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Literature concerning the effects of Ramadan fasting on sports performance presents 
conflicting results. In this context, some studies reported a significant impairment of sports 
performance during the month of Ramadan. However, other studies suggested that 
Ramadan fasting has no significant effect on physical performance. 
 The discrepancies between the studies could be explained by time-of-day variations in 
testing. In this regard, recent studies reported that Ramadan negatively affects the 
afternoon sports performance; however, the morning and the evening (after breaking the 
fast) performances were not affected by fasting. This suggests that the optimal time of day 
for training during Ramadan is the morning or the evening. Therefore, coaches should 
schedule the training sessions in the morning or evening during the month of Ramadan. 
However, further studies should investigate the effect of training at a specific time of day 
on sports performance during Ramadan. 
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Introduction 
Recent studies concerning the effect of 

Ramadan fasting on sports performance shows 
conflicting results (1-3). Previous studies 
demonstrated a significant reduction in the 
sports performance of soccer players (muscle 
power during the repeated-sprint exercise and 
30s Wingate test, maximal aerobic velocity, 
maximal oxygen uptake, and the total distance 
covered during the Yo-Yo intermittent recovery 
test) during the month of Ramadan, compared 
to the pre-Ramadan period (4-6). However, it 
was reported that intermittent Ramadan fasting 
did not affect sports performance when the 
athletes maintained the same training load 
during this month (7).  

The discrepancies between the results of 
these studies could be due to the time-of-day 

 
variations in testing (2, 3). In this context, it is 
well established that many physiological and 
psychological parameters vary in an individual 
during the daytime, with higher values generally 
observed in the afternoon than the morning (8, 
9). Previous studies showed that short- and 
long-duration performances are time-of-day 
dependent, with higher values observed in the 
afternoon than the morning (10, 11).  

These diurnal variations of sports 
performance could be adjusted by time-of-day 
modifications in training (12-14). According to 
some studies, the amplitude (morning-evening 
differences) of the diurnal variation of maximal 
short-term performances reduced after a 
regular training in the morning hours (12-14). 
However, the morning-evening difference of 
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maximal short-term performance was more 
significant than a regular training in the 
afternoon hours (12-14). 

Recent studies showed that sports 
performance (i.e., muscle power during the 
repeated-sprint exercise and the 30s Wingate 
test, maximal aerobic velocity, maximal oxygen 
uptake, and the total distance covered during 
the Yo-Yo intermittent recovery test) was 
affected by Ramadan fasting in the afternoon 
hours, unlike the morning hours (4, 15, 16). This 
suggests that athletes could train in the morning 
during Ramadan to support the training load.  

To the best of our knowledge, regarding the 
temporal specificity in training during Ramadan, 
only Aziz et al (17) have investigated the effect 
of a high-intensity exercise session at different 
times of day during the fasting period on sports 
performance. They concluded that the optimal 
time of day to perform an acute high-intensity 
exercise session during Ramadan is the evening, 
after breaking the daily fast.  

Souissi et al (18) investigated the optimal 
time of day for performing a short-term high 
intensity exercise (30s Wingate test) during 
Ramadan. They showed that short-term high 
intensity performance was affected by fasting in 
the afternoon and the evening during Ramadan; 
however, the morning performance did not 
reduce during the fasting month.   

In view of the above considerations, we 
aimed to review:  
(i) the effect of Ramadan fasting on sports 

performance, 
(ii) the effect of Ramadan fasting on the diurnal 

variations of sports performance, and 
(iii) time-of-day effect of training during 

Ramadan on sports performance.   
 

Ramadan and sports performance 
Ramadan 

One of the five main religious practices of 
Islam is Ramadan fasting. Healthy devout 
Muslims after going through puberty are obliged 
to fast during Ramadan for 28-30 days, based on 
the visual sighting of the crescent moon. During 
the month of Ramadan, Muslims abstain from 
eating, drinking, smoking, and sexual relations 
during daylight hours (from dawn until sunset).  

The impact of fasting during this month is 
largely dependent on climatic conditions and 

geographical location. With respect to the 
Gregorian calendar, this month (the ninth 
month in the Islamic calendar) shifts every year 
by approximately 11 days. Therefore, the effects 
of fasting during summer at high altitudes are 
different from fasting in winter. Moreover, in the 
summer of regions with temperate climates, 
fasting duration could be as long as 18 hrs per 
day.  

During Ramadan, food and fluid intake is 
allowed from a pre-fasting meal called Sahar 
until the fast-breaking meal, known as Iftar. It 
should be noted that food intake during 
nighttime hours leads to several behavioral 
changes (19).   

Several studies have investigated the effect 
of Ramadan fasting on sports performance and 
have presented inconclusive findings. 
 
The effect of Ramadan fasting on sports 
performance 

The current literature concerning the effect 
of Ramadan fasting on sports performance 
presents somewhat conflicting results (2, 20). 
While some studies showed that Ramadan did 
not affect sports performance (7, 21, 22), others 
showed a significant decrease in sports 
performance (5, 23).  

In this regard, Chaouachi et al (7) 
investigated the effect of Ramadan fasting on 
short- and long-duration exercise performances. 
They reported that the performance during 
squat jump test, countermovement test, 5, 10, 
and 30m sprints, and maximal oxygen uptake 
during the Multi-stage Fitness Test was not 
adversely affected by Ramadan fasting. 
Likewise, Zerguini et al (22) showed that 
vertical jump test and 5, 10, and 20m sprint 
performances were not affected by fasting. 
Recently, Bouhlel et al (23) showed that muscle 
strength (hand grip strength) and power 
(countermovement jump) were maintained 
during Ramadan (compared to the pre-Ramadan 
period).   

On the other hand, Chtourou et al (5) 
investigated the effect of Ramadan fasting on 
muscle power during the 30s Wingate test, 
repeated-sprint test, maximal aerobic velocity, 
and the total distance covered during the Yo-Yo 
intermittent recovery test in twenty soccer 
players. They showed that Ramadan fasting 
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significantly reduced the physical performance 
of soccer players. In fact, during the 30s Wingate 
test, repeated-sprint test, the maximal aerobic 
velocity, and the total distance covered during 
the Yo-Yo intermittent recovery test, muscle 
power was significantly lower during Ramadan 
in comparison with the pre-Ramadan period.  

Similarly, in ten physical education 
students, Bouhlel et al (23) showed a significant 
impairment of performance, indicated by the 
force-velocity test (the maximal power of arms 
and legs), during Ramadan in comparison with 
the pre-Ramadan period.  

The discrepancies between the results of 
these studies could be due to several factors: the 
test protocols, environmental conditions, 
training status, fasting duration, and the time of 
day of testing (20). In this context, recent 
studies showed that maintaining the training 
load during the month of Ramadan might lead to 
performance decrement during the fasting 
period (7, 21). Recently, Rebaï et al (24) showed 
that a 2-week tapering period during Ramadan 
might enhance the muscle strength during 
Ramadan. However, when this period changed 
to 4 weeks, the performance significantly 
reduced during the last two weeks of Ramadan, 
compared to the two first weeks of the fasting 
month.   

 

Ramadan and diurnal variations of 
sports performance 
Time of day and sports performance 

It is well established that sports 
performance and many physiological 
parameters (25) are time-of-day dependent (8, 
9, 26). In fact, both mental (27, 28) and physical 
(29, 30) performances fluctuate during the 
daytime. For instance, the muscle power (mean 
and peak power) during the Wingate test was 
higher in the afternoon compared to the 
morning in adults (31-35) and boys (14, 36, 37). 
Likewise, during short-term explosive exercises, 
previous studies reported a significant time-of-
day effect on vertical jump performance (the 
squat and countermovement jumps) with higher 
and lower values in the afternoon and morning, 
respectively (12, 13, 38).  

Previous studies also reported higher 
muscle power (exercises performed on a cycle 
ergometer) in the repeated-sprint exercises 

during the first 2-3 sprints (4, 39, 40). However, 
after the first 2-3 repetitions, the diurnal 
variation of performance disappeared (4, 39, 
40). Lack of time-of-day effect on muscle power 
during the repeated-sprint exercises could be 
explained by a higher muscle fatigue in the 
afternoons compared to mornings (41). In this 
regard, Racinais et al (42) showed that the 
higher reduction of muscle power in the 
afternoon compared to the morning could be 
due to the higher initial power during the first 2-
3 repetitions.  

The diurnal variations of short-term 
maximal performances could be partially 
explained by the higher core temperature 
observed in the afternoon compared to the 
morning (33, 43). Therefore, the first 2-3 
repetitions during the repeated-sprint exercises 
could act as a warm-up, which improves the 
morning core temperature to the same level as 
the afternoon (8, 9).  

Considering long-duration exercises, the 
literature presents somewhat conflicting results 
(8). In soccer players, recent studies showed a 
significant time-of-day effect on performance 
during the Yo-Yo intermittent recovery test (16, 
41, 43). In this regard, Hammouda et al (16), 
Chtourou et al (41), and Hammouda et al (43) 
showed that maximal aerobic velocity, maximal 
oxygen uptake, and the total distance covered 
during the Yo-Yo intermittent recovery test 
were higher in the afternoon compared to the 
morning.    

 
Ramadan and time-of-day effects on sports 
performance 

As indicated above, the discrepancies 
between the results concerning the effect of 
Ramadan fasting on sports performance could 
be attributed to the time of day of testing (3). 
Recent studies showed that sports performance 
was adversely affected by fasting during 
Ramadan in the afternoon, just before the sunset 
(4, 6, 15, 44). However, some hours after the 
sunrise, there were no significant adverse 
effects of Ramadan fasting on sports 
performance.  

Chtourou et al (15) studied the effect of 
Ramadan fasting on the muscle power of soccer 
players during the Wingate test and its diurnal 
variation. They showed that muscle power was 
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impaired during Ramadan when the tests were 
performed in the afternoons; however, when the 
tests were carried out in the morning, no 
adverse effects of fasting were observed. 

Moreover, Chtourou et al (15) showed that 
muscle power was significantly higher in the 
afternoon compared to the morning before 
Ramadan. However, this diurnal variation of 
muscle power was suppressed during Ramadan 
due to the impaired performance in the 
afternoon; the performance was maintained in 
the morning. The same conclusions were 
confirmed by Aloui et al (4) during the repeated-
sprint test and by Hammouda et al (35) during 
the Yo-Yo intermittent recovery test in young 
Tunisian soccer players.   

 

Time of day of training during 
Ramadan and sports performance 
Time of day of training and sports 
performance 

Previous studies have investigated the effect 
of regular training (aerobic (45, 46) and 
resistance training (12-14, 47)) on sports 
performance in the morning or evening hours. 
Hill et al (45) showed that after 6 weeks of 
aerobic training, a significantly higher 
ventilatory anaerobic threshold was seen in the 
morning compared to the afternoon in subjects 
who regularly trained in the morning hours. 
However, the ventilatory anaerobic threshold 
was higher in the afternoon compared to 
morning in subjects who regularly trained in the 
afternoon hours.  

After 5 weeks of high-intensity training, 
performed at a specific time to increase work 
capacity, Hill et al (46) showed that the 
performance of subjects, who trained in the 
afternoon hours, was higher at this time of day 
compared to the morning hours. However, there 
was no significant time-of-day effect on work 
capacity in subjects who trained in the morning 
hours.  

Concerning the time of day of resistance 
training, recent studies confirm the temporal 
specificity of training in adults (12, 13) and (14) 
boys. In this regard, after scheduling 6 weeks of 
resistance training, Chtourou et al (12) showed 
that subjects, who train in the morning hours, 
improve their performance (muscle power 
during the 30s Wingate test and muscle strength 

during squats, leg extensions, and leg curls, one-
repetition maximum test) in the morning and 
afternoon. However, the percentage of 
improvement was higher in the morning than in 
the afternoon (i.e., higher improvement 
observed at the same time of training).  

The more significant improvement of 
morning performances may blunt the typical 
diurnal variation of muscle power and strength. 
However, subjects who trained in the afternoon 
hours, improved their performance at this time 
of day, resulting in an increased morning-
evening difference in muscle power and 
strength. Chtourou et al (13) confirmed these 
results after designing 12 weeks of resistance 
training; also, Souissi et al (14) reached the 
same conclusions after 6 weeks of resistance 
training.  

  
The effect of the time of day of training during 
Ramadan on sports performance 

In physical education students, Souissi et al 
(17) investigated the effect of Ramadan fasting 
on muscle power during the 30s Wingate test 
and the force-velocity test, recorded after 
sunrise (07:00 a.m.) and before (5:00 p.m.) and 
after (9:00 p.m.) sunset. The authors showed a 
significant reduction in sports performance only 
when the tests were performed in the afternoon. 
Therefore, we can conclude that training 
sessions could be scheduled in the morning or 
the evening during Ramadan to avoid the 
negative effects of fasting on sports 
performance.    

Recently, Aziz et al (18) investigated the 
effect of Ramadan fasting on physical 
performance during an intense exercise session 
(6 × 30s Wingate test followed by a time-to-
exhaustion cycling task) performed at different 
times of day (08:00 a.m., 6:00 p.m., and 9:00 
p.m.). For analyzing the sports performance, 
total work and time to exhaustion were 
recorded before and during Ramadan. They 
showed that the total work during the 6 × 30s 
Wingate test was adversely affected by 
Ramadan fasting at 08:00 a.m. and 6:00 p.m. 
However, during this month, the 9:00 p.m. 
performances were similar to those recorded 
before Ramadan. Likewise, the time to 
exhaustion was maintained at 9:00 p.m. and 
08:00 a.m., and reduced at 6:00 p.m. They 
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concluded that the optimal time of day for 
performing an acute high-intensity exercise 
session during Ramadan is the evening, after the 
Iftar meals.  

However, exercising later in the evening 
may improve the core temperature of the 
subjects and thus, may affect the normal sleep-
wake cycle. In this regard, Souissi et al (48) 
showed that performing the Yo-Yo intermittent 
recovery test in the evening at 9:00 p.m. might 
adversely affect the sleep quality of individuals. 
These modifications in the sleep quality or sleep 
deprivation observed during Ramadan may 
affect both mental (49, 50) and physical (51, 52) 
performances. Therefore, scheduling the 
training sessions in the evening during Ramadan 
could disturb the sleep quality of the athletes, 
which may adversely affect sports performance. 
Therefore, for precise conclusions, more studies 
are required to investigate the time-of-day effect 
of regular training during Ramadan on sports 
performance. 

 

Conclusion 
The effect of Ramadan on sports 

performance is relatively insignificant. However, 
Ramadan may impair sports performance when 
the test sessions are scheduled in the afternoon 
just before breaking the fast. This reduction may 
blunt the typical diurnal variation of sports 
performance, observed before Ramadan. 
Ramadan fasting did not affect sports 
performance when the tests were performed in 
the morning hours or in the evening after the 
Iftar meals. Therefore, we could conclude that 
the optimal time of day for training during 
Ramadan is the evening, 2-3 hours after 
breaking the fast.  

 

References 
1. Aloui A, Chtourou H, Hammouda O, Chaouachi A, 

Chamari K, Souissi N. The challenge of rapid 
weight loss prior to competition for Muslim 
combat sport athletes during Ramadan. Biol 
Rhythm Res. 2013; 44: 876-84.  

2. Chaouachi A, Leiper JB, Chtourou H, Aziz AR, 
Chamari, K. The effects of Ramadan intermittent 
fasting on athletic performance: Recommenda-
tions for the maintenance of physical fitness. J 
Sports Sci. 2012; 30: 53-73.  

3. Chtourou H, Aloui A, Hammouda O, Haddad M, 
Souissi N, Chamari K. Ramadan Fasting and 
Diurnal Variation in Sport Performance. In: 
Effects of Ramadan Fasting on Health and 
Athletic Performance. OMICS Group eBooks. 
2014. 

4. Aloui A, Chaouachi A, Chtourou H, Wong DP, 

Haddad M, Chamari K, et al. Effects of Ramadan 
on the Diurnal Variations of Repeated Sprints 
Performances. Int J Sports Physiol Perform. 
2013; 8: 254-62. 

5. Chtourou H, Hammouda O, Souissi H, Chamari K, 
Chaouachi A, Souissi, N. The effect of Ramadan 
fasting on physical performances, mood state 
and perceived exertion in young footballers. 
Asian J Sports Med. 2011; 2: 177-85. 

6. Hammouda O, Chtourou H, Aloui A, Chahed H, 
Kallel C, Miled A, et al. Concomitant Effects of 
Ramadan Fasting and Time-Of-Day on 
Apolipoprotein AI, B, Lp-a and Homocysteine 
Responses during Aerobic Exercise in Tunisian 
Soccer Players. PLoS One. 2013; 8(11):e79873.  

7. Chaouachi A, Coutts AJ, Chamari K, Wong Del P, 
Chaouachi M, Chtara M, et al. Effect of Ramadan 
intermittent fasting on aerobic and anaerobic 
performance and perception of fatigue in male 
elite judo athletes. J Strength Cond Res. 2009; 23: 
2702-9. 

8. Chtourou H, Souissi N. The effect of training at a 
specific time-of-day: a review. J Strength Cond 
Res. 2012; 26: 1984-2005. 

9. Chtourou H, Hammouda O, Aloui A, Souissi N. 
Effect of time-of- day on muscle fatigue: a review. 
J Nov Physiother 2013; 3: 160.  

10. Abedelmalek S, Chtourou H, Souissi N, Tabka Z. 
Effect of time-of-day and racial variation on 
short-term maximal performance. Biol Rhythm 
Res. 2013; 44: 787-96. 

11. Souissi M, Chtourou H, Hdidar R, Azaeiz R, Dogui 
M, Souissi N, et al. Effects of three types of 
chronobiotics on anaerobic performances and 
their diurnal variations. Biol Rhythm Res. 2012; 
44: 245-54. 

12. Chtourou H, Driss T, Souissi S, Gam A, Chaouachi 
A, Souissi, N. The effect of strength training at the 
same time of the day on the diurnal fluctuations 
of muscular anaerobic performances. J Strength 
Cond Res. 2012; 26: 217-25. 

13. Chtourou H, Chaouachi A, Driss T, Dogui M, Behm 
DG, Chamari K, et al. The effect of training at the 
same time of day and tapering period on the 
diurnal variation of short exercise performances. 
J Strength Cond Res. 2012; 26: 697-708.  

14. Souissi H, Chtourou H, Chaouachi A, Dogui M, 
Chamari K, Souissi N, et al. The effect of training 
at a specific time-of-day on the diurnal variations 
of short-term exercise performances in 10- to 



Ramadan and Optimal Time-of-Day of Training   Chtourou H et al 

 

J Fasting Health. 2014; 2(1):46-52.   51 

11-year-old boys. Pediatr Exerc Sci. 2012; 24: 84-
99. 

15. Chtourou H, Hammouda O, Chaouachi A, Chamari 
K, Souissi N. The effect of time-of-day and 
Ramadan fasting on anaerobic performances. Int 
J Sports Med. 2012; 33: 142-7. 

16. Hamouda O, Chtourou H, Farjallah MA, Davenne 
D, Souissi N. The effect of Ramadan fasting on the 
diurnal variations in aerobic and anaerobic 
performances in Tunisian youth soccer players. 
Biol Rhythm Res. 2012; 43: 177-90. 

17. Aziz AR, Chia MYH, Low CY, Slater GJ, Png WKC. 
Conducting an Acute Intense Interval Exercise 
Session During the Ramadan Fasting Month: 
What Is the Optimal Time of the Day? Chronobil 
Int. 2012; 29: 1139-50. 

18. Souissi N, Souissi H, Sahli S, Tabka Z, Dogui M, Ati 
J, et al. Effect of Ramadan on the diurnal variation 
in short-term high power output. Chronobiol Int. 
2007; 24: 991-1007. 

19. Aloui A, Chtourou H, Souissi N, Chamari K. 
Ramadan Fasting and Sport Performance. In: 
Effects of Ramadan Fasting on Health and 
Athletic Performance. OMICS Group eBooks. 
2014. 

20. Aloui A, Chtourou H, Masmoudi L, Chaouachi A, 
Chamari K, Souissi N. Effects of Ramadan fasting 
on male judokas’ performances in specific and 
non-specific judo tasks. Biol Rhythm Res. 2012; 
44: 645-54. 

21. Zarrouk N, Hug F, Hammouda O, Rebai H, Tabka 
Z, Dogui M, et al. Effect of Ramadan intermittent 
fasting on body composition and neuromuscular 
performance in young athletes: a pilot study. Biol 
Rhythm Res. 2013; 44: 697-709. 

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

23. Bouhlel H, Shephard RJ, Gmada N, Aouichaoui C, 
Peres G, Tabka Z, et al. Effect of Ramadan 
observance on maximal muscular performance 
of trained men. Clin J Sport Med. 2013; 23: 222-7. 

24. Rebaï H, Chtourou H, Zarrouk N, Harzallah A, 
Kanoun I, Dogui M, et al. Reducing resistance 
training volume during Ramadan improves 
muscle strength and power in football players. 
Int J Sports Med. 2013.  

25. Hammouda O, Chahed H, Chtourou H, Ferchichi S, 
Miled A, Souissi N. Morning-to-evening 
difference of biomarkers of muscle injury and 
antioxidant status in young trained soccer 
players. Biol Rhythm Res. 2012; 43: 431-8. 

26. Zarrouk N, Chtourou H, Zarrouk I, Rebai H, Tabka 
Z, Dogui M. Variations diurnes des performances 
en natation: effet de la température de l’eau. Sci 
Sports. 2012; 27: 101-6. 

27. Elgoul Y, Frikha M, Abdelmlak S, Chtourou H, 
Dammak K, Chamari K, et al. Time-of-day effect 
on dart throwing performance and the 
perception of the difficulty of the task in 9-10 
year-old boys. Biol Rhythm Res. 2014;1-10. 

28. Jarraya S, Jarraya M, Chtourou H, Souissi N. 
Diurnal variations on cognitive performances in 
handball goalkeeper. Biol Rhythm Res. 2014; 45: 
93-101. 

29. Souissi M, Abedelmalek S, Chtourou H, Boussita 
A, Hakim A, Sahnoun Z. Effects of time-of-day and 
caffeine’ ingestion on mood states, simple 
reaction time, and short-term maximal 
performance in elite judoists. Biol Rhythm Res. 
2013; 44: 897-907.  

30. 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: 502-
9.  

31. Abedelmalek S, Chtourou H, Aloui A, Aouichaoui 
C, Souissi N, Tabka Z. Effect of time of day and 
partial sleep deprivation on plasma 
concentrations of IL-6 during a short-term 
maximal performance. Eur J Appl Physiol. 2012; 
113: 241-8. 

32. Chtourou H, Chaouachi A, Hammouda O, Chamari 
K, Souissi N. Listening to Music Affects Diurnal 
Variation in Muscle Power Output. Int J Sports 
Med. 2012; 33: 43-7. 

33. Chtourou H, Zarrouk N, Chaouachi A, Dogui M, 
Behm DG, Chamari K, et al. Diurnal variation in 
Wingate-test performance and associated 
electromyographic parameters. Chronobiol Int 
2011; 28: 706-13.  

34. Chtourou H, Aloui A, Hammouda O, Chaouachi A, 
Chamari K, Souissi N. The effect of time-of-day 
and judo match on short-term maximal 
performances judokas. Biol Rhythm Res. 2013; 
44: 797-806. 

35. Hammouda O, Chtourou H, Chahed H, Ferchichi S, 
Chaouachi A, Kallel C, et al. High Intensity 
Exercise Affects Diurnal Variation of Some 
Biological Markers in Trained Subjects. Int J 
Sports Med. 2012; 33: 886-91. 

36. Aloui A, Chtourou H, Hammouda O, Souissi H, 
Chaouachi A, Chamari K, et al. Effects of Ramadan 
on the diurnal variations of physical 
performance and perceived exertion in 
adolescent soccer players. Biol Rhythm Res. 
2013; 44: 869-75. 

37. Souissi H, Chtourou H, Chaouachi A, Chamari K, 
Souissi N, Amri M. Time-of-day effects on EMG 
parameters during the Wingate test in boys. J 
Sports Sci Med. 2012; 11:380-6. 



Chtourou H et al                    Ramadan and Optimal Time-of-Day of Training                                                                                                                              

52  J Fasting Health. 2013; 1(3):46-52. 

38. Chtourou H, Aloui A, Hammouda O, Chaouachi A, 
Chamari K, Souissi N. Effect of static and dynamic 
stretching on the diurnal variations of jump 
performance in soccer players. PLoS One. 2013; 
8(8):e70534.  

39. Hammouda O, Chtourou H, Chahed H, Ferchichi 
S, Kallel C, Miled A, et al. Diurnal variations of 
plasma homocysteine, total antioxidant status, 
and biological markers of muscle injury during 
repeated sprint: effect on performance and 
muscle fatigue--a pilot study. Chronobiol Int. 
2011; 28: 958-67. 

40. Zarrouk N, Chtourou H, Rebai H, Hammouda O, 
Souissi N, Dogui M, et al. Time of Day Effects on 
Repeated Sprint Ability. Int J Sports Med. 2012; 
33: 975-80. 

41. Chtourou H, Hammouda O, Souissi H, Chamari K, 
Chaouachi A, Souissi N. Diurnal variations in 
physical performances related to football in 
young soccer players. Asian J Sport Med. 2012; 3: 
139-44. 

42. Racinais S, Perrey S, Denis R, Bishop D. Maximal 
power, but not fatigability, is greater during 
repeated sprints performed in the afternoon. 
Chronobiol Int. 2010; 27: 855-64.  

43. Hammouda O, Chtourou H, Chaouachi A, Chahed 
H, Bellimem H, Chamari K, et al. Time-of-day 
effects on biochemical responses to soccer-
specific endurance in elite Tunisian football 
players. J Sports Sci. 2013; 31: 963-71.  

44. Hammouda O, Chtourou H, Aloui A, Mejri MA, 
Chahed H, Miled A, et al. Does Ramadan fasting 
affect the diurnal variations in metabolic 
responses and total antioxidant capacity during 
exercise in young soccer players? Sport Sci 
Health. In press. 

45. Hill DW, Cureton KJ, Collins MA, Grisham SC. 

Diurnal variations in responses to exercise of 
“morning types” and “evening types”. J Sports 
Med. 1988; 28: 213-9.  

46. Hill DW, Leiferman JA, Lynch NA, Dangelmaier 
BS, Brut SE. Temporal specificity in adaptations 
to high intensity exercise training. Med Sci Sports 
Exerc. 1998; 30: 450-5. 

47. Chtourou H, Hammouda O, Aloui A, Chaabouni K, 
Makni-Ayedi F, Wahl M, et al. The effect of time of 
day on hormonal responses to resistance 
exercise. Biol Rhythm Res. 2014; 45: 247-56. 

48. Souissi M, Chtourou H, Zrane A, Ben Cheikh R, 
Dogui M, Tabka Z, et al. Effect of time-of-day of 
aerobic maximal exercise on the sleep quality of 
trained subjects. Biol Rhythm Res. 2012; 43: 323-
30. 

49. Jarraya M, Jarraya S, Chtourou H, Souissi N. The 
effect of the partial sleep deprivation on the 
reaction time and the attentionnel capacities of 
the handball’s goalkeeper. Biol Rhythm Res. 
2013; 44: 503-10.  

50. Jarraya S, Jarraya M, Chtourou H, Souissi N. Effect 
of time of day and partial sleep deprivation on 
the reaction time and the attentional capacities 
of the handball goalkeeper. Biol Rhythm Res. 
2014; 45; 183-91. 

51. HajSalem M, Chtourou H, Aloui A, Hammouda O, 
Souissi N. Effects of partial sleep deprivation at 
the end of the night on anaerobic performances 
in judokas. Biol Rhythm Res. 2013; 44: 815-21. 

52. 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: 2473-80. 

 

 

 

 

 


