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Abstract 

Background. Ramadan observance has been practiced by many faith groups and cultures worldwide. Mo-
reover, recently, it has been adopted as a natural alternative to promote public health. During Ramadan, 
our circadian rhythm can be altered. This study investigates how athletes’ chronotype and sleep patterns 
impact aerobic fitness during Ramadan intermittent fasting.
Study design. A prospective cohort design with repeated measurements was adopted. We measured the 
chronotype, maximal Oxygen Uptake as a measure of aerobic performance, and sleep patterns before and 
during Ramadan intermittent fasting. Then we explored the correlation among these variables.
Methods. 50 amateur athletes (Mean age = 17.22 years SD = 1.15) from Morocco participated in this 
study. 
The maximal Oxygen Uptake was measured with the 20-m shuttle-run test. The chronotype was assessed 
by the Morningness-Eveningness Questionnaire. The sleep timing was assessed by Sleep Timing Question-
naire. We also assessed sleep quality with the Pittsburgh Sleep Quality Index. We examined the difference 
between variable means before and during Ramadan, also considering chronotype and sleep patterns of 
participants. 
Results. The results showed a significant decrease in sleep quality and maximal Oxygen Uptake during the 
Ramadan Intermittent Fasting. Also, we found a significant correlation between the chronotype, time in bed 
and time spent asleep. However, chronotype and sleep quality did not affect maximal Oxygen Uptake during 
the Ramadan intermittent fasting.
Conclusions. Sleep and chronotype do not influence physical performance during Ramadan Intermittent 
Fasting. More research is needed to identify the leading cause of the drop in aerobic performance. 
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endurance performance. But other recent 
reviews have concluded that sleep does not 
influence physical exercise (25, 26).

In front of inconsistent results and non-
coherent, Muslim athletes who train and 
participate in competitions, use multiple 
coping strategies (27). Sometimes they 
choose not to fast and play during athletic 
competition just based on their self-
convictions and not based on a scientific 
approach. Therefore, this study aimed to 
investigate how athletes’ chronotype and 
sleep quality impact aerobic fitness during 
RIF. There has been much concern about 
the possible effects of circadian preferences 
on athletic performance during Ramadan. 
However, the results still need to be debated, 
and no model was developed to predict these 
effects. The hypothesis was that chronotype 
and sleep patterns affect aerobic performance 
during RIF.

Materials and methods

Participants
Fifty amateur athletes (age: 17.22 ± 1.15 

years; weight: 60.4 ± 12.7 kg; height: 168.3 
± 9.1 cm) from Moroccan scholars’ teams 
volunteered to participate in this study. They 
practiced physical activity consistently for 
at least 5 hours per week, in addition to the 
training hours with their sporting clubs.

This engagement time was not altered 
in volume or timing during Ramadan. 
All subjects were practicing Muslims and 
therefore were fasting during Ramadan. 
In 2022, Ramadan started on the 3rd of 
April and finished on the 2nd of May. 
The temperature reached up to 21°. The 
minimum seasonal temperature is 14°. The 
average fasting duration was 15h30mn.

All participants were nonsmokers, did not 
consume alcohol, and did not report diseases. 
Subjects were unaware that the influence of 
Ramadan was being examined. The study 
was conducted following the Declaration 

Introduction

The observance of Ramadan has been a 
ritual practiced by many faith groups and 
cultures worldwide for several centuries (1). 
Moreover, recently, it has been adopted as 
a health and fitness trend. In Islam, fasting 
during Ramadan is an indispensable activity 
for people. Ramadan takes 29 or 30 days in 
duration. During this month, Muslim athletes 
stop eating, drinking, smoking and sexual 
activity from sunrise to sunset (2). The 
average fasting time varies according to the 
season and the geographical location (3).

Nevertheless, the fast length generally 
changes depending on sunrise and sunset. It 
is around 12-18 hours. In effect, Ramadan 
and associated rituals may impact sleep 
duration, daytime sleepiness and physical 
performance in ordinary healthy people 
(including athletes). 

Also, troubled feeding times and delay 
of social activities until night impact the 
normal circadian rhythms of individuals 
(4, 5). Indeed, previous studies confirmed 
that the quality of sleep during Ramadan 
is impaired when athletes wake up early 
for the pre-dawn meal (Sohour), take a late 
evening dinner, and sleep on a full stomach 
(6, 7) and not waiting enough time to digest 
(3-3.5 hours) (8-10). 

Therefore, during these four weeks of 
fasting, athletes face acute shortages of food 
and fluids, sleep deprivation (11-13) and 
more changes in psychological and social 
behaviours that alter the rhythmic pattern of 
many biological variables (14-16). Thus, it 
can negatively affect physical performance 
(17-19). 

Earlier research has indicated that a 
shortage of liquids in the human body 
during Ramadan intermittent fasting (RIF) 
has a negative impact on aerobic exercise 
(20-22) but not on anaerobic activity (23, 
24). In addition, the sleep restriction during 
Ramadan did not impact the anaerobic 
performance, whereas it affected the 
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of Helsinki and IJSM ethical standards. The 
experimental protocol was approved by the 
Clinical Research Ethics Committee of the 
Higher Normal School, Hassan II University 
of Casablanca.

Experimental design
A prospective cohort design with 

repeated measurements was adopted. 
Players performed a 20-m shuttle run 
test (SRT) at three separate times: the 
first before one week of Ramadan month 
(BR), the second during the 1st week of 
Ramadan (DR1), and the third occasion 
during the 3rd week of Ramadan (DR2). All 
sessions were completed in the morning. 
The researchers used the Morningness-
Eveningness Questionnaire (MEQ) before 
the completion of the experiment to prevent 
any possible impact of diurnal RIF on 
circadian typology. Then the participants 
completed the Sleep Timing Questionnaire 
(STQ) and the Pittsburgh Sleep Quality 
Index (PSQI) at two moments; one-week 
before Ramadan (baseline) and during 3rd 

week of Ramadan (Figure 1).

20-m shuttle run test (SRT)
It is an endurance test that determines 

aerobic capacity and estimates VO
2peak

. The 
protocol consisted of running progressively 
between 2 lines of 20m and following 
the recorded beeps, which increased 
progressively as the participant changed 
direction each time a beep was made. The 
participant’s score indicated the level and 
number of shuttles (20m) reached before 
he/she could no longer follow the recording. 
The calculation of VO

2peak
 (in ml/kg/min) 

was performed according to the standard 
table or by using this formula Y = 14.49 – 
2.143 x + 0.00324 x².

Morningness-Eveningness Questionnaire 
(MEQ)

I t  is  a  tool  frequently used for 
approximating circadian typology. It is a 
questionnaire with 19 items that assess 
diurnal preferences by asking participants 
about several activities. Each item has a 
series of closed alternative responses that 
calculate a total score ranging from 16 to 
86. The research team divided participants 

Figure 1 - Schematic explanation of the experimental protocol. MEQ: Morningness-Eveningness Questionnaire, SRT: 
20-m shuttle run test, VO2peak: Maximal oxygen uptake, PSQI: Pittsburgh Sleep Quality Index, STQ: Sleep Timing 
Questionnaire.
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into three types based on the MEQ score. 
Thus, athletes with a score of more than 
59 represent a morning lark chronotype 
(M-type). Athletes with scores under 41 
represent an evening owl chronotype 
(E-type). Then athletes with scores between 
41 and 59 represent neither type (N-type). 

Sleep Timing Questionnaire (STQ)
The questionnaire is composed of 18 

items. The questions include bedtime and 
wake-up time, number and duration of 
awakenings during the night, and sleep 
schedule stability. These were recorded 
for weekdays, off days, mornings, and 
evenings. By using the STQ we derived 
five variables. The overall time spent in 
bed (TIB) was computed as ([5 × weekday 
TIB + 2 × weekend TIB]/7). The sleep 
latency (SL) was calculated as the average 
time to fall asleep. The time awake after 
falling asleep (WASO) was calculated as 
the average number of minutes awake after 
falling asleep. The time spent asleep (TSA) 
was estimated as TIB - SL - WASO. The 
overall sleep efficiency (SE) was calculated 
as 100 × TSA/TIB. Generally, the STQ was 
developed to get an accurate sleep schedule 
and to be aware of the individual’s sleep 
patterns and habits. 

The Pittsburgh Sleep Quality Index (PSQI)
It is a pertinent instrument for assessing 

youth and adult sleep patterns. By examining 
seven factors - subjective sleep quality, 
sleep latency, sleep duration, habitual sleep 
efficiency, sleep disruption, use of sleeping 
medicines, and daytime dysfunction over 
the previous month - it provides two 
classifications of sleep quality (Poor or 
good). A scale from 0 to 3, where 3 represents 
the extreme negative on the Likert scale, has 
been employed to rate the responses. A 
“Poor” sleeper gets a “5” or above.

Statistical analyses 
Statistical analyses were performed using 

SPSS software (IBM, version 25) for all 
statistical analyses. The descriptive statistics 
were presented as mean ± SD for key 
variables. The normality of data distribution 
was first verified by the Shapiro–Wilk test 
and the level of statistical significance was 
set at p < 0.05. Most data were not normally 
distributed, so we used nonparametric tests, 
including Friedman, Kruskal-Wallis, Mann-
Whitney U and Wilcoxon Signed Ranks, with 
post hoc comparisons using the Bonferroni 
test. When the data were normally distributed, 
we used parametric tests. Finally, we used 
Pearson’s or Spearman’s correlation index 
to check the correlation between parameters. 
Furthermore, we judged significance when 
p < 0.05.

Results

The main characteristics of the sample 
are shown in Table 1. Nearly 66 percent 
of participants in this study were female 
athletes, and 34 percent were male. Also, 54 
percent of the participants were ‘‘N-type’’, 
40 percent were ‘‘M-type’’, and the rest of 
the sample was E-type. Finally, examining 
sleep quality, 58 percent of respondents 
indicated they were “poor sleepers” before 
Ramadan, and this percent increased to 88 
during Ramadan.

Friedman Test showed that VO
2peak

 
differed significantly across three-times χ2(2) 
= 45.860, p = 0.001. A post hoc pairwise 
comparison showed a decreased VO

2peak
 

between the initial assessment and follow-
up assessment on the 1st week of Ramadan 
(46.82 vs 41.86, respectively), which was 
statistically significant (p = 0.008). In 
addition, the increase in VO

2peak
 score did 

reach significance when comparing the initial 
assessment to a second follow-up assessment 
taken the third measure in Ramadan (46.82 
vs 39.15; p < 0.001). Therefore, we can 
conclude that the results of the Friedman 
test indicate a negative effect of RIF on 
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Table 1- Descriptive statistics for variables

Participant characteristics Categories (%)

Age
(year)

, mean ±SD 17.22 ± 1.148

Gender, n (%) 
   Female
   Male

33 (66)
17 (34)

Chronotype n (%)
   M-type
   N-type
   E-type

20 (40)
27 (54)
3 (6)

PSQI
Before Ramadan
   Poor Sleep Quality
   Good Sleep Quality
During Ramadan
   Poor Sleep Quality
   Good Sleep Quality

29 (58)
21 (42)

44 (88)
6 (12)

STQ
Before Ramadan
   TIB

(h)
, mean ±SD

   SL
(min)

, mean ±SD
   WASO

(min)
, mean ±SD

   TSA
(h)

, mean ±SD
   SE

(%)
, mean ±SD

During Ramadan
   TIB

(h)
, mean ±SD

   SL
(min)

, mean ±SD
   WASO

(min)
, mean ±SD

   TSA
(h)

, mean ±SD
   SE

(%)
, mean ±SD

VO2peak(ml/kg/min)
 mean ±SD

   1week before Ramadan
   1st week of Ramadan
   3rd week of Ramadan

8.65 ± 1.20
25.56 ± 22.58
16.66 ± 21.19
7.95 ± 1.30
91.81 ± 6.64

7.92 ± 1.57
25.30 ± 21.62
19.87 ± 24.53
7.17 ± 1.68
90.11 ± 9.32

46.82 ± 9.810
41.86 ± 9.670
39.15 ± 7.918

LEGENDA: n: Frequency; SD: Standard deviation, 
PSQI = Pittsburgh Sleep Quality Index; STQ = Sleep 
Timing Questionnaire; TIB = time in bed; SL = sleep 
latency; WASO = Wake after sleep onset; TSA = Time 
spent asleep.; SE = Sleep efficiency; VO2peak: Maximal 
oxygen uptake; (h): Hour; (min): Minute

aerobic performance. The Kruskal-Wallis 
test was conducted to determine the effect 
of the chronotype (E-type, M-type, N-types) 
on VO

2peak
 in the three-time points. The 

results confirmed no difference in VO
2peak

 
(BR, DR1& DR2 respectively) between the 
different circadian preferences, χ2(2)

 BR
 = 

4.884, p = 0.089, χ2(2)
 DR1

 = 0.596, p = 0.742, 

χ2(2)
 DR2

 = 1.720, p = 0.423. As evident in 
Table 2 that illustrates correlations between 
variables, a strong positive correlation was 
found between VO

2peak BR
 and VO

2peak DR1
 or 

VO
2peak DR2

 (r = 0.601, r = 0.648, p < 0.001), 
indicating that participants with higher 
VO

2peakBR
 tended to have higher VO

2peak
 

during Ramadan. Nevertheless, there was no 
significant correlation between MEQ score 
and the three measures of VO2peak (BR: r = 
0.215, p = 0.225; DR1: r = 0.014, p = 0.306; 
DR2: r = 0.050, p = 0.868). 

Table 3 illustrated the sleep patterns 
differences before and during Ramadan. 
Wilcoxon Signed Ranks Test was performed 
and showed a significant difference between 
PSQI

BR
/PSQI

DR2
, TIB

BR
 /TIB

DR2
 and TSA

BR
/

TSA
DR2

. However, there was no significant 
difference between SE, SL and WASO 
before and during Ramadan. We, therefore, 
conclude that there is a negative effect of 
RIF on PSQI, TIB, and TSA and no effect 
on SE, SL, and WASO scores. The Kruskal-
Wallis test was performed to investigate the 
effect of chronotype on sleep patterns during 
Ramadan. The findings reveal a substantial 
difference between TSA and TIB [F(2.47) 
= 10.125, p = 0.006; F(2.47) = 9.703, p = 
0.008]. Mann-Whitney U Test found that the 
mean value of TSA and SE was significantly 
different between M-type and N-type (Z= 
-2.270, p = 0.023; Z= -2.077, p = 0.038), 
between M-type and E-type (Z= -2.282, p 
= 0.022; Z= -2.191, p = 0.028) and between 
E-type and N-type (Z= -2.248, p = 0.025; Z= 
-2.249, p = 0.013). Again, Mann-Whitney U 
Test was conducted to determine whether 
there is a difference in VO

2peak
 (in three-point 

time) between sleep quality levels (poor, 
good). The results indicate no significant 
difference between groups Z

BR
=-0.030, p = 

0.976, Z
DR1

= -0.531, p = 0.596, and Z
DR2

= 
-0.333, p = 0.739. The correlation between 
variables showed a significant positive 
correlation between sleep quality before 
Ramadan and during Ramadan (r = 0.507, 
p < 0.005), indicating that athletes with 
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Table 2- Correlations between chronotype, sleep and aerobic performance variables

1 2 3 4 5

1- PSQI
BR

-

2- PSQI
DR

0.507**

3- MEQ -0.348* -0.177

4- VO
2maxBR

-0.013 -0.156 0.215

5- VO
2maxDR1

-0.062 -0.114 0.014 0.601**

6- VO
2maxDR2

-0.033 -0.107 0.050 0.648** 0.941**

7- TIB
BR

-0.193 -0.087 0.442** -0.037 0.054

8- TIB
DR2

0.026 -0.192 0.361** 0.064 -0.164

9- TSA
BR

-0.370** -0.159 0.472** 0.079 0.063

10- TSA
DR

-0.149 -0.279* 0.479** 0.127 0.026

11- SE
BR

-0.291* -0.230 0.124 0.204 -0.034

12- SE
DR

-0.034 -0.159 0.156 0.129 -0.036

13- WASO
BR

0.101 0.086 0.052 -0.039 0.106

14- WASO
DR

-0.009 0.017 0.011 0.016 0.091

15- SL
BR

 0.318* 0.240 -0.216 -0.242 -0.040

16- SL
DR

 0.082 0.141 -0.193 -0.181 -0.097

LEGENDA: *p < 0.05, **p < 0.01;   PSQI = Pittsburgh Sleep Quality Index; MEQ = Morningness-Eveningness 
Questionnaire; Vo

2peak
: Maximal Oxygen Uptake; TIB = Time in bed; TSA = Time spent asleep; SE = Sleep efficiency; 

WASO = Wake after sleep onset; SL = Ramadan; DR1 = During the 1st week of Ramadan; DR2 = During the 2nd 
week of Ramadan.

poor sleep quality tended to have higher 
decreases. A bivariate correlation analysis 
was conducted to examine the relationship 
between chronotype and TIB before and 
during Ramadan, revealing a moderate and 
positive correlation respectively (r = 0.442, 
p < 0.001, r = 0.361, p < 0.001), suggesting 
that participants who reported a higher score 
of MEQ (morning lark chronotype) tended to 
have a better TIB. In addition, to evaluate the 
relationship between chronotype and TSA, 
the point-biserial correlation coefficient 
was calculated, revealing a moderate but 
statistically significant positive correlation 
between before and during Ramadan 
respectively (r = 0.472, p< 0.001; r = 0.479, 
p< 0.001) and suggesting that participants 
who reported higher levels of MEQ score 
tended to have higher TSA. Afterward, 
to explore the relationship between SE, 

WASO, SL and chronotype before and 
during Ramadan, a point-biserial correlation 
coefficient was calculated, and showed no 
significant correlation respectively (Table 
2).

Discussion and conclusions 

Our findings indicated that aerobic 
capacity decreased during RIF. These 
findings are consistent with those obtained 
by other researchers. They found that the 
mean value of VO

2peak
 significantly decreased 

during RIF, indicating a considerable decline 
in both aerobic capacity and cardiorespiratory 
fitness (1, 26, 28, 29).

Also, we noted that more results showed 
lower DR than BR. However, the differences 
between the two were not statistically 
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significant (30). One potential factor that 
could have contributed to the results is that 
dehydration associated with RIF may have 
decreased blood volume, optimum cardiac 
output, and muscle glycogen reserves, 
which may have affected Oxygen uptake 
(1). Data analysis revealed no significant 
effect of chronotype on VO

2peak
 during RIF. 

Our results are consistent with previous 
studies (31-33) showing that fasting did 
not affect circadian rhythms, while other 
research confirms this effect (34). Indeed, 
many studies reported a significant effect of 
chronotype on aerobic performance (35-38). 
Generally, the performance is at its best in 
the early evening and declines in the late 

afternoon (39). Moreover, disturbances of 
the circadian system have a considerable 
impact on physical performance (40). Then, 
to preserve circadian rhythms and promote 
healthy aging, scheduled exercise is a highly 
effective method (41, 42). Ensuring optimal 
functioning is crucial, and any circadian 
disruptions could negatively impact health 
and physical and mental performance (43, 
44). The results support the hypothesis 
that sleep quality did not affect aerobic 
performance during RIF. Our results confirm 
earlier studies that sleep had little to no effect 
on physical performance metrics during RIF, 
such as strength, aerobic capacity, jump 
height, and fatigue. However, it impacts 

Table 3 - Sleep patterns differences before and during the intermittent fasting of Ramadan (Wilcoxon Signed Ranks 
Test)

BR DR
3 Z

Sig.Mean SD Mean SD

1-PSQI

Subjective sleep quality 
(U)

0.90 0.71 1.80 1.01 -4.49** 0.000

Sleep latency 
(U)

0.90 0.74 1.02 0.87 -0.94 0.348

Sleep duration (
U)

1.02 0.91 1.54 0.77 -2.81* 0.005

Sleep efficiency 
(U)

0.55 0.96 0.66 0.94 -0.39 0.695

Sleep disturbance 
(U)

1.16 0.79 1.14 0.78 -0.07 0.941

Use of sleeping medication 
(U)

0.46 0.99 0.34 0.85 -0.85 0.394

Daytime dysfunction sleep 
(U)

 1.20 0.78 1.88 0.80 -4.19** 0.000

Global score PSQI 
(U)

5.46 2.94 7.66 3.07 -4.50** 0.000

2-STQ

Sleep latency 
(min)

25.56 22.58 25.30 21.62 -0.52 0.602

WASO 
(min)

16.66 21.19 19.87 24.53 -1.95 0.051

TIB week days 
(h)

8.69 1.54 7.66 1.84 -3.79** 0.000

TIB weekends 
(h)

9.55 1.70 9.61 4.05 -1.26 0.210

TIB Overall weekly 
(h)

8.65 1.20 7.92 1.57 -3.91** 0.000

TSA weekday 
(h)

7.99 1.62 6.91 2.02 -3.63** 0.000

TSA weekend 
(h)

8.85 1.78 8.86 4.10 -1.21 0.226

TSA overall 
(h)

7.95 1.30 7.17 1.68 -3.46* 0.001

SE weekday 
(%)

91.68 6.91 89.39 10.07 -1.29 0.198

SE weekend 
(%)

92.48 6.32 91.51 7.60 -0.22 0.828

SE Overall 
(%)

91.81 6.64 90.11 9.32 -0.54 0.589

LEGENDA: **p < 0.001; *p < 0.05; PSQI = Pittsburgh Sleep Quality Index; STQ = Sleep Timing Questionnaire; 
WASO = Wake after sleep onset; TIB = time in bed; TSA = time spent asleep.; SE = Sleep efficiency; BR = before 
Ramadan; DR

3
 = During the 3rd week of Ramadan; (h): hour, (u): unit, (min): minute
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sprint performance (28). These results 
are not in line with previous research that 
showed that RIF impacts athletes’ physical 
performance and sleep quality, but those 
with higher sleep quality had significantly 
superior performance (45-46). Two possible 
explanations for these findings are the 
accommodation of late-evening food intake 
and the lifestyle of Ramadan. As practical 
applications, athletic trainers, educators, and 
competitors must develop training, dieting, 
and competition schedules that deal with 
those challenges during RIF. We recommend 
that professionals consider sleep patterns 
when organizing training sessions during 
Ramadan, such as avoiding the evening 
meal, taking a nap, and going to bed as early 
as possible. 

The study’s outcome confirmed no 
significant effect of RIF on the PSQI score. 
Our findings replicate the results of previous 
research indicating that sleep duration was 
adequately maintained during RIF, which 
could explain the absence of significant 
changes in brain functioning (32, 47). Our 
findings, however, do not contradict past 
studies that claimed a significant increase 
in perceived sleep quality during Ramadan 
compared with before (48). In addition, other 
research showed that the sleep quality score 
was higher during Ramadan than before (4). 
Indeed, Ramadan’s effect on sleep patterns 
varies significantly between scientific papers. 
Generally, athletes presented worse physical 
performance during rather than before 
Ramadan. Bogdan and his team explained 
the findings, noting that the amounts of 
food ingested late at night during Ramadan 
frequently cause disturbing bedtime sleep 
and also make sleep duration shorter (49). 
Our research indicates no effect of RIF on 
SE, SL, and WASO scores. These findings 
are consistent with previous research that 
has suggested no changes in sleep metrics 
(50-52). In this context, interesting research 
(53) explained the result, stating that 
maybe the population was already getting 

sufficient sleep (> seven hours per night). 
Thus, this lack of effect is not surprising. 
Future research should prioritize using more 
sophistical devices for a more robust sleep 
assessment. Also, it is crucial to consider 
daytime naps when assessing sleep duration 
during RIF (10).

In conclusion, it has been hypothesized 
that circadian preferences and sleep patterns 
influence aerobic performance during RIF. 
This research has demonstrated that fasting 
during Ramadan has a negative effect on 
aerobic capacity and sleep quality. However, 
the chronotype did not affect these two 
variables. Finally, no significant effect of RIF 
on SE, SL, and WASO scores was observed. 
Overall, further research is needed to fully 
understand the complexities of circadian 
preferences and their implications for 
improving our physical performance during 
Ramadan.

Limitations
By using the RIF, we did not just intend to research the 

effect of avoiding food in general but also the effect of all 
the changes that fasting brings to daily routines, physical 
activity, and eating habits. However, we recognize 
that there was no control group in this study because 
it was conducted among athletes who were religious 
practitioners. It was not possible to ask athletes not to 
observe Ramadan. Also, we did not control variables 
such as normal lifestyle, training program, and daily 
intake. Future studies are welcome to focus primarily on 
standardizing the conditions of the circadian study. The 
small sample size of the evening type is one significant 
threat to our study. Despite our efforts to select a wide 
range of volunteers, our final sample only contained 
three participants with E-type. So, our results might 
only apply to some populations. While our study offers 
insightful information about how chronotype and sleep 
patterns affect physical performance during Ramadan, 
we neglected that menstruating Muslim women are 
excused from the Ramadan fast. So, the effects of RIF 
may vary. Another area for improvement is that we used 
self-reported data, which may be biased or inaccurate, 
to measure the quantity and quality of sleep. Our study 
only examined circadian rhythm over one week, which 
might have yet to capture this biological process’s 
intricacy adequately.



691Chronotype, Sleep & Aerobic performance in Ramadan

Declaration of interest
The authors report no conflicts of interest. The authors 

alone are responsible for the content and writing of this 
article.

Acknowledgments 
The authors would like to thank participant and 

the Educational Staff who enthusiastically supported 
the study by allowing access to participants for the 
intervention.

Riassunto

In che modo il cronotipo e i modelli di sonno influ-
iscono sulle prestazioni aerobiche dei giovani atleti 
durante il digiuno intermittente del Ramadan?

Premessa. L’osservanza del Ramadan è stata praticata 
da molti gruppi religiosi e culture in tutto il mondo. 
Inoltre, recentemente, è stato adottato come alternativa 
naturale per promuovere la salute pubblica. Durante il 
Ramadan, il nostro ritmo circadiano può essere alterato. 
Questo studio indaga su come il cronotipo e i modelli di 
sonno degli atleti influiscono sulla forma fisica aerobica 
durante il digiuno intermittente.

Progettazione dello studio. È stato adottato un 
disegno di coorte prospettico con misurazioni ripetute. 
Abbiamo misurato il cronotipo, il massimo consumo di 
ossigeno come misura delle prestazioni aerobiche e i 
modelli di sonno prima e durante il digiuno intermittente 
del Ramadan. Quindi abbiamo esplorato la correlazione 
tra queste variabili.

Metodi. Hanno partecipato a questo studio 50 atleti 
dilettanti (età media = 17,22 anni DS = 1,15) provenienti 
dal Marocco. Il massimo consumo di ossigeno è stato 
misurato con il test della corsa dello shuttle di 20 m. Il 
cronotipo è stato valutato dal Morningness-Eveningness 
Questionnaire. La tempistica del sonno è stata valutata 
mediante il Sleep Timing Questionnaire. Abbiamo anche 
valutato la qualità del sonno con il Pittsburgh Sleep 
Quality Index. Abbiamo esaminato la differenza tra medie 
variabili prima e durante il Ramadan, considerando anche 
cronotipo e schemi di sonno dei partecipanti.

Risultati. I risultati hanno mostrato una significativa 
diminuzione della qualità del sonno e del massimo 
consumo di ossigeno durante il Ramadan. Inoltre, 
abbiamo trovato una correlazione significativa tra il 
cronotipo, il tempo trascorso a letto e il tempo trascorso 
a dormire. Tuttavia, il cronotipo e la qualità del sonno 
non hanno influenzato il massimo consumo di ossigeno 
durante il digiuno intermittente del Ramadan.

Conclusioni. Il sonno e il cronotipo non influenzano le 
prestazioni fisiche durante il Ramadan. Sono necessarie 
ulteriori ricerche per identificare la causa principale 

del calo delle prestazioni aerobiche durante il digiuno 
intermittente del Ramadan.
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