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summary
Background: During the month of Ramadan, many Muslims continue to exercise and/or to compete in sporting events. However, the combination 
of Ramadan observance (RO) and physical activity (PA) is likely to be associated with disrupted sleep–wake patterns.
Objectives: to (i) evaluate the effects of RO on sleep patterns in practitioners of PA and (ii) provide some evidence-based practical recommendations 
to improve an active individual’s sleep patterns during RO.
methods: The entire content of two databases, PubMed/MEDLINE and Web of Science was searched for relevant articles through March, 25 2019. 
All accepted articles concerned healthy practitioners of PA and have assessed sleep quantity and/or quality and/or daily naps, whether based on 
objective or subjective methods.
Results: Thirteen studies evaluated total sleep time (TST) of active individuals in relation to RO; TST decreased in five studies, increased in one 
and remained unchanged in seven studies. Sleep quality was self-estimated in five studies, with three noting a decreased quality of sleep and two 
reporting no change. The duration of daily naps was increased in two studies.
Conclusions and practical recommendations: Continuation of PA during RO did not decrease TST. However, no firm conclusions can be 
drawn regarding sleep quality/characteristic and daily naps durations. Sleep quantity and quality should be evaluated in order to counteract sleep 
disturbances. Physically active individuals should avoid large late night meal, and if possible take 20- to 30- minute daytime naps. A 10- minute 
shower at ∼40°C and a self-administered 6-min mindfulness induction video may be helpful immediately before bedtime. Tryptophan (1g/day) or 
melatonin (5- 8mg) supplements may also improve sleep characteristics.
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résumé 
Contexte: Au cours du mois de Ramadan, plusieurs Musulmans continuent à pratiquer de l’activité physique (AP) et/ou de participer à des 
compétitions sportives. Cependant, la combinaison de l’observance du Ramadan (OR) et de l’AP est susceptible d’être associée à une perturbation 
du rythme veille-sommeil.
Objectifs: (i) Évaluer les effets de l’OR sur les habitudes de sommeil des pratiquants de l’AP et (ii) proposer des recommandations pratiques, 
fondées sur des preuves scientifiques, permettant d’améliorer les habitudes de sommeil d’un sujet actif qui pratique l’OR.
méthodes: Le contenu complet de deux bases de données, PubMed/MEDLINE et Web of Science, a été examiné jusqu’au 25 Mars 2019. Tous les 
articles acceptés concernaient des pratiquants sains de l’AP et qui avaient évalué la quantité et/ou la qualité du sommeil nocturne et/ou la durée des 
siestes quotidiennes avant et pendant le Ramadan.
Résultats: Treize études ont évalué la durée totale du sommeil (DTS) des sujets physiquement actifs. Par rapport à avant Ramadan, la DTS a 
diminué dans cinq études, a augmenté dans une étude et est resté inchangé dans sept études. La qualité du sommeil a été auto-estimée dans cinq 
études. Trois études ont montré une diminution de la qualité du sommeil et deux n’ont signalé aucun changement. La durée des siestes quotidiennes 
a augmenté dans deux études.
Conclusions et recommandations pratiques: La poursuite de l’AP pendant l’OR n’a pas diminué la DTS. Cependant, aucune conclusion définitive 
ne peut être tirée en ce qui concerne la qualité et/ou les caractéristiques du sommeil et la durée des siestes quotidiennes. La quantité et la qualité 
du sommeil doivent être évaluées afin de lutter contre les perturbations du sommeil. Les personnes physiquement actives devraient éviter les repas 
copieux la nuit et, si possible, faire une sieste de 20 à 30 minutes pendant la journée. Une douche de 10 minutes à ∼40 °C et une vidéo d’induction de 
pleine conscience, auto-administrée pendant six minutes, peuvent être utiles immédiatement avant le coucher. Une supplémentation en tryptophane 
(1 g/jour) ou de mélatonine (5 à 8 mg) peuvent également améliorer les caractéristiques du sommeil.

mots-clés
Religion; Caractéristiques du sommeil; Guide; Individus actifs
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IntroductIon

Adequate sleep is essential for optimal health (1,2), 
physical performance (3), and exercise recovery (4). 
However, several studies have reported impairments 
in the total sleep time and its quality in the face of the 
multifaceted demands of sport participation, even in the 
absence of Ramadan observance (RO) (5-11). Issues 
include early morning training sessions (12-14), late-
night competitions (15-20), tightly-packed competitive 
periods (6,11), travel to away matches (11), high training 
loads (21), jet-lag (22,23) and high altitude exposure (24). 
Moreover, Lastella et al. (25) suggested that disturbed 
sleep may indicate overreaching and/or overtraining.
The resulting disruption in sleep-wake patterns has an 
adverse impact upon physical (26,27) and cognitive 
performance (28-30), competition outcomes (31,32), 
mood state (31,33), and immune function (34,35). 
These issues may all be exacerbated for individuals who 
continue to train and/or to compete during the holy month 
of Ramadan. During each day of Ramadan - between 29 
or 30 days - healthy adult Muslims abstain from food and 
fluids, medications, smoking and sexual activities from 
dawn (el fajr) until sunset (el moghreb). Consequently, 
meals are taken at night and the normal day-night rhythm 
is disturbed by rising for the souhour meal, prayers, 
nocturnal training sessions and/or competitions, and 
nocturnal social activities.
Given the importance of adequate sleep to optimal 
performance and recovery, it is necessary to examine 
the impact of RO upon sleep patterns, and also to offer 
practical recommendations to minimize disturbances of 
sleep-wake behavior. Therefore, a review of the literature 
on this specific topic was undertaken and some evidence-
based practical recommendations are offered to coaches 
and active individuals.

revIew method

The process of article selection is outlined in Figure 1. 
The entire content of PubMed and Web of Science was 
searched through to March, 25 2019. The literature 
search was performed using a Boolean combination of 
the keywords: [(Ramadan)] AND [(athletes) OR (amateur) 
OR (professional) OR (player) OR (physically active)] AND 
[(sleep)) OR (sleep patterns) OR (sleep characteristics) OR 
(sleep architecture) OR (sleep habits) OR (sleep quality) 
OR (sleep quantity) OR (sleep duration) OR (total sleep 
time) OR (daytime nap) OR (daytime napping)]. Original 

articles, published in English-language peer-reviewed 
journals, that assessed sleep quantity and/or quality and/
or daily naps, whether based on objective or subjective 
methods, were accepted for analysis. Review articles, 
conference proceedings, and articles based on sedentary 
individuals were excluded. The reference lists of identified 
articles were also searched for additional sources.

results

study selection and characteristics
The initial search process yielded 64 articles, of which 14 
papers were retained for the analysis. Many investigators 
(n=8) enrolled soccer players (36-43), but the remaining 
studies included cyclists (44), runners (45,46), martial 
arts participants (47), and power trainers (48). One study 
enrolled subjects practicing PA for recreational purposes 
(49). Observations from these studies are summarized 
in Table 1. All participants were male, with mean ages 
ranging from 15 to 27 years. The total population included 
288 individuals.

sleep quantity, quality and architecture in practitioners 
of physical activity during ramadan

total sleep time
Among thirteen studies specifying total sleep time (TST), 
five studies showed a decrease of TST during compared 
to before Ramadan (37,40,46,47). The remaining seven 
studies of athletes, all observed no change in TST during 
Ramadan (36,42-45,48,49). One study reported that the 
TST of professional Qatari soccer players increased by 99 
min during RO (39).

sleep quality/architecture
Using the ambulatory electroencephalography technique, 
Chamari et al. (44) reported clear disturbances of sleep 
patterns and architecture during RO with significant 
increases in the number of wakenings and the duration of 
light sleep relative to before Ramadan.
Using the Arabic validated version of the Pittsburgh sleep 
quality index (PSQI) questionnaire (50), Herrera (40) 
reported that a substantial proportion of soccer players 
suffered from poor sleep quality during RO. Nevertheless, 
neither sleep onset latency nor sleep efficiency changed 
during Ramadan (40).
Boukhris et al. (49) showed that the total PSQI scores 
for sleep latency and sleep efficiency did not change 
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Table 1. A summary of the studies that assessed sleep characteristics during Ramadan in healthy practitioners of 

physical activity. 

Study Subjects Age Activity 
Level of 

practice 
Training program 

Sleep 

Parameters 

Method of 

Sleep 

measurement 

Measurement period Effects 

Karli et al. 

(47)  
10 22 ± 1 

Power 

athletes (2 

wrestlers, 7 

sprinters 

and 1 

thrower) 

Elite 

More than 2 hours a day; 

6 days a week for at least 

4 years. 

TST NM NM No change  

Zerguini et 

al. (35) 
55 NM  Soccer Professional NM 

TST 

NM 

Two weeks before the 

beginning of Ramadan, 

in the last week of 

Ramadan and 2 weeks 

after the end of 

Ramadan 

No change 

Sleep quality 

Three-quarters of the 

players said that the 

quality of their sleep was 

poorer than before 

Ramadan 

Leiper et 

al. (36) 

54 

observant, 

33 non-

observant 

18± 1 Soccer 
Junior league 

(amateur) 
NM 

TST 

Questionnaire Daily records 

Loss of 60 minutes 

sleep/day throughout 

Ramadan in those fasting; 

those not fasting lost 105 

min/day during the first 

week of Ramadan 

Sleep quality 
No change in the fasters 

and non-fasters 

Meckel et 

al. (37) 
19 15.1±0.9 Soccer 

First division 

team in the 

Israeli youth 

league 

6.4 * 0.2 h/ 

week (regular month) vs. 

4.5 * 0.1 h/week 

(Ramadan) 

TST NM 

Each day during the 

week before fasting, 

and during the last 

week of the Ramadan 

fast 

No change 

Chennaoui 

et al. (44) 
8 25± 1 

Middle-

distance 

athletes 

NM 
6 to 10 times per week 

for at least 3 years 
TST Sleep logs 

Day –5 (24h): before 

Ramadan; Day 0 Day 

21 Day 31 (24h): 

during Ramadan 

Decreased 86 min 21 

days after the beginning 

of Ramadan and did not 

change at the end of 

Ramadan  

Wilson et 

al. (38) 
10 25±3.4 Soccer professional  

19 and 20 training 

sessions during the 56-

day analysis of Ramadan 

and post-Ramadan/ pre- 

season training during 

Ramadan 

Timing of 

sleep 

Actigraphy All the study 

Bedtime delayed 199 

minutes               TST 

increased 99 minutes TST 

Aziz et al. 

(45) 
10 27.3±7.2 Running 

Moderately 

trained 

Two and four times per 

week, between 15 and 25 

km a week, during the 

last 3 months before the 

start of the study. 

TST              NM 24 h Decreased 180 min/day 

Daytime 

sleepiness 

Karolinska 

sleepiness 

scale 

24 h No change 

Tian et al. 18 21 ± 3 Martial art Elite 8.9 (±2.8) hours/week TST NM NM Decreased 102 min 

Bedtime delayed 199 
minutes 
TST increased 99 
minutes
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(46) (Penack 

silat) 
Daily naps NM NM Increased 162 min 

Herrera et 

al. (39) 
9 26 +4 Soccer Professional NM 

TST PSQI 

One week before 

Ramadan and during 

the last week of 

Ramadan  

78 min/day less sleep in 

the fourth week of 

Ramadan compared with 

days before Ramadan 

Sleep 

efficiency 
PSQI No change 

Sleep onset 

latency 
PSQI No change 

Insomnia 

symptoms 
ISI No change 

Daytime 

sleepiness 
ESS No change 

Chamari et 

al. (43) 
11 21.6±4.8  Cycling 

7 seniors and 

4 juniors 

The participants had 

cycling training 

experience of 9.6±3.6 

years 

TST 

Ambulatory 

EEG 

The last week before 

Ramadan (BR), at the 

end of the first week of 

Ramadan (RA1), at the 

end of the fourth week 

of Ramadan (RA4), 

and at the end of the 

second week post-

Ramadan (PR) 

No change 

Sleep 

macro-

architecture 

Light sleep duration 

significantly increased at 

RA1 and RA4 and then 

turned back to baseline 

values at post-Ramadan, 

while deep and REM 

sleep stages duration 

progressively decreased 

during the study to reach 

significantly lower values 

than baseline at 2 weeks 

PR. 

Periods of 

sleep 

interruption 

Increased by 2 folds 

Aziz et al. 

(41) 
14 

21.8 ± 

2.4 
Soccer NM 

3–5 times a week, 

between 60 and 90 min 

per session, and played a 

competitive match at the 

end of the week 

TST Actigraphy 24h No change 

Baklouti et 

al. (40) 
24 24 ± 4   Soccer 

Semi-

professional  

The players participated 

only in the training 

program specific to the 

experimental protocol, 

which was scheduled 

during the off-season 

period 

Sleep quality 
Hooper 

questionnaire 

Before Ramadan and 

at the end of the fourth 

week of Ramadan 

Decreased 

Aziz et al. 

(42) 
13 

20.1± 

0.9 
Soccer 

Local league 

(amateur) 

Before the first match 

(i.e., Match 1) of the 

control session, the team 

trained four times per 

week and played one 

TST Actigraphy 
In the Ramadan-fasted 

and non fasted state 

No change 

Daytime nap Actigraphy 
Increased during 

Ramadan 
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significantly during Ramadan. Further, the total PSQI 
score during Ramadan was lower than five, suggesting a 
good sleep quality. Similarly, the absence of any change 
in sleep quality was noted when applying a questionnaire 
to Tunisian soccer players (37). On the other hand, 
a deterioration in sleep quality during Ramadan was 
reported in 24 Tunisian amateur soccer players (41) who 
responded to the Hooper Questionnaire (51) and in 55 
professional soccer players who were interviewed (36).

daily naps
Tian et al. (47) reported that the average daily nap duration 
of martial art practitioners increased from 20 minutes before 
Ramadan to 180 minutes during Ramadan. Also, Aziz et 
al. (43) reported that the daily nap duration increased from 
10.4 minutes before to 100.4 minutes during Ramadan. 

dIscussIon

The main findings are that the TST of athletes is 
unchanged and the duration of daily naps is increased 
during Ramadan. However, the number of studies 

investigating the effects of RO on sleep quality is limited, 
thus precluding firm conclusions about the impact upon 
sleep behavior in active individuals. The single study 
conducted on physically active subjects is not enough to 
confirm the absence of change on sleep characteristics 
during the month of Ramadan. Further, there is yet no 
published information on sleep quality in relation to 
exercise or physical performance in female. 

effect of ramadan observance on total sleep time in 
athletes
Most of the studies of athletes found that TST did 
not change during Ramadan observance (36,38,42-
45,48,49). Chamari et al. (44) have suggested that this 
can be explained, at least in part, by the close monitoring 
of athletes by technical and medical staff during training. 
Other factors may also be involved, possibly including an 
awareness by athletes of the importance of maintaining 
sleep patterns, and a practice of staying in bed for a long 
period in order to reduce consciousness of the fact that 
they are not eating during daylight hours (52).
In physically active but not athletic individuals, the 

league match at the end 

of the week. However, 

during Ramadan, training 

was reduced to between 2 

and 3 times a week and 

no competitive match 

was played. 

Daytime 

sleepiness 
ESS No change 

Boukhris 

et al. (48) 
13 

21.2 ± 

2.9 years 
Running 

moderately 

trained 

They regularly practice 

physical exercise (e.g., 

jogging) for at least 3 

hours per week 

TST 

PSQI 

Fifteen days before 

Ramadan, the first ten 

days of Ramadan, the 

last ten days of 

Ramadan, ten days 

after Ramadan and 

twenty days after 

Ramadan 

Decreased after Ramadan 

in comparison with 

during Ramadan 

Sleep 

latency 

(min) 

Not change 

Sleep 

efficiency 

(%) 

No change 

Total score 

of PSQI 

Increased ten days after 

Ramadan in comparison 

with during Ramadan 

Abbreviations: 

BR: last week before Ramadan, EEG: electroencephalography, ESS: Epworth Sleepiness Scale, ISI: Insomnia Severity Index, NM: not mentioned, PR: at the end of the 

second week post-Ramadan, PSQI: Pittersburgh Sleep Quality Index, RA1: at the end of the first week of Ramadan, RA4: at the end of the fourth week of Ramadan, 

TST: total sleep time. 
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effects of moderate intensity PA may also contribute to 
maintenance of a normal TST during Ramadan (49). With 
the exception of the reports of Chamari et al. (44) and 
Aziz et al. (42), the TST observed in the remaining studies 
(36,42,43,45,48,49) exceeded the recommended seven h/
day (53), underlining that active individuals continued to 
get an adequate duration of sleep during Ramadan.
Based simply on sleep behavior, one might anticipate an 
absence of change in physical performance during RO. 
This view was supported by Boukhris et al. (49), who 
reported that short-term maximal performance and muscle 
fatigue were unchanged during Ramadan. However, other 
studies have reported decreases in both short- and long 
duration physical performance during Ramadan, which 
have been attributed to changes in fitness, mood state 
and/or motivation (36,42).
Five studies reported that TST was reduced during RO 
(37,40,43,46,47). With the exception of the study by 
Leiper et al. (37), the TST decreased to less than the 
recommended 8h/day during Ramadan, and in such 
circumstances a decrement in physical and cognitive 
performance is not surprising. Tian et al. (47) noted a 
decrease in the performance of some cognitive tasks by 
martial arts practitioners, and Aziz et al. (46) reported 
a significant negative impact of RO on alertness, 
concentration and endurance running. The latter group 
of investigators (43) further demonstrated that, during 
Ramadan, soccer players felt “less ready to compete” 
and were “less able to concentrate” prior to their match. 
Additionally, the PA profile during a soccer game was 
adversely affected (i.e., a lower total distance covered, a 
lesser distance run within the moderate and high- speed 
zones, and a lower relative speed throughout most of the 
match) (43).
Discrepancies between studies could reflect differences 
in culture and lifestyle in the countries concerned (54), 
or the use of differing tools/methods to assess sleep 
characteristics (54).
 
effect of ramadan observance on sleep quality/
architecture in practitioners of PA
Five studies evaluated the effect of RO on sleep quality 
in active individuals. Boukhris et al. (49) found that sleep 
efficiency, sleep latency, and total PSQI score did not 
change during Ramadan. Likewise, Herrera et al. (40) 
reported that PSQI score of professional soccer players 
remained unchanged during Ramadan. However, more 

than 50% of the soccer players concerned had a PSQI 
score of five or above, and approximately 20–30% 
had a score of eight or above either before or during 
Ramadan (40). Such results suggested that a substantial 
percentage of the athletes suffered from poor sleep 
quality, irrespective of any changes associated with RO. 
Recently, Drew et al. (10) attributed the increased PSQI 
score of Olympic athletes during the preparatory period 
of the 2016 Summer Olympic Games to gastrointestinal 
tract symptoms, perhaps related to interruption of sleep 
and therefore impaired sleep quality by the large size of 
their evening meal. Leiper et al. (37) reported that despite 
having about 1 hour less sleep every night throughout 
Ramadan, the TST of their athletes still averaged more than 
eight hours, and thus sleep quality was not compromised. 
Using an electroencephalographic technique, Chamari et 
al. (44) reported that light sleep stage duration increased 
significantly during Ramadan, associated with an increase 
in the number of wakenings, possibly due to souhour 
and/or increased food-seeking behaviors (44). Zerguini 
et al. (36) reported that sleep quality of Algerian elite 
soccer players was impaired during Ramadan (36), again 
attributing this to the late evening food intake (36).

effect of ramadan observance on daytime naps
The beneficial effects of napping on cognitive and physical 
performance are well documented (34,55-58). A 30 
minutes nap-time was recommended by Davenne (59) and 
Sampson et al. (60) to avoid sleep inertia, the temporary 
decrease of mental ability that often follows a longer period 
of sleep. On the other hand, if naps are substantially 
shorter than 1 h, they do not provide insufficient time for 
the slow wave sleep that is important to recuperation (59). 
Reported nap durations ranged between 1-2 h (43) and 3.0 
h (47), thus providing sufficient time to reach slow-wave 
sleep but posing the risk of post-nap inertia with negative 
short-term effects on cognitive and physical performance.

strengths and weaknesses
The strengths of this review include a comprehensive 
coverage of the literature and the development of practical 
recommendations. The major limitations are the lack of 
information about female, the paucity of objective studies 
evaluating sleep quality and architecture during Ramadan, 
and a need for more information concerning active but 
not athletic individuals. Future studies evaluating sleep 
quality during Ramadan using polysomnography are 
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recommended. Moreover, due to the beneficial effects 
of sleep on health, future studies should investigate 
the effects of RO on subjects who engage in PA for 
recreational purposes rather than athletic competition, 
and investigations should examine dose/response 
relationships. Available results must be interpreted with 
caution, since there are methodological inconsistencies 
between studies and sub-optimal study design features 
(e.g., lack of a control group, different training loads, and 
the use of subjective measurement tools).

Practical recommendations:
Practical recommendations to minimize Ramadan-related 
disturbances of sleep in active individuals include:
• Sleep quantity and quality should be evaluated in 

active individuals in order to plan tactics to counter 
any sleep disturbances.

• Sleep hygiene education can help to improve the 
sleep characteristics of athletes (61). Sleep hygiene 
involve practicing behaviors that facilitate sleep while 
deliberately avoiding factors that interfere with sleep 
(61). It includes counselling on lifestyle, behavior, 
and environmental factors such as light, sound and 
temperature that influence sleep. Recently, O’Donnell 
and Driller (61) have shown that a single one-hour 
sleep hygiene education session is effective in 
improving the amount of sleep taken by elite female 
athletes, and sleep hygiene education should be 
advised for subjects engaged in physical activity 
during the month of Ramadan.

• Coaches should participate to sleep hygiene 
education sessions during each sports season.

• Sleep specialists should be integrated into sports 
clubs.

• Napping has a positive effect on physical performance 
(34,56,58), and a daily 20- to 30-minute nap should 
be planned to improve alertness (62).

• Large and late meals before bedtime should be 
avoided (63).

• Claims that supplements such as tryptophan (1g/day) 
or melatonin (5-8mg) improve sleep characteristics 
(64) during Ramadan should be verified.

• A self-administered 6-minutes mindfulness induction 
via a video clip immediately before bedtime may help 
to decrease pre-sleep arousal and improve sleep 
quality after evening training sessions (66).

conclusIons

The continuation of physical training during Ramadan 
does not affect TST; but increased daily nap duration. 
No firm conclusions can be drawn regarding the effects 
of RO on sleep quality and characteristics due to the 
limited number of available studies and the lack of 
objective measurements. Moreover, all findings to date 
on these topics must be interpreted with some caution, 
due to a variety of important methodological issues and 
inconsistencies.
 
Compliance with Ethical Standards
Funding: No sources of funding were used to assist in the 
preparation of this article.
Conflict of interest: All authors declare they have no 
conflicts of interest relevant to the content of this review.
 
REFERENCES
1. Grandner MA. Sleep, Health, and Society. Sleep Med Clin. 

2017; 12: 1–22.
2. Biggins M, Cahalan R, Comyns T, Purtill H, O’Sullivan K. Poor 

sleep is related to lower general health, increased stress and 
increased confusion in elite Gaelic athletes. Phys Sportsmed. 
2018; 46(1): 14-20.

3. Kirschen GW, Jones JJ, Hale L. The impact of sleep duration 
on performance among competitive athletes: A Systematic 
Literature Review. Clin J Sport Med : official journal of the 
Canadian Academy of Sport Medicine. 2018. doi: 10.1097/
JSM.0000000000000622.

4. Kölling S, Duffield R, Erlacher D, Venter R, Halson SL. Sleep-
related issues for recovery and performance in athletes. Int J 
Sports Physiol Perform. 2019; 14(2): 144-148.

5. Juliff LE, Halson SL, Peiffer JJ. Understanding sleep 
disturbance in athletes prior to important competitions. J Sci 
Med Sport. 2015; 18(1): 13–18.

6. Lastella M, Roach GD, Halson SL, Sargent C. Sleep/wake 
behaviours of elite athletes from individual and team sports. 
Eur J Sport Sci. 2015; 15(2): 94–100.

7. Swinbourne R, Gill N, Vaile J, Smart D. Prevalence of poor 
sleep quality, sleepiness and obstructive sleep apnoea risk 
factors in athletes. Eur J Sport Sci. 2016; 16(7): 850-858.

8. Tuomilehto H, Vuorinen VP, Penttilä E, Kivimäki M, Vuorenmaa 
M, Venojärvi M et al. Sleep of professional 
athletes: Underexploited potential t o  
improve health and performance. J Sports Sci. 
2017; 35(7): 704-710.

9. Gupta L, Morgan K, Gilchrist S. Does elite sport degrade sleep 
quality? A systematic review. Sports Med. 2017; 47(7): 1317-
1333.

10. Drew M, Vlahovich N, Hughes D, Appaneal R, Burke LM, 
Lundy B et al. Prevalence of illness, poor mental health and 



LA TUNISIE MEDICALE - 2019 ; Vol 97 (n°10)

1085

sleep quality and low energy availability prior to the 2016 
Summer Olympic Games. Br J Sports Med. 2018; 52(1): 47-
53.

 11. Costa JA, Brito J, Nakamura FY, Figueiredo P, Oliveira E, 
Rebelo A. Sleep patterns and nocturnal cardiac autonomic 
activity in female athletes are affected by the timing of 
exercise and match location. Chronobiol Int. 2019; 36(3): 
360-373.

12. Sargent C, Halson S, Roach GD. Sleep or swim? Early-
morning training severely restricts the amount of sleep 
obtained by elite swimmers. Eur J Sport Sci. 2014; 14(sup1): 
S310- S315.

13. Sargent C, Lastella M, Halson SL, Roach GD. The impact of 
training schedules on the sleep and fatigue of elite athletes. 
Chronobiol Int. 2014; 31(10): 1160-1168.

14. Lastella M, Lovell GP, Sargent C. Athletes’ precompetitive 
sleep behaviour and its relationship with subsequent 
precompetitive mood and performance. Eur J Sport Sci. 
2014; 14(sup1): S123-S130.

15. Fullagar HH, Skorski S, Duffield R, Julian R, Bartlett J, Meyer 
T. Impaired sleep and recovery after night matches in elite 
football players. J Sports Sci. 2016; 34(14): 1333-1339.

16. Sargent C, Roach GD. Sleep duration is reduced in elite 
athletes following night-time competition. Chronobiol Int. 
2016; 33(6): 667-670.

17. Vitale JA, Bonato M, Galasso L, La Torre A, Merati G, Montaruli 
A et al. Sleep quality and high intensity interval training at two 
different times of day: A crossover study on the influence of 
the chronotype in male collegiate soccer players. Chronobiol 
Int. 2017; 34(2): 260-268.

18. Vitale JA, Banfi G, Galbiati A, Ferini-Strambi L, La Torre A. 
Effect of a night Game on actigraphy-based sleep quality 
and perceived recovery in top-level Volleyball athletes. Int J 
Sports Physiol Perform. 2019; 14(2): 265-269.

19. Juliff L, Peiffer JJ, Halson S. Night Games: Physiological, 
neuroendocrine and psychometric mechanisms to explain 
poor sleep. Int J Sports Physiol Perform. 2017; 1-22.

20. Nédélec M, Dawson B, Dupont G. Influence of night soccer 
matches on sleep in elite players. J Strength Cond Res. 
2019; 33(1): 174-179.

 21. Thornton HR, Duthie GM, Pitchford NW, Delaney JA, Benton 
DT, Dascombe BJ. Effects of a 2-week high-intensity training 
camp on sleep activity of professional Rugby league athletes. 
Int J Sports Physiol Perform. 2017; 12(7): 928-933.

22. Fowler PM, Knez W, Crowcroft S, Mendham AE, Miller J, 
Sargent C et al. Greater Effect of east vs. west travel on 
jet lag, sleep, and team-sport performance. Med Sci Sports 
Exerc.2017 ;49(12):2548-2561.

23. Kölling S, Treff G, Winkert K, Ferrauti A, Meyer T, Pfeiffer M 
et al. The effect of westward travel across five time zones 
on sleep and subjective jet-lag ratings in athletes before and 
during the 2015’s World Rowing Junior Championships. J 
Sports Sci. 2017; 35(22): 2240- 2248.

24. Sargent C, Schmidt WF, Aughey RJ, Bourdon PC, Soria R, 
Claros JCJ et al. The impact of altitude on the sleep of young 
elite soccer players (ISA3600). Br J Sports Med. 2013; 

47(Suppl 1): i86-i92.

25. Lastella M, Vincent GE, Duffield R, Roach GD, Halson 
SL, Heales LJ et al. Can sleep be used as an indicator of 
overreaching and overtraining in athletes?. Front Physiol. 
2018; 9:436.

26. Abedelmalek S, Souissi N, Chtourou H, Denguezli M, 
Aouichaoui C, Ajina M et al. Effects of partial sleep deprivation 
on proinflammatory cytokines, growth hormone, and steroid 
hormone concentrations during repeated brief sprint interval 
exercise. Chronobiol Int. 2013;30(4): 502–9.

27. Souissi N, Chtourou H, Aloui A, Hammouda O, Dogui M, 
Chaouachi A et al. Effects of time-of-day and-partial sleep 
deprivation on short term maximal performances of judo 
competitors. J Strength Cond Res. 2013; 27(9): 2473–80.

28. Taheri M, Arabameri E. The effect of sleep deprivation on 
choice reaction time and anaerobic power of college student 
athletes. Asian J Sports Med. 2012; 3(1): 15.

 29. Hurdiel R, Pezé T, Daugherty J, Girard J, Poussel M, Poletti 
L et al. Combined effects of sleep deprivation and strenuous 
exercise on cognitive performances during The North Face® 
Ultra Trail du Mont Blanc®(UTMB®). J Sports Sci. 2015; 
33(7): 670-674.

30. Ben Cheikh R, Latiri I, Dogui M, Ben Saad H. Effects of one-
night sleep deprivation on selective attention and isometric 
force in adolescent karate athletes. J Sports Med Phys 
Fitness. 2017;57(6):752-759.

31. Brandt R, Bevilacqua GG, Andrade A. Perceived sleep quality, 
mood states, and their relationship with performance among 
Brazilian elite athletes during a competitive period. J Strength 
Cond Res. 2017; 31(4): 1033-1039.

32. Juliff LE, Halson SL, Hebert JJ, Forsyth PL, Peiffer JJ. Longer 
sleep durations are positively associated with finishing place 
during a national multiday Netball Competition. J Strength 
Cond Res. 2018; 32(1): 189-194.

33. Andrade A, Bevilacqua GG, Coimbra DR, Pereira FS, 
Brandt R. Sleep quality, mood and performance: a study of 
elite Brazilian volleyball athletes. J Sports Sci Med. 2016; 
15(4):601.

34. Hammouda O, Romdhani M, Chaabouni Y, Mahdouani K, Driss 
T, Souissi N. Diurnal napping after partial sleep deprivation 
affected hematological and biochemical responses during 
repeated sprint. Biol Rhythm Res. 2018; 49(6): 927-939.

35. Wentz LM, Ward MD, Potter C, Oliver SJ, Jackson S, Izard 
RM et al. Increased risk of upper respiratory infection in 
military recruits who report sleeping less than 6 h per night. 
Mil Med. 2018 Nov 1;183(11-12):e699-e704

36. Zerguini Y, Kirkendall D, Junge A, Dvorak J. Impact of 
Ramadan on physical performance in professional soccer 
players. Br J Sports Med. 2007; 41(6): 398-400.

37. Leiper JB, Junge A, Maughan RJ, Zerguini Y, Dvorak J. 
Alteration of subjective feelings in football players undertaking 
their usual training and match schedule during the Ramadan 
fast. J Sports Sci. 2008; 26(S3): S55-S69.

 38. Meckel Y, Ismaeel A, Eliakim A. The effect of the Ramadan 
fast on physical performance and dietary habits in adolescent 



K. Trabelsi & al. - Sleep during Ramadan observance in healthy practitioners of physical activity

1086

soccer players. Eur J Appl Physiol. 2008; 102(6): 651-657.
39. Wilson D, Drust B, Reilly T. Is diurnal lifestyle altered during 

Ramadan in professional Muslim athletes?. Biol Rhythm 
Res. 2009; 40(5): 385-397.

40. Herrera CP. Total sleep time in Muslim football players is 
reduced during Ramadan: a pilot study on the standardized 
assessment of subjective sleep–wake patterns in athletes. J 
Sports Sci. 2012; 30(sup1): S85-S91.

41. Baklouti H, Rejeb N, Aloui A, Jaafar H, Ammar A, Chtourou 
H et al. Short versus long small-sided game training during 
Ramadan in soccer players. Phys Ther Sport. 2017; 24: 20- 
25.

42. Aziz A, Che Muhamad A, Roslan S, Ghulam Mohamed N, 
Singh R, Chia M. Poorer intermittent sprints performance 
in ramadan-fasted muslim footballers despite controlling for 
pre-exercise dietary intake, sleep and training load. Sports. 
2017; 5(1): 4.

43. Aziz AR, Che Muhamed AM, Ooi CH, Singh R, Chia MYH. 
Effects of Ramadan fasting on the physical activity profile of 
trained Muslim soccer players during a 90-minute match. Sci 
Med Football. 2018; 2(1): 29-38.

44. Chamari K, Briki W, Farooq A, Patrick T, Belfekih T, Herrera 
CP. Impact of Ramadan intermittent fasting on cognitive 
function in trained cyclists: a pilot study. Biol Sport. 2016; 
33(1): 49.

45. Chennaoui M, Desgorces F, Drogou C, Boudjemaa B, 
Tomaszewski A, Depiesse F et al. Effects of Ramadan 
fasting on physical performance and metabolic, hormonal, 
and inflammatory parameters in middle-distance runners. 
Appl Physiol Nutr Metab. 2009; 34(4): 587-594.

 46. Aziz AR, Wahid MF, Png W, Jesuvadian CV. Effects 
of Ramadan fasting on 60 min of endurance running 
performance in moderately trained men. Br J Sports Med. 
2010;44(7): 516-521.

47. Tian HH, Aziz AR, Png W, Wahid MF, Yeo D, Png ALC. Effects 
of fasting during Ramadan month on cognitive function in 
Muslim athletes. Asian J Sports Med. 2011;2(3):145-53.

48. Karli U, Guvenc A, Aslan A, Hazir T, Acikada C. Influence of 
Ramadan fasting on anaerobic performance and recovery 
following short time high intensity exercise. J Sci Med Sport. 
2007; 6(4): 490.

49. Boukhris O, Hsouna H, Chtourou L, Abdesalem R, BenSalem 
S, Tahri N et al. Effect of Ramadan fasting on feelings, 
dietary intake, rating of perceived exertion and repeated high 
intensity short-term maximal performance. Chronobiol Int. 
2019;36(1): 1-10.

50. Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J. 
Translating the Pittsburgh sleep quality index into Arabic. 
West J Nurs Res. 2010; 32:250–268.

51. Hooper SL, Mackinnon LT. Monitoring overtraining in athletes. 
Sports Med. 1995; 20:321– 327.

52. Kirkendall DT, Leiper JB, Bartagi Z, Dvorak J, Zerguini Y. The 
influence of Ramadan on physical performance measures 
in young Muslim footballers. J Sports Sci. 2008; 26(S3): 
S15-S27.

53. Watson NF, Badr MS, Belenky G, et al. Recommended 

amount of sleep for a healthy adult: a joint consensus 
statement of the American Academy of Sleep Medicine and 
Sleep Research Society. Sleep. 2015; 38(6): 843–4.

 54. Almeneessier AS, Pandi-Perumal SR, BaHammam AS. 
Intermittent fasting, insufficient sleep, and circadian rhythm: 
interaction and effects on the cardiometabolic system. Curr 
Sleep Med Rep. 2018; 4(3): 179-195.

55. Waterhouse J, Atkinson G, Edwards B, Reilly T. The role of a 
short post-lunch nap in improving cognitive, motor, and sprint 
performance in participants with partial sleep deprivation. J 
Sports Sci. 2007; 25(14): 1557-1566.

56. O’Donnell S, Beaven CM, Driller M. The influence of match-
day napping in elite female netball athletes. Int J Sports 
Physiol Perform. 2018; 13(9): 1143-1148.

57. Bonnar D, Bartel K, Kakoschke N, Lang C. Sleep interventions 
designed to improve athletic performance and recovery: a 
systematic review of current approaches. Sports Med. 2018; 
48(3): 683-703.

58. Blanchfield AW, Lewis-Jones TM, Wignall JR, Roberts 
JB, Oliver SJ. The influence of an afternoon nap on the 
endurance performance of trained runners. Eur J Sport Sci. 
2018; 18(9): 1177-1184.

59. Davenne D. Sleep of athletes–problems and possible 
solutions. Biol Rhythm Res. 2009; 40(1): 45-52.

60. Simpson N, Gibbs E, Matheson G. Optimizing sleep to 
maximize performance: implications and recommendations 
for elite athletes. Scand J Med Sci Sports. 2017; 27(3): 266-
74.

61. O’Donnell S, Driller MW. Sleep-hygiene education improves 
sleep indices in elite female athletes. Int J Exer Sci. 2017; 
10(4): 522.

62. Roky R, Herrera CP, Ahmed Q. Sleep in athletes and the 
effects of Ramadan. J Sports Sci. 2012; 30(sup1): S75-S84.

63. Bogdan A, Bouchareb B, Touitou Y. Ramadan fasting alters 
endocrine and neuroendocrine circadian patterns. Meal–
time as a synchronizer in humans? Life Sci. 2001; 68(14): 
1607- 1615.

 64. Halson S. Monitoring training load to understand fatigue in 
athletes. Sports Med. 2014; 44(2): 139-147.

65. Whitworth-Turner C, Di Michele R, Muir I, Gregson W, Drust 
B. A shower before bedtime may improve the sleep onset 
latency of youth soccer players. Eur J Sport Sci. 2017; 17(9): 
1119-1128.

66. Li C, Kee YH, Lam LS. Effect of brief mindfulness induction 
on university athletes’ sleep quality following night training. 
Front Psychol. 2018; 9: 508.


