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ABSTRACT

Objective Insufficient sleep duration and quality

has negative effects on athletic performance, injury
susceptibility and athlete development. This study aimed to
assess the sleep characteristics of professional Qatar Stars
League (QSL) soccer players.

Methods In a cross-sectional study, QSL players (n=111;
23.7+4.8 years) completed three questionnaires to screen
sleep disorders: (1) Pittsburgh Sleep Quality Index (PSQI),
(2) Insomnia Severity Index (ISI) and (3) Epworth Sleepiness
Scale (ESS). Poor sleep quality was defined as PSQI>5,
excessive daytime sleepiness was defined by ESS>8 and
insomnia was defined as ISI>11.

Results The prevalence of poor sleep quality (PSQI>5)
was 68.5%, with subthreshold insomnia (ISI>11) 27.0%
and daytime sleepiness 22.5% (ESS>8). Sleep quality was
positively associated with insomnia (r=0.42, p<0.001) and
daytime sleepiness (r=0.23, p=0.018). Age, anthropometry,
body composition and ethnicity were not associated with
any of the reported sleep quality parameters.

Conclusion The prevalence of poor sleep quality

(68.5%) reported should concern practitioners. Increasing
awareness of the importance of sleep relative to athletic
performance, recovery, injury and illness appears

prudent. Further, regular qualitative/quantitative sleep
monitoring may help target subsequent evidence-informed
interventions to improve sleep in those demonstrating
undesirable sleep traits.

INTRODUCTION

Insufficient sleep duration and quality has
negative effects on athletic performance,’
injury susceptibility,>™* illness risk,” wound
healing,® academic performance,” ® holistic
well-being and athlete development.” Appro-
priate sleep durations recommended by the
National Sleep Foundation (NSF) for adoles-
cents and adults are approximately 8-10
hours'’ with no specific recommendations for
athletic populations. However, in the Middle
East in particular, individuals obtain insuffi-
cient sleep relative to these recommendations
across adults (6.2+1.7 hours)'' and adoles-
cents (7 hours),'? 1? including adolescent
academy soccer players (6.3— 7.3 hours)."*

» Two-thirds of professional soccer players living in
Qatar have poor sleep quality.

» One-third of professional soccer players report ex-
cessive daytime sleepiness, subclinical insomnia
and insufficient sleep.

» Poor sleep quality was associated with subclinical
insomnia and excessive daytime sleepiness.

In the Middle East, cultural explanations
of these region-specific deficiencies in sleep
duration centre around an environment that
lends itself to early morning and late evening.
The extreme heat makes athletic competition
and training difficult during daylight hours
and socialising is more conducive when the
sun is setting/rising. In addition to the cultur-
ally expected commitments and day-to-day
activities, the Islamic practice of first prayer
with sunrise or fasting during the holy month
of Ramadan" exacerbates sleep.” * '* A
plethora of interrelated self-imposed (eg,
screen-time use, social media interaction,
caffeine intake, and so on) and externally
imposed (eg, training commitments, fixture
scheduling, travel demands, media/sponsor
commitments, doping control commitments,
high-arousal postevening training/compe-
tition, and so on) sociopsychological factors
interact with the region-specific nuances
outlined above'? '* challenging professional
soccer players within the Middle East to
obtain sufficient sleep duration and quality.

Although sleep quality is a holistically
complex construct’” (eg, dependent on
sleep efficiency, latency and wake after
sleep onset, and indirectly associated with
subjects’ perception of sleep quality and
level of sleepiness),'® ' various quantitative
(eg, actigraphy) and qualitative (eg, ques-
tionnaires) approaches have been employed
with athletes to gain some understanding of
their sleep behaviours. Among athletes, the
sleep hygiene varies with age'® and generally
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poor sleep quality is linked with adiposity.' However,
aside from data on adolescent academy soccer players'*
there is a paucity of evidence to inform practice, particu-
larly from professional soccer players in the Middle East.
Indeed, despite having adequate knowledge of the rela-
tionship between sleep and athletic performance, less
than half of professional teams surveyed monitored sleep
in their players or promoted sleep hygiene.”” Therefore,
ascertaining the qualitative sleep characteristics and
prevalence of sleep disorders from adult professional
soccer players and associated factors would be of benefit
to, and inform the practice of, practitioners within the
Middle East. The objective of this study, therefore, was
to determine the prevalence of sleep disorders and
sleep behaviours among professional Qatar Stars League
(QSL) soccer players. It was hypothesised that many of
these athletes would report poor sleep quality and have a
high prevalence of sleep disorders such as insomnia and
daytime sleepiness.

METHODS

Study design and settings

This study was a cross-sectional survey of male professional
soccer players from the QSL. The data were collected as
part of routine sport science screening across 2 weeks,
during a mandatory and routine clinical visit. The ques-
tionnaires were administered at Aspetar (Orthopaedic
and Sports Medicine Hospital) at the start of a competi-
tive season (1 month prior to Ramadan). The researchers
attained approval from team managers prior to the team’s
scheduled appointment. While the players were waiting
for routine clinical testing, three researchers approached
the players with study information, consent forms and
research questionnaires.

Participants

Out of the 12 teams approached, eight QSL teams volun-
teered to participate within this study. Participants were
male professional soccer players (aged 18-35 years) from
the premier soccer league in Qatar, the QSL. Only those
players contracted to a QSL team and provided signed
informed consent were eligible for inclusion. Those with
current or recent illness/injury were excluded because
their condition or use of medications may influence their
sleep and introduce bias. Of 128 eligible participants
approached, 111 (86.7%) volunteered to participate
and provided complete responses to all administered
questionnaires (table 1 provides player characteristics
including age, anthropometrics and ethnicity).

Data collection

Height and weight of the participants were assessed using
a standardised protocol (Seca 242, Germany), with body
composition determined by dual-energy X-ray absorpti-
ometry (GE Medical System Lunar, Madison, Wisconsin,
USA) using Encore software (V.12.10). Researchers
administered three validated questionnaires to assess
sleep disorders and sleep behaviour in a standardised

Table 1 Characteristics of the participants (n=111)

Variable MeanzSD
Age (years) 23.7+4.8
Weight (kg) 71.0+£9.9
Height (cm) 176.9+5.9
Body mass index 22.8+2.1
Lean mass (kg) 56.4+6.4
Body fat (%) 20.6+4.4
Ethnicity n (%)
Qatari 62 (55.9)
Other Middle East 27 (24.3)
Africa 11 (9.9)
Persia 9(8.1)
Asia 1(0.9)
Europe 1(0.9)
Time to bed
Before 23:00 6 (5.4)
23:00 to 01:00 64 (57.4)
01:00 to 03:00 29 (26.1)
03:00 or later 12 (10.8)
Wake-up time
Before 06:00 10 (9.0)
06:00 to 09:00 45 (40.5)
09:00 to 12:00 48 (43.2)
12:00 and later 8(7.2)
Pittsburgh Sleep Quality Index (PSQI)
PSQIl <5 35 (31.5)
PSQI >5 (poor sleep quality) 76 (68.5)
Insomnia Severity Index (ISI)
ISI <11 81 (73.0)
ISI >11 (subclinical insomnia) 30 (27.0)
Epworth Sleepiness Scale (ESS)
ESS <8 86 (77.5)
ESS >8 (excessive daytime 25 (22.5)
sleepiness)

quiet and interruption-free area of the clinic. Question-
naires in paper form were administered face to face in
English or Arabic, predominately the latter, with comple-
tion times ranging from 15 to 20 min. Both English and
Arabic versions of the three questionnaires are valid and
reliable and have seen use in athletic populations® as
well as among Middle Eastern populations.™

The Pittsburgh Sleep Quality Index (PSQI) is avalid and reli-
able questionnaire'” to determine subjective sleep quality
across the past month. The sensitivity of PSQI against
polysomnography (PSG) is reported as 75.0% within a
population similar to that used within the present design.
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The PSQI consists of 19 items to assess seven components
of sleep: (1) sleep quality, (2) sleep duration, (3) sleep
latency, (4) sleep efficiency, (5) sleep disturbances, (6)
use of sleep drugs and (7) daytime dysfunction. The
PSQI can provide a composite score of sleep quality and
quantity (range: 0-21) with higher scores indicating poor
sleep quality or more sleep difficulties. A PSQI threshold
score 25 was used to indicate poor sleep quality®® and has
been used in similar populations.

The Epworth Sleepiness Scale (ESS) determines a general
yetvalidated level of daytime sleepiness.” When compared
with overnight PSG, ESS was negatively and significantly
correlated with sleep latency.*® Specifically, the prob-
ability of a participant falling asleep in eight different
situations that people usually although not necessarily
face daily is determined. The ESS consists of eight items
and yields a score ranging from 0 to 24, with a higher
score indicating greater daytime sleepiness. Commonly
employed thresholds were adopted (0-8, normal; >8,
excessive daytime sleepiness).?” The ESS instrument has
been used in similar designs and populations.'

The Insomnia Severity Index (ISI) determines subjective
symptoms of insomnia across the past month, specifically
(1) sleep onset, (2) maintenance and (3) satisfaction with
the current sleep pattern. When compared with PSG,
IST was significantly and positively correlated with wake
after sleep onset and negatively correlated with sleep
efficiency.”® The questionnaire is valid and reliable.” Tt
consists of seven items and asks participants to provide
ratings on a 5-point Likert scale in which 0 means ‘no
problem’ and 4 means ‘very severe problem’. The sum of
ISI scores ranges from 0 to 28 points, with higher scores
indicating insomnia. Commonly adopted thresholds
were used, with =11 suggesting subthreshold insomnia
and >15 suggesting clinical insomnia.*®

Statistical analysis

Paper copy questionnaires were compiled into a Microsoft
Excel document by the same research assistant. The data
were then entered, coded and analysed using SPSS soft-
ware (SPSS, V.21.0). Continuous variables for ESS, PSQI
and ISI scores are presented as the mean+SD. All contin-
uous variables were assessed for normal distribution
using Shapiro-Wilk test prior to data analysis. Categorical
variables such as PSQI sleep components, ESS, PSQI and
ISI threshold categories are presented as frequency and
percentage. One-way analysis of variance was performed
to compare the mean scores of PSQI, ESS and ISI across
ethnicity (eg, Qatari, Other Middle East and Others).
Multiple comparisons were adjusted using a Bonferroni
correction. Pearson’s correlation coefficient was used to
determine the correlation between age, anthropometry
and body composition with ESS, PSQI and ISI scores.
Independent samples t-test was performed to compare
age, anthropometry and body composition between
PSQI, ESS and ISI threshold. A two-tailed alpha p value
<0.05 was used to determine statistical significance.

RESULTS

The prevalence of players with poor sleep quality (PSQI
25) was 68.5% (n=76/111), excessive daytime sleepiness
(ESS >8) was 22.5% (n=25/111) and subclinical insomnia
(ISI >11) was 27.0% (n=30/111) (table 1).

Figure 1 shows the frequency distribution of PSQI, ISI
and ESS in this population. Players (16.2%; n=18) woke
up in the middle of the night or early morning with
concerning frequency per week (three or more occa-
sions (~17%), once or twice (~26%)) for a multitude
of reasons with a visit to the bathroom most resonating
(29.7% frequency). Approximately 10% (n=11) of
players indicated use of sleep medications within the past
month (table 2).

PSQI was positively correlated with ISI (r=0.418,
p<0.001) and ESS (r=0.231, p=0.017) scores. PSQI, ISI or
ESS was not correlated with age, height, weight or body
composition. However, players with excessive daytime
sleepiness (ESS>8) were more likely to have a lower body
mass index (BMI) compared with players without daytime
sleepiness (21.8+2.4 vs 23.0+£1.9, p=0.008) (table 3).
PSQI, ESS and ISI were similar comparing Qataris, Other
Middle East and Others (p>0.148).

DISCUSSION

The prevalence of sleep disorders among professional
soccer players was 68.5%. Further, a concerning level
of poor sleep quality (PSQI), daytime sleepiness (ESS)
and moderately severe clinical insomnia (ISI) was seen in
players (see table 2 and figure 1) alongside self-reported
insufficient sleep durations compared with established
NSF guidelines (8-10 hours).'” The high sleep efficiency
observed in this population (96.4% of the sample had
sleep efficiency >85) is indicative of insufficient sleep
durations, given short sleepers may have high sleep
efficiency. However, short sleepers may also have very
poor sleep efficiency when quantity and quality are both
impaired, for example, in the case of insomnia.

Late bedtimes (bedtime ~00:24) and sleep interrup-
tions (~13%) likely contributed to the self-reported poor
sleep quality of players in this study. Insufficient sleep
duration and quality has negative effects on athletic
performance,’ injury susceptibility,* illness risk,” wound
healing,” academic performance,”® holistic well-being
and athlete development.” Indeed, the late bedtimes
observed in this population suggest an evening chro-
notype and/or delayed sleep phase syndrome, which
are implicated in sleep debt and chronic underperfor-
mance.” While the present study did not directly access
the relationship between sleep and the afore-described
athletic performance relevant effects, the self-reported
sleep characteristics are not facilitative of optimal athletic
performance and recovery, and long-term athlete devel-
opment. Therefore, the self-reported sleep results will be
of concern to practitioners in the Middle East. Indeed,
average sleep quality in the present study (PSQI: 5.6+2.1)
was poor compared with elite Australian football (Austra-
lian Football League) players (PSQI 4.3+1.6)* and elite
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Figure 1 Histogram showing the distribution of Pittsburgh

Sleep Quality Index (PSQI), Insomnia Severity Index (ISl) and
Epworth Sleepiness Scale (ESS) among the participants.

European soccer players (PSQI 3.6+2.4),*" but compa-
rable (5.6+2.3) across a mixed sample of highly trained
team sport athletes (predominately Rugby 7’s/15’s and
cricket).** The prevalence of clinical sleep disturbance

Table 2 Components of PSQI (n=111)

Subjective sleep quality

Very good 6 (5.4)
Fairly good 32 (28.8)
Fairly bad 60 (54.1)
Very bad 13 (11.7)
Sleep latency (min)
<15 36 (32.4)
16-30 49 (44.1)
31-60 23 (20.7)
>60 3(2.7)
Sleep duration (hours)
>7 72 (64.9)
6-7 20 (18.0)
5-6 19 (17.1)
<5 0(0.0)
Sleep efficiency (%)
>85 107 (96.4)
75-84 4 (3.6)
65-74 0(0.0)
<65 0 (0.0)
Sleep disturbances score (greater score
indicates more frequent sleep disturbances)
0 9(8.1)
1 87 (78.4)
2 12 (10.8)
3 3(2.7)
Use of sleep medication
Not during the past month 100 (90.1)
Less than once a week 7 (6.3)
Once or twice a week 2(1.8)
Three or more times a week 2(1.8)
Daytime dysfunction score (higher score
indicates greater daytime dysfunction)
0 11 (9.9)
1 83 (74.8)
2 15 (13.5)
3 2(1.8)

PSAQI, Pittsburgh Sleep Quality Index.

(PSQI >5) in this study was 68.5%, this was higher
compared with Brazilian multisports elite athletes
(38%)% and team sports athletes (50%).%

Cultural and environmental factors likely dictate late
bedtimes and early rising in QSL players, resulting in
suboptimal sleep durations, as detailed elsewhere.” '* '*
Specifically, early morning and/or late evening training/
competition within high environmental temperatures”
alongside late evening nutritional needs and early
morning prayer are not conducive to the recommended
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Table 3 Sleep quality, subclinical insomnia and daytime sleepiness thresholds in association with age, body composition and

overall sleep assessment scores

Pittsburgh Sleep Quality Index

Epworth Sleepiness Scale

(PSQl) Insomnia Severity Index (ISI) (ESS)

PSQI<5 PSQI>5* P value ISI<11 ISI>11+ P value ESS<8 ESS>8% P value

(n=35) (n=76) (n=81) (n=30) (n=83) (n=25)
Age 23.4+4.9 23.9+4.8 0.611 24.2+5.0 22.5+4.2 0.100 24.2+5.0 22.4+42 0.117
Body fat (%) 20.3+3.8 20.7+4.7 0.658 20.5+4.4 20.9+4.6 0.686 20.6+4.5 20.6+4.3 0.997
Boyd mass index 22.4+1.5 22.9+2.2 0.270 23.0£2.0 22.1+2.1 0.054 23.0+1.9 21.8+2.4 0.008
Total sleep time 8.5+1.2 7.8+1.6 0.045 8.0+1.4 8.0+1.7 0.943 7.9+1.4  82+1.8 0472
(hours)
PSQI score 3.04+0.8 6.6+£1.7 <0.001 5.1£1.9 6.9x2.1 <0.001 5.3+2.1 6.7+1.8 0.002
ISI score 4.0+£3.7 8.4+4.9 <0.001 4.6+3.3 13.3xt2.4 <0.001 6.10x4.7 10.1x4.5 <0.001
ESS score 5.0£3.7 6.2+3.9 0.129 5.1£3.7 7.8+3.7 <0.001 4.3x2.6 11.0£2.3 <0.001

*PSQI=5: Poor sleep quality.
11SI>11: Subthreshold insomnia.
FESS>8: Excessive daytime sleepiness.

earlier sleep onset times to offset early rising, in order
to gain sufficient NSF endorsed (7-9 hours) sleep dura-
tions."* These factors combine to provoke late evening
active meal digestion,” various inflammatory biological
cascades™ and increased arousal and body tempera-
tures,”® ¥ when players are attempting to sleep. These
can all negatively influence favourable sleep character-
istics’™” and appropriate nutritional intake,” * thus
holistic player recovery is likely impeded.” *! Alongside
these challenges the player still has to engage in their
everyday activities and commitments, potentially limiting
further their time available for sleep. It appears, at least
superficially, that changing training/competition sched-
uling would be an easy solution with regard to enhancing
time available for player sleep; however, as outlined here
and elsewhere’ ' it is simply not feasible given the holistic
local environment. Appropriate daytime nap scheduling
may have some utility within the presented paradigm to
increase sleep durations and favourably influence perfor-
mance 1recovelry.42_46

Uninterrupted sleep, particularly in the initial stages
of sleep, enhances sleep quality47 and other holistic
quality of life measures.” Leading player explanations
for the sleep disturbances surfaced in the present data
were a visit to bathroom (27.9%) and ‘feeling too cold’
(13.5%). Players likely consume large volumes of fluid/
food in a relatively short space of time after evening
training/competition alongside persistently high body
core temperatures. There is natural decrease in the core
body temperature during sleep initiation*’ and this may
potentially explain sleep disturbances, thatis, ‘feeling too
cold’ in addition to the common practice in the region
whereof air-conditioning being set too low for a full
night’s comfortable sleep when evening temperatures
are high. It is therefore not surprising that the need to
visit the bathroom and feeling too cold are reported as
predominant factors for sleep disturbances within the

present population. Appropriate aggressive postcom-
petition/training cooling manoeuvres™ > alongside
optimally prescribed fluid intake volume and composi-
tion (to reduce urine losses)’” may reduce the frequency
of these disturbances. A recent study among youth soccer
players demonstrated that hot showers prior to bedtime
can improve sleep latency by 7 min and sleep efficiency
by 2%.* Sleep disturbances in the present study (18.5%,
table 2) are lower compared with elite team sports
players from Australasia (34.6%),”* however the present
experimental design does not provide insight into the
mechanism(s) behind these differences aside from the
demographic of players.**

The median body fat % of the athletes included in this
study was 19.8% with IQR of (17.3%-24.1%), this could
be viewed as relatively high, although body fat % was not
associated with any PSQI, ISI or ESS-derived outcomes.
The association of BMI and sleep disorders is described
as U-shaped relationship with lower BMI and obesity
presenting a higher risk for the presence of a sleep
disorder.” The present data found that the average BMI
of players with ESS >8 was lower compared with players
with normal ESS scores (table 3). Approximately 10% of
players reported sleep medication use, similar to the 2014
National Collegiate Athletic Association report where
10% of miscellaneous substance use was represented by
sleep medication.”

The presented data and discussion thereof must be
tempered by the experimental limitations presented.
Indeed, sleep was not assessed quantitatively and a
non-athletic control group was not employed, future
designs would benefit from such inclusions. However,
in practice, the ability to quantitatively assess a large
sample of players sleep via actigraphy and/or PSG has
practical and logistical limitations.” Therefore, the easily
administrable qualitative questionnaire approach may
offer a practically compatible first-step (triage) towards
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identifying sleep issues within large squads of players
allowing economical prescription of quantitative assess-
ment of valid player subsets. A recent systematic review
and meta-analysis of studies that monitored sleep among
team sports athletes supports this notion, they concluded
that sleep efficiency using actigraphy or PSQI are both
indicative of sleep quality.”” Future research could benefit
from employing the methods adopted here, at different
stages of the season (which could include Ramadan),
to provide greater understanding of the magnitude of
challenge these athletes face to obtain appropriate sleep
across a season. Unfortunately, data related to injury and
illness were not accessible for the population used within
the present design, other similar designs would benefit
from the inclusion of such measures. In addition, there
was a general response/recall bias because the sleep
characteristics reported were based on the recall of sleep
behaviour within the preceding month. While the PSQI
is a valid instrument to measure sleep characteristics, it
does not capture the duration of daytime naps. Itis quite
possible that athletes in our study compensate for the
lack of adequate night-time sleep with naps. Interpreta-
tion of the presented data should be conducted carefully
relative to these experimental limitations.

Practical applications

The employed questionnaires in this study quickly (15-20
min per player) revealed worrying sleep characteristics
in many players and thus practitioners may consider the
employed questionnaire battery as a simple time-efficient
approach to identify (triage) a subset of players from a
large squad, who may benefit from further sleep-specific
medical support and/or quantitative sleep assessment.
The data reinforce the need for player and staff educa-
tion regarding the importance of sleep relative to various
aspects of athlete development, training, competition,
recovery and health, and the need for regular sleep
focused screening, monitoring and assessment within
athletes; particularly within team sports athletes. Miles
et al identified barriers to such an approach (mainly
lack of resources, busy schedule and lack of knowledge
of sleep hygiene) to promote/incorporate healthy sleep
behaviour among soccer teams. Providing player and
practitioner focused palatable educational resources may
facilitate building a culture of healthy sleep behaviours
and hygiene within a soccer team environment.

CONCLUSION

The data demonstrate players had insufficient sleep dura-
tion yet good sleep efficiency, but struggle with poor sleep
quality, insomnia and daytime sleepiness. Education of
the players and their support network regarding the
outlined positive influence appropriate sleep can have
on various athletic performance and recovery centric
agendas outlined above appears prudent, particularly
within the present population. This easily administrable
qualitative questionnaire battery may offer a practically
compatible firststep (triage) towards identifying sleep

issues within large squads of players, allowing economical
prescription of further quantitative assessment of valid
player subsets.
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