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on blood glucose levels, lipid profile and anaerobic power of trained young men.

Methods: 12 male athletes were purposefully selected. The study was conducted in two
conditions; A control phase and an experimental phase. In the control condition, they were
examined after 12 hours of fasting and 8 hours of adequate sleep, and in the experimental
condition, after 12 hours of fasting and 24 hours of complete sleep deprivation. Blood
glucose, lipid profile (LDL, HDL) was measured with Global 4500 auto analyzer (Italy), and
anaerobic capacity was examined using the RAST test. Changes in blood glucose
concentration and lipid profile in the control and experimental conditions were analyzed with
a paired T-test at a significant level (p<0.05).

Results: The results showed that the anaerobic power of athletes in sleep deprivation
condition was significantly reduced compared to the adequate sleep condition (p=0.002). At
the same time, no significant changes were observed in blood glucose levels (p=0.679), LDL
(p=0.676), and HDL (p=0.729).

Conclusion: 24 hours of sleep deprivation caused a significant change in the anaerobic power
of trained young men.
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Extended Abstract

Introduction

Sleep serves as a fundamental pillar of human
health, playing a critical role in cognitive
function,  metabolic  regulation, and
cardiovascular homeostasis. The National
Sleep Foundation recommends 7-9 hours of
sleep for young adults (18-25 years), yet
athletes  frequently  experience  sleep
deprivation due to training schedules and
competitive pressures. Emerging evidence
suggests that insufficient sleep disrupts
glucose metabolism, alters lipid profiles, and
impairs  athletic performance through
multiple physiological pathways. During
slow-wave sleep (NREM), the brain's
glucose utilization decreases while vagal tone
increases, creating optimal conditions for
metabolic regulation. Acute sleep deprivation
has been shown to impair prefrontal cortex
activity, reduce glycogen stores, and increase
sympathetic nervous system activation, all of
which  may  compromise  anaerobic
performance in athletes. While previous
studies have investigated sleep deprivation's
effects on metabolic and performance
parameters separately, there remains limited
consensus regarding the acute (24-hour)
impacts on trained individuals. This study
addresses this gap by examining how 24-hour
total sleep deprivation concurrently affects
blood glucose, lipid profiles (LDL and HDL),
and anaerobic power in trained young male
athletes, providing integrated insights into the
physiological consequences of short-term
sleep loss in this population.

Methods

This experimental study received ethical
approval and employed a within-subjects
design with two conditions: a control phase
(12-hour fasting + 8-hour sleep) and an
experimental phase (12-hour fasting + 24-
hour total sleep deprivation). Twelve trained
male athletes (age 18-30 years) were
purposively selected from sports clubs in

Islamabad Gharb, Iran, ensuring
homogeneity in training status and absence of
metabolic disorders. Participants abstained
from caffeine and maintained standardized
physical activity before testing. In the control
condition, venous blood samples were
collected at 8:00 AM after overnight fasting
and normal sleep, processed via
centrifugation (2500 rpm), and analyzed for
glucose, LDL, and HDL using a Global 4500
auto-analyzer (Italy). Anaerobic power was
assessed using the Running-Based Anaerobic
Sprint Test (RAST), conducted under
professional supervision with timed sprint
intervals. The experimental condition
replicated protocols after 24-hour sleep
deprivation, with wakefulness verified
through  supervised monitoring.  The
Pittsburgh Sleep Quality Index (PSQI)
confirmed baseline sleep health. Statistical
analyses included Kolmogorov-Smirnov
tests for normality and paired t-tests for
within-group  comparisons (SPSS  v26,
a=0.05).

Results

The study revealed divergent effects of sleep
deprivation on metabolic and performance
measures. Anaerobic power demonstrated
significant impairment following sleep
deprivation  (p=0.002), with  RAST
performance declining from a mean of
521.13 (+196.38) to 285.98 (+26.14)
arbitrary units, indicating a 45% reduction in
power output. In contrast, metabolic markers
remained stable across conditions: blood
glucose showed no significant change (99.75
vs. 99.17 mg/dL, p=0.679), nor did LDL
cholesterol (93.67 vs. 97.08 mg/dL, p=0.676)
or HDL cholesterol (40.00 vs. 40.58 mg/dL,
p=0.729). The preservation of glycemic
control despite sleep loss contrasts with some
literature reporting hyperglycemia after sleep
restriction, while the stability in lipid profiles
aligns with studies suggesting longer



durations are required to alter cholesterol
metabolism. The marked decline in anaerobic
capacity underscores the sensitivity of high-
intensity performance to sleep deprivation,
even when metabolic parameters appear
resilient.

Discussion

These findings contribute nuanced insights to
the sleep-sports science literature. The
preservation of glucose homeostasis aligns
with Naseri et al. and Patel et al., who found
no acute glycemic disruption, but contrasts
with Liu et al. reporting insulin resistance
after sleep restriction. This discrepancy may
reflect the protective metabolic adaptations in
trained individuals or the shorter deprivation
period (24 vs. 36+ hours) in our study. The
lipid profile stability corroborates Mejri et al.
and O'Keefe et al., suggesting hepatic
cholesterol metabolism requires prolonged
sleep disruption for detectable changes,
though it diverges from Kerkhofs et al.
showing LDL elevation after 72-hour
restriction in untrained populations. The
anaerobic power reduction supports the
"central fatigue hypothesis," where sleep loss
impairs motor unit recruitment and
phosphocreatine utilization, as evidenced by
45% performance decline. This aligns with
Taheri & Arabameri but contradicts Moore et
al., potentially due to differences in athlete
training  status or test  protocols.
Methodologically, the controlled fasting and
standardized RAST administration
strengthen internal validity, though the
single-day  deprivation  window  may
underestimate cumulative effects. The
dissociation between metabolic stability and
performance decline suggests anaerobic
systems are more vulnerable to acute sleep
loss than glucoregulatory or lipid pathways in
athletes.

Conclusion

This study demonstrates that 24-hour sleep
deprivation significantly impairs anaerobic

power in trained young men without acutely
altering blood glucose or lipid profiles. The
findings highlight the particular vulnerability
of high-intensity athletic performance to
sleep loss, emphasizing the need for sleep
hygiene prioritization in training regimens.
While metabolic homeostasis appears
resilient to brief deprivation, athletes and
coaches should recognize that even short-
term sleep disruption may undermine
competition readiness. Future research
should investigate dose-response
relationships across longer deprivation
periods and examine whether nutritional or
training interventions can mitigate the
observed performance decrements. These
results underscore sleep as a non-negotiable
component of athletic preparation, with
practical implications for  scheduling
competitions and recovery protocols.
Keywords: anaerobic power, blood glucose,
lipid profile, sleep deprivation, trained young
men.
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