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| ABSTRACT

This study examined the impact of Ramadan fasting on physical and cognitive fatigue among adolescent students, addressing a
gap in a literature that has focused predominantly on adults and athletic populations. A quantitative, cross-sectional design was
used: an anonymous, structured questionnaire employing a 3-point Likert-type scale (Positive/Neutral/Negative) was
administered to N = 50 Year 12 (Classe de Premiére) students at the Lycée Francais Bonaparte in Doha, Qatar, who self-identify
as Muslim and observe the daily fast. The instrument assessed four domains: energy levels, cognitive performance, sleep
architecture, and hydration/nutrition. Results indicated a substantial reduction in nocturnal sleep, with a mean duration of 5.2 +
1.7 hours (median 5.0 hours) against a recommended 8-10 hours for adolescents (Hirshkowitz et al., 2015), and 60.0% of students
reporting disrupted sleep. A pronounced circadian phase shift was observed: 86.0% of students reported their peak sense of well-
being in the evening, after Iftar, rather than during school hours. Classroom concentration was rated positively by only 26.0% of
respondents, and sustained daytime energy by only 34.0%. Lack of sleep (52.0%) and dehydration (42.0%) were the most
commonly cited drivers of fatigue. Despite this physiological strain, students showed behavioural resilience: 54.0% maintained
their usual participation and a positive mood, and only 28.0% reported a definite decline in grades relative to the rest of the
academic year. These findings support the primary hypothesis that adolescents experience measurable increases in physical and
mental fatigue during Ramadan, and suggest this fatigue is driven more by sleep disruption and altered daily routines than by
the act of fasting itself. The results indicate that while fasting imposes a substantial circadian and sleep burden on adolescent
students, compensatory coping mechanisms mitigate its translation into academic decline for the majority of students. The study
recommends institutional guidance on sleep hygiene, pre-dawn hydration, and flexible scheduling of demanding academic tasks
during Ramadan.
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1. Introduction

1. 1 Background of the Study

Ramadan intermittent fasting is a fundamental religious practice observed annually by millions of Muslims worldwide. It requires
complete abstinence from food, fluids, oral medications, and smoking from dawn (Sahur) until sunset (Iftar). Depending on the
geographical location and the season, the daily fasting duration can range from 10 to over 20 hours.

While adults are the primary adherents, adolescence marks the transition where observing Ramadan becomes obligatory. This
developmental period is characterized by rapid physiological growth, neurodevelopmental changes, and high academic demands.
Unlike elective intermittent fasting regimens optimized for health outcomes, Ramadan fasting incorporates unique lifestyle shifts
such as nocturnal eating patterns, altered sleep-wake cycles, and early morning waking for Sahur that can introduce distinct
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biological and psychological stressors (Elsahoryi et al., 2025; Latif, 2025). A widely cited review of the sleep and chronobiology
literature by Qasrawi et al. (2017) notes that these effects stem less from caloric restriction itself than from the accompanying shift
in sleep/wake timing and light exposure a distinction that motivates this study's focus on sleep architecture and time-of-day well-
being as primary variables, rather than treating fasting as a single undifferentiated exposure.

1. 2 Statement of the Problem

During Ramadan, adolescent students must maintain their standard school schedules and academic performance without daytime
nutritional or fluid support. The physiological shifts associated with acute daytime dehydration and caloric restriction can produce
noticeable alterations in body chemistry, metabolic rates, and hormonal profiles (Miladi et al., 2024). Furthermore, the societal
and familial practices of late-night prayers (Tarawih) and early morning meals frequently cause sleep fragmentation, reduced
overall sleep duration, and poor subjective sleep quality (Elsahoryi et al., 2025).

While some studies highlight the metabolic flexibility, neuroprotective qualities, and psychological resilience developed through
fasting (Prasetyo et al., 2025), others point toward heightened daytime sleepiness, mood fluctuations, and diminished physical
capacity (Khemila et al., 2023). Adolescent students represent a uniquely vulnerable cohort due to their ongoing physical
maturation and the high cognitive loads demanded by secondary education. However, empirical literature regarding how these
combined physiological and sleep alterations interact to cause physical and cognitive fatigue specifically in adolescents remains
divided and fragmented (Miladi et al., 2024).

1. 3 Rationale and Significance of the Study

Understanding the exact trajectory of physical and cognitive fatigue during the month-long fast is vital for several stakeholders.
Academically, educators and policymakers require data to determine whether high-stakes examinations or physically demanding
activities (such as physical education classes) should be modified during Ramadan. Clinically, understanding how fluid and sleep
deprivation affect adolescent development helps in designing actionable sleep hygiene and nutritional guidelines to mitigate
exhaustion.

This study addresses gaps in the literature in three ways. First, it shifts the empirical focus from adult or athletic populations, which
dominate the existing evidence base, to adolescent students in a standard academic setting. Second, it utilizes consistent,
standardized self-report metrics across four domains to isolate physical fatigue from cognitive declines, rather than treating
fatigue as a single undifferentiated outcome. Third, it assesses variation across different times of day and across the fasting month,
allowing diurnal and cumulative fluctuations in well-being to be tracked as the fast progresses, rather than captured at a single
moment.

2. Literature Review
The existing evidence base on Ramadan fasting and fatigue is concentrated in two populations competitive athletes and adult
university students leaving adolescent secondary-school students comparatively understudied.

Among adult populations, Elsahoryi et al. (2025) followed 77 university students in Jordan before and after a period of Ramadan
fasting using a quasi-experimental, pre—post design. Fasting was associated with a measurable decline in sleep quality (a rise in
Pittsburgh Sleep Quality Index scores) along with reduced sleep duration and increased sleep disturbance, while scores on the
Depression Anxiety Stress Scales-21 did not change significantly. This suggests that sleep architecture, rather than mood or clinical
distress, is the domain most consistently disrupted by fasting a pattern the present study's adolescent sample also reflects.

In athletic populations, Khemila et al. (2023) tracked professional football players across the weeks of Ramadan, measuring
reaction time, selective attention, and physical performance (via Wingate testing) at multiple times of day. Their work, part of a
broader sports-science literature on diurnal performance variation during fasting, found that both cognitive and physical output
shifted across the day and across the month, reinforcing the idea that time-of-day is a key moderating variable consistent with
this study's finding of a pronounced evening shift in adolescents' self-reported peak energy. This pattern echoes earlier,
foundational work in the field: Zerguini et al. (2007), studying professional soccer players, documented measurable declines in
fitness and skill-test performance across the fasting month, while Tian et al. (2011) reported comparable reductions in
psychomotor and memory performance among Muslim athletes, particularly later in the day an early indication that the timing of
testing, not fasting alone, shapes observed outcomes.

A closely related study by Miladi et al. (2024) tested simple, choice, and negative-priming reaction time alongside auditory event-
related potentials (P300) in 24 healthy boys aged 11-15, comparing a pre-Ramadan session with a session in the second week of
fasting. Notably, this study found no significant change in reaction times or P300 amplitude/latency, suggesting that short-term
information-processing speed and decision-making can remain intact in young adolescents even under fasting conditions. This
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null result contrasts with the present study's finding of widespread self-reported concentration difficulties, and points to an
important distinction the present study helps clarify: objective reaction-time measures and subjective, classroom-based self-report
may capture different aspects of "fatigue,” with the latter more sensitive to cumulative sleep debt over a full month than the
former is to a single fasting session in its second week.

Two recent adolescent-athlete studies reinforce this distinction between sleep and performance. Bougrine et al. (2024), testing
young athletes across the full month, found that psychomotor and cognitive performance declined significantly only in the fourth
and final week of Ramadan, alongside a parallel decline in sleep quality and duration suggesting a cumulative rather than
immediate effect, consistent with this study's own whole-month retrospective design. Similarly, Guembri et al. (2024), studying 65
U14 and U17 female handball players, found significant increases in sleep-quality and insomnia scores during Ramadan, yet no
significant change in objective physical-fitness test results. Read together, these two studies suggest that adolescents' sleep
architecture is consistently more sensitive to Ramadan fasting than their measured physical or cognitive output closely mirroring
this study's own pattern of pronounced sleep and energy complaints alongside comparatively preserved participation and mood
(Section 5.4).

A further, geographically relevant data point comes from Lolli et al. (2024), who used wrist actigraphy to track youth academy
football players (aged 12.6-16.2 years) training in Doha, Qatar the same city as the present study's school. They recorded an
abrupt, objectively measured reduction of approximately 90 minutes in first-period night sleep at the onset of Ramadan, alongside
increased sleep fragmentation. This objective, local confirmation of acute sleep loss in a similarly aged Qatar-based adolescent
population lends direct external support to the present study's self-reported finding of a mean 5.2-hour nightly sleep duration
during Ramadan.

Findings on cognition during fasting remain mixed more broadly. Koul (2024), examining cognitive performance in young adults
observing Ramadan, is consistent with a wider body of adult-focused work reporting measurable, if transient, cognitive slowing
during the fasting period echoing the reaction-time delays this study's respondents describe qualitatively as reduced
concentration. By contrast, Najafabadi (2015), studying young females, questioned whether fasting reliably produces adverse
cognitive effects at all, aligning instead with reports of preserved or even improved subjective functioning once the body adapts
to the fasting schedule. Read together with Miladi et al. (2024), this divide suggests that age, sex, task type, and time elapsed
since the start of Ramadan can each moderate whether fasting shows up as a measurable cognitive cost a fragmentation this
study's Introduction identifies as a central gap in the literature.

On the sleep side specifically, the evidence is more consistent. Beyond Elsahoryi et al. (2025), objective actigraphy studies by
BaHammam et al. (2013) and a systematic review and meta-analysis by Faris et al. (2019) both report reduced total sleep time and
increased daytime sleepiness during Ramadan across a range of populations, reinforcing Qasrawi et al.'s (2017) conclusion that
sleep-wake timing, rather than caloric restriction, is the primary disruptor. Because adolescents are recommended 8-10 hours of
nightly sleep for healthy functioning (Hirshkowitz et al., 2015), the roughly three-to-five-hour shortfall this literature documents
during Ramadan represents a proportionally larger deficit for adolescents than for adults, underscoring the relevance of a
dedicated adolescent-focused study such as this one.

Qualitative and attitudinal research adds a further layer: Latif (2025) documents how British Muslims describe the psychological
and social dimensions of the fasting month including its perceived spiritual and communal benefits alongside its physical toll
while Prasetyo et al. (2025), studying sustained attention in Indonesian university students, emphasizes the resilience and
metabolic adaptability some fasting individuals develop as the month progresses. Taken together with the quantitative findings
above, this indicates that the fatigue response to Ramadan fasting is neither uniform nor fully explained by caloric or fluid
restriction alone, but is shaped by sleep timing, routine disruption, and individual coping capacity.

The clearest parallel to the present study's academic-performance findings comes from Attash et al. (2025), who surveyed 922
Iragi university students using validated sleepiness and fatigue scales. They found that 90.1% of students reported fasting-related
sleep disruption and that low academic performance, observed in 61.4% of the sample, was significantly associated with higher
physical fatigue scores. This large-sample confirmation that sleep disruption translates into measurable academic cost lends
external validity to the present study's own finding that lack of sleep was the most frequently cited driver of fatigue, and that
students reporting the greatest disruption also tended to report the weakest grades.

A contrasting, population-level perspective comes from economics rather than health science. Hornung et al. (2023) analyzed
international TIMSS and PISA test-score panels spanning several decades and found that longer daily Ramadan fasting hours were
associated with improved, not worsened, subsequent academic performance among Muslim adolescents an effect the authors
attribute to the social capital and shared identity built through communal fasting practices, rather than to any physiological benefit
of fasting itself. This large-scale, indirect measure of post-Ramadan achievement does not contradict the present study's finding
of acute, within-month fatigue; rather, it suggests that the social and behavioural dimensions of Ramadan may offset physiological
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costs over a longer time horizon, offering one possible explanation for why this study's participants preserved participation and
mood (Section 5.4) despite substantial sleep loss.

What remains largely absent from this literature is a population-specific account of secondary-school adolescents a group that
combines the physiological demands of puberty with the cognitive demands of a fixed academic schedule, and cannot adjust
their daily routine as freely as adults or athletes. Existing adolescent-focused work, such as Miladi et al. (2024) and Hornung et al.
(2023), has so far relied either on brief, laboratory-style cognitive testing or on large but indirect administrative test-score data,
rather than the sustained, real-world, self-reported academic and physiological experience students describe over the whole
month. The present study addresses this gap by examining physical and cognitive fatigue, sleep architecture, and academic self-
report together in a single adolescent school cohort, over the full duration of the fasting month rather than a single testing
session.

3. Research Questions and Hypotheses

3. 1 Research Question
To what extent does Ramadan fasting influence subjective physical and mental fatigue among adolescents, and what are the
primary behavioural drivers of these changes?

3. 2 Hypotheses

The primary hypothesis (H1) is that secondary school students experience a measurable increase in both physical and mental
fatigue during the month of Ramadan. The secondary hypothesis (H2) is that this increase in fatigue is primarily correlated with
sleep disruptions and alterations in daily routines such as altered meal timings and nocturnal activity rather than with the
physiological act of fasting itself.

4. Methodology

4. 1 Participants and Setting

The target population for this study consists of 17-year-old adolescents enrolled in Year 12 (Classe de Premiere) at the Lycée
Francais Bonaparte in Doha, Qatar. Participation was restricted, via the study's inclusion criteria, to students who self-identify as
Muslim and actively observe the daily fast from dawn (Fajr) to sunset (Maghrib) during Ramadan.

4. 2 Distinguishing Features of This Study's Design

This study departs from the existing literature reviewed in Section 2 in three respects. First, population: where prior work on
Ramadan-related fatigue concentrates on adult university students (Elsahoryi et al., 2025; Attash et al., 2025), elite or amateur
athletes (Khemila et al., 2023), or brief single-session laboratory testing of younger adolescents (Miladi et al.,, 2024), this study
surveys a full class-cohort of secondary-school students in an ordinary academic setting, over the complete span of the fasting
month rather than a single pre/post time-point.

Second, measurement scope: rather than isolating a single outcome (e.g., reaction time, sleep quality, or grades), the instrument
deliberately combines four domains energy, cognition, sleep, and hydration/nutrition with a direct academic self-report item in
one short survey, so that within-student associations between physiological strain and classroom outcomes can be examined
descriptively (Section 5.2) without requiring separate studies or data linkage.

Third, the instrument explicitly asks students to identify their time of peak daily well-being (Appendix 3, Item 3). This single item
was included specifically to test, at low respondent burden, whether the circadian phase shift documented under controlled
laboratory conditions elsewhere in the literature (Qasrawi et al., 2017) is also detectable as a subjective, self-recognized pattern
in an ordinary school population a simple but, to the authors' knowledge, uncommon design choice in adolescent-focused
Ramadan research.

4. 3 Research Design and Instrumentation

A quantitative approach was utilized via a structured, anonymous questionnaire administered in a controlled classroom setting
under teacher supervision. To optimize response clarity for the demographic, participants evaluated statements regarding their
well-being using a 3-point Likert-type scale: Positive (e.g., Increased/Improved), Neutral (e.g., No Change), and Negative (e.g.,
Decreased/Worsened). The questionnaire operationalized fatigue by targeting four core behavioural and physiological domains:
energy levels (subjective physical stamina throughout the school day), cognitive performance (concentration, focus, and mental
alertness during lessons), sleep architecture (total sleep duration, sleep quality, and waking times), and hydration and nutrition
(perceived impact of altered fluid and food intake).
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Instrument Provenance: The questionnaire (Appendix 3) was developed by the authors specifically for this study, as no existing
validated instrument was identified that targets self-reported physical and cognitive fatigue in adolescent students during
Ramadan. Item wording and the three-point response format were reviewed for clarity and age-appropriateness by the
supervising teacher prior to administration. As an author-developed instrument, no third-party licensing or permissions were
required.

4. 4 Sampling Procedure

A convenience (non-probability) sampling approach was used: all fasting-eligible students within a single, intact Year 12 cohort
at one school were invited to participate during a designated class period, rather than sampling across multiple schools or year
groups. This approach was chosen deliberately for a school-based project of this scale: it holds curriculum, academic calendar,
and daily schedule constant across respondents, which reduces a source of variation that multi-school designs must otherwise
control for statistically, at the cost of limiting generalizability beyond this school (see Section 6.1).

4. 5 Data Analysis Plan

Responses were compiled and analyzed using descriptive statistics. For the continuous sleep-duration item, the mean, standard
deviation, and median were calculated. For all Likert-scale items, response categories were coded numerically (Positive = 3, Neutral
= 2, Negative = 1) to allow the distribution of responses to be summarized as percentages and compared across the four domains
(Section 5.4) and against the two directly reported outcome items time of peak well-being and change in grades (Sections 5.2—
5.3). No inferential statistical tests (e.g., chi-square, correlation) were applied, given the descriptive, single-cohort, cross-sectional
nature of the design; associations reported in Sections 5 and 6 are therefore descriptive patterns rather than statistically tested
relationships, a limitation noted further in Section 6.1.

4. 6 Ethical Considerations

This study was conducted in compliance with the Declaration of Helsinki (2013), as revised at the 75th General Assembly (October
19, 2024). As a minimal-risk educational survey with anonymous, voluntary participation, it was exempt from formal IRB review
per university policy. No personally identifiable information was collected, and participants were informed of the study's purpose
and their right to withdraw without penalty. The project was approved and supervised by Lycée Bonaparte administration and the
classroom teacher.

5. Results/Findings

5. 1 Sample Overview
This section presents a descriptive and frequency-based analysis of the physiological, behavioural, and academic impacts of
Ramadan fasting on students, based on a sample of N = 50.

5. 2 Perceived Fatigue Drivers and Academic Impact

Perception of Fatigue Factors (Agreement, N=50) Drop in Grades During Ramadan? (Count out of 50)
20

=50)

Percentage (%)
Number of Students (N

mm Agree 20.0
50 Neutral
me Disagree

=29 175
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20 75
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0

Lack of Sleep Lack of Hydration Moderate No Yes

Figure 1. Self-reported fatigue drivers (left) and self-reported change in grades during Ramadan (right).

Lack of sleep was identified as the single largest contributor to fatigue, with 52.0% of respondents agreeing, 10.0% disagreeing,
and 38.0% remaining neutral. Dehydration was also recognized as a significant factor (42.0% agreement), though opinion was
more divided (32.0% disagreement, 26.0% neutral).
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Regarding academic performance, the largest group of students (20/50, 40.0%) reported a moderate fluctuation in grades during
Ramadan; 16 students (32.0%) reported no drop, and 14 students (28.0%) reported a clear decline relative to the rest of the
academic year. While sleep restriction and dehydration were widely acknowledged as primary drivers of fatigue, the majority of
students (72.0%) experienced only a moderate or no impact on academic standing, with a definite decline reported by 28.0%.

5. 3 Sleep Duration and Circadian Shift

Distribution of Average Sleep Duration (Hours, N=50) Time of Day Students Feel Best (N=50)
ol

14 + === Mean (5.3h)

Aft
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-2 0 ) 6 10 12
Sleep Hours / Night

Figure 2. Distribution of nightly sleep duration (left) and time of day of peak energy (right).

Sleep duration was distributed around a mean of 5.3 hours and a median of 5.0 hours per night, well short of the 8-10 hours
recommended for adolescents by the National Sleep Foundation (Hirshkowitz et al, 2015). Most students reported sleeping
between 4 and 7 hours, with the largest concentration in the 4.5-5.5-hour range (=14 students) and a secondary peak in the 6.5
7.5-hour range (=11 students), suggesting a smaller sub-group preserved near-standard sleep durations despite the fasting
schedule.

An overwhelming majority of students (85.7%) reported feeling at their best in the evening (post-Iftar/Suhoor window), compared
with a combined 14.3% for the afternoon (7.1%), morning (3.6%), and midday (3.6%). This indicates a marked inversion of typical
diurnal alertness, with students deferring their period of peak cognitive and physical well-being to the evening hours after
breaking their fast.

5. 4 Well-Being Across Behavioural Domains

Assessment of Daily and Academic Factors (%, N=50)

Rating
42.0% W Positif
Moyen
m Négatif

Positive Mood

Sleep Quality
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£

Physical Fitness 50.0%

Usual Participation 34.0%

Daytime Energy 44.0%

Class Concentration 44.0%

o
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Figure 3. Self-rated experience across sleep, concentration, energy, mood, and participation domains.
Sleep quality was the most negatively affected domain, rated Negative by 36.0% of respondents and Moderate by 56.0%, with

only 8.0% reporting a positive experience. Classroom concentration and daytime energy also showed notable declines, with 30.0%
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rating concentration as negative and 22.0% rating daytime energy as negative, while the majority in both categories clustered
around moderate levels (44.0%).

By contrast, students demonstrated marked socio-behavioural resilience: both Positive Mood and Usual Participation retained
high positive ratings (54.0% each), with comparatively little negative feedback (4.0% and 12.0%, respectively). This pattern indicates
a dichotomy between internal physiological fatigue and external behavioural engagement while fasting and altered sleep cycles
measurably degrade rest, energy, and classroom focus, students appear to actively compensate to preserve their overall
disposition and classroom involvement.

5. 5 Summary of Key Findings

Taken together, mean sleep duration was 5.2 + 1.7 hours per night (median 5.0 hours), well below adolescent recommendations,
and 60.0% (30/50) of students reported that their sleep was actively disrupted during the month. A pronounced circadian phase
shift was evident, with 86.0% (43/50) of students reporting their optimal sense of well-being in the evening, after Iftar. Classroom
concentration was reported as positive by only 26.0% (13/50) of students, with 44.0% rating it moderate and 30.0% low, while
only 34.0% (17/50) sustained daily energy and 66.0% experienced moderate-to-critical energy deficits. Despite this, 54.0% of
students maintained their usual participation and a positive mood despite physiological fatigue. Lack of sleep (52.0%) and
insufficient hydration (42.0%) were the two most commonly cited drivers of fatigue, and 28.0% (14/50) of students reported a
clear negative impact on grades, against 32.0% reporting moderate fluctuation and 40.0% reporting no measurable decline.

6. Conclusion
This empirical investigation, conducted across a cohort of N = 50 students, provides insight into the physiological and academic
effects of Ramadan fasting on adolescent students.

First, the data confirm a critical chronic sleep deficit, characterized by a mean nocturnal rest of 5.2 hours. This restriction directly
fuels daytime fatigue, which over half of the student body identifies as its primary operational hurdle. Second, the data
demonstrate a pronounced circadian phase shift: with 86.0% of students experiencing peak vitality exclusively during evening
hours, daytime academic engagement is inherently compromised, contributing to widespread deficits in classroom concentration
(30.0% negative ratings) and diurnal energy (22.0% negative ratings).

Crucially, despite severe physiological stressors and disrupted sleep architecture, the data reveal notable resilience and
adaptability among secondary students. While concentration and energy are measurably reduced during morning and afternoon
instructional blocks, over half of the cohort successfully preserved standard participation rates and a positive mood. Furthermore,
a self-reported drop in grades was restricted to a minority (28.0%), suggesting that students employ compensatory coping
mechanisms, such as post-school rest or peer support, to mitigate academic fallout.

In summary, while Ramadan introduces acute biological and circadian challenges for adolescent learners primarily driven by sleep
deprivation and dehydration its overall impact on academic achievement is moderated by high personal resilience. This mirrors
the apparent paradox identified at population scale by Hornung et al. (2023), whose analysis of international test-score data found
that the social and communal dimensions of Ramadan can offset its physiological costs over time; the present study's classroom-
level data suggest a similar offsetting process may already be visible within the month itself, not only afterward. Future institutional
interventions should focus on targeted student guidance regarding sleep hygiene, pre-dawn hydration strategies, and flexible
workload pacing to optimize both health and scholastic performance during fasting periods; adjusted school-day timing,
discussed by Bahammam and Pirzada (2021) as a contested but widely adopted policy tool, may also merit consideration alongside
these classroom-level measures.

6. 1 Limitations and Future Research

This study has several limitations. The sample was drawn from a single school (N = 50), which limits generalizability to other
adolescent populations, educational systems, or cultural contexts. All measures were self-reported, with no objective tracking of
sleep (e.g., actigraphy) or cognitive performance (e.g., reaction-time testing), so findings reflect perceived rather than measured
fatigue. The cross-sectional design captured experience during Ramadan without a pre-Ramadan baseline for the same students,
making within-subject comparisons impossible. Finally, the three-point Likert scale, while accessible for the age group, offers less
granularity than a five- or seven-point scale and may compress meaningful variation in responses.

Future research would benefit from a pre-post design with an objective sleep or cognitive measure, a larger and multi-school
sample, and a longitudinal follow-up tracking whether fatigue and academic effects change across successive weeks of the fasting
month.

Page 24



JMHS 7(10): 18-28

Statements and Declarations
Funding
This research received no external funding.

Conflicts of Interest

The authors declare no conflict of interest.

Acknowledgments

The authors thank the administration of the Lycée Frangais Bonaparte, Doha, and the supervising classroom teacher for facilitating
the survey's distribution, and thank the participating Year 12 students for their time and honest responses.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher, the editors and the reviewers.

References
[1] Attash, H. M., Dawood, O. T., Aladul, M. I, & Essa, N. S. (2025). Association between Ramadan fasting, sleep disturbances,

fatigue, and academic performance among Iragi university students: A cross-sectional study. BMC Public Health, 25, Article
24482. https://doi.org/10.1186/s12889-025-24482-6

[2] BaHammam, A, Alaseem, A. M., Alzakri, A. A., & Sharif, M. M. (2013). The effects of Ramadan fasting on sleep patterns and
daytime sleepiness: An objective assessment. Journal of Research in Medical Sciences, 18(2), 127-131.

[3] Bahammam, A. S., & Pirzada, A. R. (2021). Delaying school and office timings during Ramadhan: Boon or bane? Annals of
Thoracic Medicine, 16(1), 1-3. https://doi.org/10.4103/atm. ATM_679_20

[4] Bougrine, H., Chalghaf, N., Azaiez, C., Hammad, A. S., Boussayala, G., Dhahri, M., Henchiri, H., Al-Saedi, A. I. A. U., Al-Hayali, M.
D. A, AL-Rubaiawi, A. W. M. S,, Ezzi, A. F. T, AL-Sadoon, N. M. N,, Souissi, N., Azaiez, F., Dergaa, ., & Al-Asmakh, M. (2024).
The impact of intermittent fasting during Ramadan on psychomotor and cognitive skills in adolescent athletes. Frontiers in
Sports and Active Living, 6, 1362066. https://doi.org/10.3389/fspor.2024.1362066

[5] Elsahoryi, N. A, lbrahim, M. O., Alhaj, O. A,, Abu Doleh, G,, & Aljahdali, A. A. (2025). Impact of Ramadan fasting on mental
health, body composition, physical activity, and sleep outcomes among university students. Healthcare, 13(6), 639.
https://doi.org/10.3390/healthcare 13060639

[6] Faris, M. A. E., Jahrami, H. A., Alhayki, F. A., Alkhawaja, N. A,, Ali, A. M., Aljeeb, S. H., et al. (2019). Effect of diurnal fasting on
sleep during Ramadan: A systematic review and meta-analysis. Sleep and Breathing. https://doi.org/10.1007/s11325-019-
01986-1

[7]1 Guembri, M. A, Racil, G., Tounsi, M., Aouichaoui, C., Russo, L., Migliaccio, G. M., Trabelsi, Y., Souissi, N., & Padulo, J. (2024).
Effects of Ramadan fasting on sleep and physical fitness among young female handball players. Children, 11(8), 954.
https://doi.org/10.3390/children11080954

[8] Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N., Herman, J., Katz, E. S., Kheirandish-Gozal,
L., Neubauer, D. N, O'Donnell, A. E., Ohayon, M., Peever, J., Rawding, R., Sachdeva, R. C,, Setters, B., Vitiello, M. V., Ware, J. C.,
& Adams Hillard, P. J. (2015). National Sleep Foundation's sleep time duration recommendations: Methodology and results
summary. Sleep Health, 1(1), 40-43. https://doi.org/10.1016/j.sleh.2014.12.010

[9] Hornung, E., Schwerdt, G., & Strazzeri, M. (2023). Religious practice and student performance: Evidence from Ramadan fasting.
Journal of Economic Behavior & Organization, 205, 100-119. https://doi.org/10.1016/j.jebo.2022.10.025

[10] Khemila, S., Romdhani, M., Farjallah, M. A, Abid, R., Bentouati, E., Souissi, M. A., Abedelmalek, S., Garbarino, S., & Souissi, N.
(2023). Effects of Ramadan fasting on the diurnal variations of physical and cognitive performances at rest and after exercise
in professional football players. Frontiers in Psychology, 14, 1148845. https://doi.org/10.3389/fpsyg.2023.1148845

[11] Koul, A. S. (2024). The effect of Ramadan fasting on cognition in young adults. Journal of Rawalpindi Medical College, 28(2),
492-496.

[12] Latif, A. (2025). Experiences of fasting during Ramadan in British Muslims: Psychological, social and health behaviours. PLOS
ONE, 20(1), e0313688. https://doi.org/10.1371/journal.pone.0313688

[13] Lolli, L., Gregson, W., Pulford, A., Kanope, T., Lopez, E., & Di Salvo, V. (2024). Inmediate effects of Ramadan on objective time
asleep in male youth football players from the Middle East: An interrupted time-series study. Science and Medicine in Football,
9(2), 152-162. https://doi.org/10.1080/24733938.2024.2340112

[14] Miladi, A., Saafi, M. A, & Latiri, |. (2024). Effects of Ramadan on cognitive functions in young boys. Libyan Journal of Medicine,
19(1), 2301830. https://doi.org/10.1080/19932820.2024.2301830

[15] Najafabadi, M. G. (2015). Does Ramadan fasting adversely affect cognitive function in young females? Journal of Fasting and
Health, 3(4), 153-158.

Page 25



Ramadan fasting and physical and cognitive fatigue in adolescent students

[16] Prasetyo, R. A. B, et al. (2025). Acute effects of Ramadan intermittent fasting on sustained attention among university students
in Indonesia: A field experiment. Journal of Youth and Adolescence, 54(3), 252-264.
https://doi.org/10.1080/02673843.2025.2526461

[17] Qasrawi, S. O., Pandi-Perumal, S. R, & BaHammam, A. S. (2017). The effect of intermittent fasting during Ramadan on sleep,
sleepiness, cognitive function, and circadian rhythm. Sleep and Breathing, 21(3), 577-586. https://doi.org/10.1007/s11325-
017-1473-x

[18] Tian, H. H., Aziz, A. R, Png, W., Wahid, M. F,, Yeo, D., & Png, A. L. C. (2011). Effects of fasting during Ramadan month on
cognitive function in Muslim athletes. Asian Journal of Sports Medicine, 2(3), 145-153. https://doi.org/10.5812/asjsm.34753

[19] World Medical Association. (2013). World Medical Association Declaration of Helsinki: Ethical principles for medical research
involving human subjects. JAMA, 310(20), 2191-2194. https://doi.org/10.1001/jama.2013.281053

[20] Zerguini, Y., Kirkendall, D., Junge, A., & Dvorak, J. (2007). Impact of Ramadan on physical performance in professional soccer
players. British Journal of Sports Medicine, 41(6), 398—400. https://doi.org/10.1136/bjsm.2006.032037

Page 26



JMHS 7(10): 18-28

Appendices

Appendix 1

' G
H (ﬁl‘ll(ll(ll‘/{‘

L

Lycée BONAPARTE
P.O. Box 6110

Doha - QATAR
www.lycee-bonaparte. fr

Téléphone :

(974) 4496 0300

Courriel :
scol.secondaire@lycee-bonaparte. fr

June 6, 2026

To Whom It May Concern,

|, Cécile SORIA, Biology and Life Sciences (SVT) Teacher at Lycée Bonaparte,
hereby certify that Nina ESCOMEL successfully carried out a research project
entitled:

“The Influence of Ramadan Fasting on Students’ Cognitive Performance.”

The project was conducted within my class during the academic year 2026.

| confirm that the questionnaire data collected by the student are genuine and
were obtained from actual students in my class. Participation was voluntary,
and all responses were collected anonymously.

To the best of my knowledge, the data were gathered appropriately and used
solely for the purposes of this research project.

Sincerely,
Cécile SORIA

Biology and Life Sciences (SVT) Teacher
Lycée Bonaparte

— e ororera]
YCEE BONAPARTE
P.O.BOX : 6110
DOHA - QATAR
TEL: 4496 0300
scol.secondaire @ lycee-bonaparte.fr

Lycée Bonaparte PoBox 6110 Doha - OATAR
Tél +974 4496 03 00
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Appendix 2 Student Concentration & Fatigue Survey
Evaluating Physical and Cognitive Impact During Ramadan Fasting

Notice: This questionnaire is exclusively for high school students observing Ramadan. Please complete all sections regarding your
concentration, sleep, and physical experience by checking the appropriate boxes.

Section 1: Academic & Daily Habits Information

® 1. What grade are you in? O Second (Seconde) O First (Premiére) O Final year (Terminale) O Other:

L] 2. How many hours of sleep did you get on average during Ramadan? Average daily sleep:

o 3. Time of day when you felt your best: O Morning O Noon O Afternoon O Evening O Other:

o 4. Were your grades worse during Ramadan than during the rest of the year? O Yes O Average / Unchanged O No

Section 2: Daily Experience & Physiological Symptoms

Please indicate your experience for each statement (Positive / Average / Negative):

o | was able to concentrate well in class
L] | participated as much as usual

o | had enough energy during the day
° | felt physically fit during Ramadan

o I could do sports or physical activity
o | slept well during Ramadan

o My sleep was disturbed

o | often woke up at night

° | felt tired during the day

o Lack of sleep was affecting my fatigue
o Dehydration was affecting my fatigue
L | drank enough water after Iftar

L] | had frequent headaches

° | felt stressed or irritable

° My mood was positive

° After Ramadan, | felt better

o My energy level returned to normal quickly
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