale (ESS) vor Beginn des Trainingslagers (T1, Tag 1) und am
letzten Tag des Trainingslagers (T2, Tag 7) aus.
Ergebnisse: Gepaarte t-Tests wiesen eine signifikante Abnahme im PSQI-Globalwert
von der Erhebung vor dem Trainingslager zu der Erhebung nach dem Trainingslager
(t= 2,33; p= 0,031; df= 19) mit einer mittleren Effektstärke (d= 0,52) auf. Bezüglich der
ESS-Globalwerte zeigten die Ergebnisse des gepaarten t-Tests keinen signifikanten Prä-
Post Unterschied (t= 0,67; p= 0,510; df=19), die Effektstärke war trivial (d= 0,15). Die
Mittelwerte verringerten sich sowohl für den PSQI (T1= 5,90±2,36; T2= 4,65± 2,18) als
auch für die ESS (T1= 9,00±3,58; T2= 8,60± 4,04). EineAnalyseunter Berücksichtigung
der Positionen der Spielerinnen ergab keine statistisch signifikanten Unterschiede
zwischen den Gruppen.
Schlussfolgerung: Die Studie verdeutlicht die Notwendigkeit eines Monitorings und
Screenings des Schlafs von Nachwuchsathleten und -athletinnen vor sportlichen
Großereignissen, um einen potenziellen Interventionsbedarf frühzeitig zu identifizieren
und gravierende Auswirkungen auf die Leistungsfähigkeit und das Wohlbefinden der
Athleten und Athletinnen zu verhindern.

Schlüsselwörter
Elite-Athlet*innen · Eishockey · Jugendsport · Schlafqualität · Tagesschläfrigkeit

Conclusion

This study is of high practical relevance
due to data collection during the prepa-
ration camp of the IIHF U18 Women’s
World Championship Division IA tourna-
ment. This study underscores the need for
monitoring and screening athletes’ sleep
during special and decisive sports events,
inorder to identifyapossibleneed for inter-
vention as early as possible to prevent seri-
ous and career-affecting consequences for
athletes’ performance capability and well-
being. Subjectivelyperceivedsleepquality
and daytime sleepiness were assessed us-
ing the PSQI and the ESS, which should be
complemented by additional parameters
relevant for the evaluation of sleep. Gen-
erally, sleep management strategies and
sleepeducation shouldbe implemented in
elite and high-performance sports to raise
athletes’ and coaches’ awareness of the

importance of adequate sleep and sleep
management.

Practical conclusion

4 Monitoring athletes’ subjectively per-
ceived sleep and recovery is of great im-
portance, especially during special sports
events, to identify deviations as early as
possible to then apply objectivemeasures
to examine sleep parameters and sleep
architecture in more detail.

4 Assessments of sleep quality and daytime
sleepiness shouldcontain complementary
parameters andmeasurement procedures
for comprehensive information on sleep.

4 Apre-tournamentpreparation campseems
to be an effective and beneficial measure
to ensure more adequate sleep as a pre-
requisite for performance readiness in an
upcoming tournament.

4 Sleep management strategies and sleep
education should be implemented in elite
and high-performance sports.
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