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Abstract

Sleep is an essential process for all living organisms. Understanding the importance of good
sleep for physical and mental health is especially important in the period of adolescence. Sleep
deprivation caused by the irregular sleep regime, ignoring the sleep hygiene, could lead to the
deterioration of adolescents’ health, both in immediate and long-term perspective. Research
data indicate that one of the first evidence of complex maturational reorganization in the brain
across adolescence are changes in the sleep-wake pattern. Therefore, age variations in sleep
pattern, sex differences and their link to brain maturation processes are important areas of

neuroscience research.

The main goal of this research is to study sex differences in the sleep-wake cycle structure
and sleep EEG spectral parameters in a group of 12-year-old adolescents - 3 girls and 3 boys.
Research process consisted - use of actiwatches for the whole week preceding the recording
night; the adaptation night; and the experimental night, during which polysomnographic sleep

EEG registration were performed; scoring and analyzing sleep EEG recordings.

The total sleep time appeared to be higher in boys, then in girls. Total duration of sleep-wake
cycle phases, as a percentages of time in bed, sleep stage latencies and sleep efficiency were
slightly but non-significantly different by sex. The average duration slow wave sleep period
was higher in girls then in boys (p<0.05). As regards spectral data, the average percentage of
delta, alpha and sigma waves per epoch in deep slow-wave sleep, was greater in boys, then in
girls. When the whole first NREM period was analyzed, delta waves in girls was 54.4 %, while
in boys the same indicator was 52%. Peak amplitude of delta waves was 39.6 ©V/Hzin girls
and 43.4 uV/Hzin boys. Regarding the frequency of delta waves, in girls the value was 0.9 Hz
and in boys 1.1 Hz. The delta power exhibited the declining trend across the sleep periods

with the highest value in the first NREM period.

We could not find clear differences in the sleep-wake cycle structure between boys and girls.
Delta power dynamic across sleep periods showed well described pattern of the slow wave

sleep homeostatic function. Spectral data of delta waves are suggestive that the delta power in

iv



boys is lower, then in girls at this age group. However, the average duration of slow wave sleep
periods is higher in girls, then in boys, which precludes to make the firm conclusion regarding
the issue of interest - whether or not sleep recuperation process differs by sex in 12 year old

adolescents.

Present study highlights the significance of investigation of sleep EEG parameters in
adolescents and the importance of sex differences in those parameters for the evaluation of
their biological functions as well as for better understanding of their relationship with brain

maturation processes.

Key Words: Sleep, Adolescent, delta waves, sex differences
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