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Abstract

Adolescence is a critical period for physical, emotional, and cognitive development.
High-quality sleep during this phase is essential for healthy growth, emotional well-
being, optimal weight, and learning. These factors significantly influence the academic
achievements of young people. Purpose: to develop and experimentally justify the
methodology of training basketball teams of humanitarian higher educational
institutions, taking into account the psychophysiological capabilities of the players.

The sample consisted of 626 secondary vocational school students aged 17 years
from the Central Slovakia region (353 girls and 273 boys). Sleep quality was assessed
using the Pittsburgh Sleep Quality Index (PSQl). The questionnaires were distributed
electronically via Google Forms from October 2023 to March 2024. The results were
analyzed with an emphasis on gender differences using the chi-square test (x2), F-test,
and independent t-test at significance levels of p<0.01 and p<0.05, respectively.

Most students, both boys and girls, fell asleep between 11:00 PM and midnight. The
average bedtime was 10:54 PM for girls and 10:50 PM for boys, with no significant
differences between genders. Significant differences were found in wake-up times, with
nearly 40% of girls waking up before 6:00 AM, compared to only 24% of boys (p<0.01).
Boys experienced fewer difficulties falling asleep, with 21% falling asleep within 15
minutes (p<0.05). The average sleep duration was 6 hours and 28 minutes for girls and
6 hours and 55 minutes for boys, a statistically significant difference (p<0.01). Sleep
efficiency was higher in boys (84.25%) compared to girls (78.75%). Sleep problems,
daytime dysfunction, and mood changes were more frequent among girls (p<0.01).
Only 28.33% of girls and 39.19% of boys had good sleep quality (p<0.01), while 17.00%
of girls and 4.40% of boys exhibited severe sleep disturbances

Our findings indicate significant gender differences in sleep habits and quality,
consistent with existing literature. These results highlight the need for increased
attention to sleep issues among adolescents and the implementation of preventive and
intervention measures to improve sleep quality, which could have a positive impact on
their overall health and well-being.

adolescence, gender differences, PSQI, questionnaire, sleep quality, physical exercises
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AHoTAaLifA

Credan Anamuak, Mixan Mapko, Ilason baprik. SIkicTe cHYy mUITKIB fIK KPUTHYHA CKJIAaJ0BA

310POBOIO CIOCO0Y KUTTH

O6rpyHTYBaHHA i
meTa

Marepian i
meTtogu

Pe3ynbratn

BucHoBKM

Kntouosi choBa

MigniTKOBMI BiK € KPUTUYHMM Nepiogom ana Gi3sM4HOro, eMoL,iMHOro Ta KOrHITUBHOIO
PO3BUTKY. BUCOKOsAKICHUI COH Mg Yac ujei ¢a3m HeobXiAHWIM AnsA 340pOBOro POCTY,
emouiHoro 6naromnony4yysa, OnNTMMasbHOI BarM Ta HaByaHHA. Ui daktopu cytreBo
BN/IMBAOTb HA HaBYa/IbHI AOCATHEHHA Monogi. MeTa: po3pobut Ta eKCnepumeHTanbHO
06rpyHTYBaTM METOAMKY MiArOoTOBKM 6acKeTbOoNbHUX KOMaHZ TyMaHITapHUX BULLMX
HaBYa/IbHUX 3aKNaAiB 3 ypaxyBaHHAM NCMX0di3ioNoriyHMX MOXKAMBOCTENM rpaBLLB.

BnbipKy cknanu 626 yyHiB cepenHix npodecimHo-TeXHIYHMX WKiN Bikom Big 17 pokis i3
perioHy LeHTpanbHoi CnosauunHm (353 gisuarta 1a 273 xsonui). AKICTb CHY ouiHIOBaM
3a gonomoroto MiTrcbyp3bKoro iHaeKcy AkocTi cHy (PSQI). AHKeTM po3noBCOAKYBaNUCA
B eNeKTPOHHOMY BUMALi yepe3 Google Forms 3 xkoBTHA 2023 poky no 6epeseHb 2024
POKy. Pe3ynbTaTv aHanilyBaan 3 akKUEHTOM Ha reHAepHi BiAMIHHOCTI 3a AOMNOMOroH
TecTy xi-kBagpar (x2), F-TecTy Ta He3aneXHoro t-Tecty Ha piBHAX 3HavywocTi p< 0,01 Ta
p<0,05 BignosigHo.

BiNblicTb CTYAEHTIB, AK XN10MLiB, TaK i AiBYaT, 3acuHanm 3 23:00 ao nisHoui. CepeaHiit yac
CHY cTaHOBMB 22:54 ana aisyaT i 22:50 ans xnonyukKis, 6€3 iCTOTHMX BiAMIHHOCTEN MiXK
cTaTAMM. 3HayHi BigMiHHOCTI Byn BMABAEHI B Yaci NpobyasKeHHA: maixke 40% pisyat
npoKknaaTbes Ao 6:00 paHKy, NopiBHAHO 3 Anwe 24% xnonyukis (p<0,01). Xnonymku
BiYYBa/IM MeHLWe TPyAHOLWiB i3 3acunaHHAam: 21% 3acuHanu npotarom 15 XBUAUH
(p<0,05). CepeaHa TpMBanicTb CHy CTaHOBWAA 6 roaMH 28 XBUAWUH ANA AiBYaTi 6 roguH 55
XBW/IMH 1A XNOMUYMKIB, CTaTUCTUYHO 3HAYyLWa pisHMLA (p<0,01). EbeKTMBHICTb CHY byna
BULWOK Y XN0N4uKiB (84,25%) nopiBHAHO 3 AisyaTkamu (78,75%). Mpobnemu 3i cHom,
AEeHHa AMCOYHKLiA Ta 3MiHM HACTpOo YacTiwe crnocTepirannca y gisyart (p<0,01). Tinbku
28,33% gisyati39,19% xn0mnuiB Mmanun xopoLuy AKicTb cHy (p<0,01), Toaj Ak 17,00% aisyat
i 4,40% xnonuiB 4EMOHCTPYBaN CEPIMO3HI NOPYLLIEHHSA CHY.

Hawi BMCHOBKM BKa3ylOTb Ha 3HAYHi reHAEepHi BiAMIHHOCTI y 3BMYKaX i AKOCTI CHY, O
BignoBiAae HanABHIN nitepatypi. LLi pesynbtaty niakpecntooTs HeobxigHicTb NpuainaT
niaBULLEHY yBary npobiemam cHy cepeg, NigAiTKiB i BNpoBagKyBaTn NpodinakTMyHi Ta
iHTEPBEHLiMHI 3ax04W ANA NOKPALLEHHA AKOCTI CHY, O MOXKe NO3UTMBHO BMJIMHYTM Ha
iXHE 3arasnibHe 340P0OB’A Ta CAMONOYYTTA.

nianiTKoBMI BiK, reHAepHi BiamiHHOCTI, PSQI, aHKeTa, AKiCTb CHY, Gi3nYHi BNpasu
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Introduction

Adolescence is one of the most critical
and risky periods in human life. Individuals
undergo rapid and radical changes in the bio-
psycho-social sphere. During this time, they
begin to act independently, their personalities
take shape, and habits such as eating, physical
activity, and sleep patterns become established
and stabilized [1]. Several studies [2-3] indicate
that the recommended sleep duration for the 13
to 18 age group is between 8 to 10 hours daily.
Reducing this range [4] can lead to metabolic
changes associated with obesity across all
age groups, particularly in children, and the
development of numerous chronic diseases,
including type 2 diabetes, hypertension,
cardiovascular diseases, and depression, which
are risk factors for stroke [5]. Sleep during
childhood and adolescence is crucial for brain
development and insufficient sleep in young
people can adversely affect the function of
the brain region (hypothalamus) that regulates
appetite and energy expenditure. Optimizing
sleep duration and quality may be a key factor
in improving blood sugar control [6].

Quality of sleep is more important
than its duration [7]. Although sleep quality
is a subjective measure, certain principles of
good sleep can be described. These include
uninterrupted sleep throughout the night
without  premature awakenings, feeling
refreshed in the morning and not experiencing
fatigue or reduced mental performance during
the day. Healthy sleep patterns as including a
morning chronotype, 7 to 8 hours of sleep daily,
the absence or rarity of insomnia symptoms, no
snoring, and little or no daytime sleepiness [8].

The quality of sleep significantly affects
emotions and cognitive abilities, particularly
memory and learning capacity, as well as the
ability to concentrate. Numerous studies confirm
the crucial role of sleep quality in proper brain
function [9]. High-quality sleep plays a vital
role in memory consolidation, enhancing long-
term memory and significantly supporting
learning [10]. Other research suggests that
sleep quality and quantity are closely linked to
learning ability and academic performance [11].
Students' academic performance declines when
they experience sleep deficits or reduced sleep
quality [12]. Study of 388 adolescents revealed
that those with insufficient sleep duration

during weekends exhibited poorer academic
performance and incidence of risky behavior
[13]. Reduced sleep duration and late bedtimes
on weekends are negatively associated with
students' academic performance [14].

Sleep patterns change throughout life,
and the need for sleep generally decreases with
age [15]. Several studies also describe sleep
differences from the perspective of gender.
Generally, women require more sleep than men.
The quantity and quality of sleep in women are
often influenced by hormonal changes in their
bodies, whether during the 28-day menstrual
cycle or due to changes during pregnancy and
menopause [16]. Women need an average of 11
minutes more sleep each night, more frequently
experience insomnia, anxiety, and depression,
which can lead to sleep problems, and that
hormonal changes can affect circadian rhythms
and influence women’s sleep needs [17]. Similar
findings are described [18] as a lack of quality
sleep or the presence of sleep disorders (women
are more prone to restless legs syndrome (RLS),
obstructive sleep apnea (OSA) and insomnia)
can significantly affect women's daily lives,
including their social roles in the workplace and
as primary caregivers in the family. Quality of
sleep is better in women than in men; women
have longer sleep durations, shorter time to fall
asleep, and higher sleep efficiency [19].

Sleep quality and physical activity are
interconnected in various ways, especially
during adolescence, a critical period of
physical and mental development. Numerous
studies have demonstrated a link between
regular physical activity and improved sleep
quality among adolescents, highlighting the
potential of physical activity as a tool to
promote healthy sleep patterns. Researchers
have explored this relationship from multiple
perspectives, seeking to understand the
underlying mechanisms through which physical
activity may impact sleep quality and vice
versa. A study from 2018 explored the long-
term connections between physical activity
and sleep quality in adolescents. The findings
revealed that consistent physical exercise led to
better sleep outcomes compared to less active
peers. Additionally, the research highlighted a
bidirectional relationship, indicating that while
physical activity improves sleep, sufficient
sleep can also boost motivation and energy
for maintaining regular physical activity [20].

This work is licensed under a Creative Commons
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Recent research from 2024 investigated the
combined effects of physical activity, stress
levels, and sleep quality in adolescents. The
study found that stress often plays a mediating
role in the link between physical activity and
sleep quality. Adolescents with higher levels
of physical activity were better at managing
stress, which, in turn, contributed to improved
sleep quality. The findings emphasize the
importance of considering psychosocial factors
when exploring the relationship between sleep
and physical activity [21]. Another relevant
study focused on how screen-based sedentary
time interacted with physical activity and
sleep quality in adolescents. The researchers
discovered that while sedentary behaviors,
particularly those involving screens, were
associated with poor sleep quality, physical
activity served as a protective factor, mitigating
the negative impact [22].

Purpose: The objective of this study
is to analyze and compare the quality of sleep
among 17-year-old adolescents in the Central

Slovak region.

Material and Methods

Participants

The study sample consisted of 626
students enrolled in vocational secondary
schools located in the Central Slovak region,
all of whom were 17 years of age. Of these
participants, 353 were female, representing
56.4% of the total sample, while 273 were
male, accounting for 43.6%. The sample
was designed to ensure representation across
different vocational institutions in the region,
providing a diverse demographic profile
that reflects the student population of these
schools. Further details on the composition
of the sample, including the specific types of
secondary schools attended by the students and
the gender distribution within these institutions,

are presented in Table 1.
Ethics Committee Statement

This study was approved by the local
Ethics Committee of Matej Bel University in

Banska Bystrica (2024/11). All procedures were
in accordance with the latest amendment of the
Declaration of Helsinki (Human Studies).

Questionnaire method

To assess sleep quality, we utilized
the Pittsburgh Sleep Quality Index (PSQI)
questionnaire [23] with the Slovak version [24].
The questionnaire was distributed via Google
Forms between October 2023 and March 2024.
Prior to completing the questionnaire, students
were given instructions. The questionnaires were
completed voluntarily by the students without any
financial incentive, independently of any material
benefits, and with the consent of the school principal.
The PSQI questionnaire consists of 19 questions
focusing on various aspects of sleep, which are
individually assessed through seven components:
subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disturbances, use
of sleeping medications, and daytime dysfunction.
These components are then used to calculate a
global score ranging from 0 to 21, with scores
higher than 5 indicating poor sleep quality [23].

Statistical analysis

For the statistical analysis, we utilized
several methods to assess the significance of our
results. The chi-square test (y?) was applied to
evaluate associations between categorical variables,
with significance levels set at p < 0.01 and p <
0.05. This test was chosen due to its suitability
for testing the independence or goodness of fit in
contingency tables. To assess the homogeneity of
variances between two independent samples, we
conducted an F-test, which allowed us to determine
whether the assumption of equal variances was
met. In instances where we needed to compare the
means of two independent samples, we employed
the two-sample t-test, considering both the scenarios
of equal and unequal variances. The t-test was
conducted at two significance thresholds, p < 0.01
and p < 0.05, ensuring a robust analysis of the
data’s variability and differences between sample
means. Each of these statistical tests was chosen
based on the characteristics of the data, providing
a comprehensive framework for assessing the
relationships, variances, and differences within our
sample groups.

This work is licensed under a Creative Commons
Attribution 4.0 International License (CC BY 4.0)
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Table 1

Distribution of Respondents by Gender and School Type

Gender
School Type Girls Boys Total
Gymnasium 181 134 315
Vocational Secondary School 172 139 311
Total 353 273 626
Results latency were statistically significant at the

In terms of sleep onset time, our findings
indicate that the majority of students, both boys
and girls, tend to fall asleep between 11:00 PM
and 12:00 AM, with response frequencies in
both groups reaching nearly 40%. Additionally,
our data reveal that 14.16% of girls and 11.36%
of boys fall asleep after 12:00 AM. The average
sleep onset times were similar between genders,
with girls falling asleep at approximately
10:54 PM and boys at 10:50 PM, showing no
significant gender differences.

When

significant differences were observed between

evaluating wake-up times,
boys and girls at a significance level of p<0.01
(Table 2). Specifically, almost 40% of girls wake
up before 6:00 AM, compared to only 24.01%
of boys. Regarding students' self-assessed
sleep quality (Table 2), nearly half of the girls
(52.97%) and 60.44% of boys rated their sleep
as "quite good." However, 30.88% of girls and
23.08% of boys described their sleep as "quite
poor," with an average of 7% of students rating
their sleep as very poor.

In the sleep latency category, we found
that boys generally had fewer problems with
falling asleep, with 21% of them falling asleep

within 15 minutes. Gender differences in sleep

p<0.05 level (Table 2).

From the perspective of sleep duration,
our findings indicate that nearly 75% of
students of both genders do not achieve the
recommended amount of sleep for their age
(Table 2). Particularly concerning is the health
risk posed to a subgroup comprising 11.05% of
girls and 5.13% of boys who report sleeping less
than 5 hours per day. Furthermore, our results
show that the average sleep duration among
girls is 6 hours and 28 minutes, while for boys,
it is nearly 7 hours (6 hours and 55 minutes).
These differences in average sleep duration
between genders were statistically significant
at the p<0.01 level (Table 3).

The fourth component of the PSQI
questionnaire assesses sleep efficiency, which
refers to the actual time spent sleeping while
in bed. The results suggest (Table 3) that boys
exhibit higher sleep efficiency, with 84.25%
achieving an efficiency rate above 85%. Among
girls, 78.75% demonstrate sleep efficiency
greater than 85%. Sleep disturbances, another
component assessed by the PSQI, were found
to be more prevalent among girls than boys,
with gender differences being significant at the
p<0.01 level (Table 3).

This work is licensed under a Creative Commons
Attribution 4.0 International License (CC BY 4.0)
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Table 2
Components: Bedtime, Wake-up Time, Sleep Quality, Sleep Latency (n = 626)

Time Girls Boys Chi-square Test/ t-Test
Bedtime
<22:00 19,26% 25,27%
29,18% 25,27%
22:00 - 23:00 ° ° 0,225 (p)
23:00 - 24:00 37,39% 38,10% 4,354 (%,
> 24:00 14,16% 11,36%
Average time (hours,min.) 22:54 22:50 p=0,450
Wake-up Time
< 6:00 37,96% 24,18%
40,79% 52,01%
6:01-6:30 ° ° 8,156 E-06 (p)**
6:31-7:00 15,58% 22,71% 26,324 (x* ;)
>7:01 5,67% 1,10%
Average time (hours,min.) 6:02 6:06 p=0,233
Sleep Quality
Very good (0) 7,93% 10,26%
Fairly good (1) 52,97% 60,44% 0,082 (p)
Fairly bad (2) 30,88% 23,08% 6,693 (1,
Very bad (3) 8,22% 6,23%
Sleep Latency
0z (0) 14,45% 21,98%
1-253(1) 38,53% 38,46% 0,021 (p)*
p
2
3-43(2) 37,68% 28,21% 9,647 (X
5-62(3) 9,35% 11,36%
Table 3
Components: Sleep Duration, Sleep Efficiency, Sleep Disturbance, Sleep Medication, Daytime Dysfunction
(n=626)
Time Girls | Boys Chi-square Test/ t-Test
Sleep Duration
> 7 hours (0) 32,86% 46,15%
6 -7 hours (1) 48,16% 38,83% 6,667 E-04 (p)**
5- 6 hours (2) 7,93% 9,89% 17,120 (&7,
<5 hours (3) 11,05% 5,13%
Average time (hours,min.) 6:28 6:55 p=2,121 E-04**

13 This work is licensed under a Creative Commons
Attribution 4.0 International License (CC BY 4.0)
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Sleep Efficiency
>85% (0) 78,75% 84,25%
85% - 75% (1) 14,45% 9,89% 0,320 (p)
75% - 65% (2) 2,55% 2,56% 3,503 (B7,)
<65% (3) 4,25% 3,30%
Sleep Disturbance
0%(0) 1,98% 4,40%

1-92(1) 68,27% 77,66% 3,851-04 (p)**
10-183 (2) 25,50% 17,58% 10,987 (&%)
19-27%(3) 4,25% 0,37%

Sleep Medication
0/ month (0) 90,65% 90,84%
<1/ week (1) 4,25% 2,20% 0,001 (p)**
1-2/ week (2) 3,97% 1,47% 14,928 (¢ ;)
>3/ week (3) 1,13% 5,49%
Daytime Dysfunction
03 (0) 5,10% 7,69%

1-23(1) 31,16% 40,66% 2,346 E-05 (p)**

3-43(2) 43,06% 44,32% 24,130 (22 ,)

5-62(3) 20,68% 7,33%

Table 4
Global Score PSQI of survey group (n = 626)
Sleep quality | Girls Boys | Chi-square Test/ t-Test
Global Score [23]
bad sleep quality (> 5) 71,67% 60,81% 0,004 (p)**
good sleep quality (< 5) 28,33% 39,19% 8,211 (&%)
Global Score [49]
good sleep quality (< 5) 28,33% 39,19%
poor sleepers (6-10) 54,67% 56,41% 1’246%232:(;52(2)(?)**
severe sleep disorders (> 10) 17,00% 4,40%
Additionally, our survey revealed  problems affecting daily functioning and mood).

significant differences at the p<0.01 level in the
use of sleep medication, primarily influenced by
the fact that 5.49% of boys use sleep medication
more than three times per week (Table 3). A
positive finding is that 90% of students (both
boys and girls) do not use sleep medication at
all.

In terms of daytime dysfunction, we
also identified significant gender differences
at the p<0.01 level (Table 2), with 20.68% of
girls scoring 5-6 X (higher scores indicate more

It is noteworthy that only 5.10% of girls and
7.69% of boys report no daytime dysfunction or
mood changes influenced by sleep.

In the summary evaluation of the PSQI
questionnaire, it was found that only 28.33% of
girls and 39.19% of boys exhibit good sleep quality.
Conversely, sleep disturbances are observed in as
many as 71.67% of girls and 60.81% of boys. These
differences are statistically significant at the p<0.01
level (see Table 4).

This work is licensed under a Creative Commons
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Discussion

Sleep is influenced by an individual’s
chronotype, with morning types predominating
in childhood, adolescents leaning towards
evening types, and older individuals showing
a greater prevalence of morning types [25].
Our findings indicate that nearly 40% of the
adolescents we observed fall asleep after 11
PM, and nearly 13% after midnight. This aligns
with other findings [26] as adolescents often fall
asleep late at night, which may be associated
with social and academic activities, as well as
biological changes in circadian rhythms during
puberty.

Factors that negatively affect sleep
quality, such as noise, light, room temperature,
stress, hunger, lack of physical activity, and
increased food intake (especially simple
carbohydrates) before sleep or upon waking
[27]. However, the importance of regular
bedtime, ideally before 10 PM, which only
19.26% of girls and 25.27% of boys in our
sample adhered to.

Regarding sleep duration, only 40% of
the students we observed (32.86% of girls and
46.15% of boys) slept more than seven hours,
indicating that most students already have
a sleep deficit at this young age, especially
among girls. In the United States, only 27.3%
of students met the AASM-recommended sleep
duration, with the difference being that nearly
4% more girls (38.72%) adhered to these
recommendations [28]. Sleep durations of six
hours or less were recorded in nearly 20% of the
adolescents we observed, which is concerning
since. Adolescents with five hours of sleep
exhibit significantly higher rates of depression,
mood swings, and lack of energy [29]. Sleep
deprivation in adolescents is linked to increased
risks to both physical and mental health, a
weakened immune system, and frequent mood
disorders [30]. The negative consequences of
sleep deprivation, including increased risks
of depression and anxiety disorders among
adolescents, are also documented [31].

Extending sleep duration among
students who sleep less than seven hours
significantly improves academic performance
[32]. Students with better academic outcomes
tend to sleep longer on average than their
peers [33]. Gender also plays a role in sleep,
with women generally needing more sleep

and more frequently reporting sleep problems
than men [7]. However, our findings show that
the average sleep duration among girls is 27
minutes shorter than that of boys. Adolescents
exhibit significant differences in sleep
regularity between school days and days when
they can choose their sleep and wake times
[34]. Sleep is more regular on school days, as
adolescents have fixed wake times determined
by school schedules—our findings indicate that
40% of girls and nearly 25% of boys wake up
before 6 AM. While school days may shorten
sleep duration, they increase sleep regularity
[30]. Adolescents tend to compensate for sleep
deficits during the week by sleeping up to two
hours more on weekends.

Differences in sleep duration and
quality among 16-, 18-, and 20-year-olds show
only a slight decline with age [35]. However,
intra-individual variability in sleep duration
and latency increases significantly with age.
Regarding sleep latency, we found significant
intersex differences (p<0.01), with Dboys
showing more favorable results—nearly 22%
fall asleep within 15 minutes. Optimal time
to fall asleep is within 30 minutes, ideally
between 10 and 20 minutes [36-37], which
forms the foundation for quality nighttime sleep
[38]. However, only 14.45% of the girls in our
sample met this criterion. In recent decades,
modern technologies and the associated blue
light emissions, which suppress melatonin
production—crucial for inducing sleepiness—
have negatively impacted sleep latency in
both adolescents and adults [39]. More than
one-third of adolescents and adults (42%) use
such technologies less than one hour before
sleep [40-41]. The results indicate a negative
relationship between technology use and sleep,
with sleep characteristics significantly differing
between users who do and do not use these
devices before bed (p<0.001).

Despite women reporting more sleep
problems [7], they exhibit better sleep efficiency
— a finding not supported by our research, as we
observed higher sleep efficiency among boys.
This may be due to higher levels of stress and
anxiety, as well as hormonal changes during
adolescence [42]. Girls are more frequently
affected by sleep disruptions due to greater
sensitivity to stressors [9].

Health behaviors of schoolchildren
conducted in England in 2014, girls more

This work is licensed under a Creative Commons
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frequently reported sleep problems (at least once
a week) than boys [43]. The largest difference
was observed among 15-year-old respondents,
with 30% of boys and 49% of girls complaining
of sleep problems.

The use of sleep medication among
adolescents should be minimized due to the
risks of dependency and side effects [44].
Other studies suggest that long-term use of
hypnotics can lead to worsening sleep quality
and dependency [45]. Our findings indicate that
90% of students do not use sleep medications,
which we consider a positive finding. Only
6.1% of college students use sleep medications
[46]. The study also revealed that 48.1% of
students experience poor sleep quality, with
58% consuming stimulants associated with
various indicators of poor sleep quality. Poor
sleep quality subsequently manifests as daytime
dysfunction — sleepiness, fatigue, and inability
to concentrate — leading to reduced performance
and impaired learning ability among adolescents
[11]. As a result, students often resort to readily
available stimulants—regularly consuming
highly caffeinated energy drinks and other
stimulants, which frequently cause further
sleep disturbances [46-47]. Energy drinks are
consumed by 30% to 50% of the adolescent
population [48], with 46% of the 5,448 caffeine
overdoses reported in the United States in 2007
occurring in individuals under 19 years of age.

PSQI composite score can be divided
into three categories for more detailed
quantification of sleep disorders — good sleep
quality with a total score < 5, poor sleepers with
scores ranging from 6 to 10 (54.67% of girls
and 56.41% of boys), and severe sleep disorders
with scores > 10 (Table 4) [49]. Our findings
indicate that 17.00% of girls and 4.40% of
boys exhibit severe sleep disorders. This may
indicate the need for specific interventions
aimed at improving sleep habits and sleep
quality, particularly among girls [50]. Similar
results are reported by other studies, which
emphasize the importance of psychological
and behavioral interventions to improve sleep
habits among adolescents [51].

Conclusions

Based on the research findings, it can be
concluded that there are significant differences
in sleep habits and sleep quality between girls

and boys. Although the average time to fall
asleep does not differ significantly between
genders (p>0.05), girls wake up earlier than
boys, contributing to their shorter overall sleep
duration. The average sleep duration is shorter
for girls compared to boys (p<0.01), with a
difference of up to 27 minutes. Furthermore,
girls exhibit a higher prevalence of sleep
problems, including lower sleep efficiency,
more frequent sleep disturbances, and higher
levels of daytime dysfunction and mood changes
affected by sleep.

The research highlights that a significant
portion of students, particularly girls, do not
achieve the recommended sleep duration, which
may negatively impact their physical and mental
health. Only one-third of students have good
sleep quality, with the remaining two-thirds
showing signs of sleep disorders, underscoring
the need for interventions aimed at improving
sleep habits. Based on these findings, it is clear
that there is a need to focus on education and
the promotion of healthy sleep habits among
students (in schools, families, etc.) to improve
their overall sleep quality and ultimately, their
quality of life.

The integration of physical education
tools and strategies into students’ daily routines
can play a significant role in enhancing sleep
quality. Research shows that regular physical
activity positively influences sleep patterns by
reducingthetimeittakesto fallasleep, increasing
total sleep duration, and improving overall
sleep quality. The type, intensity, and timing of
exercise are important factors in determining
these benefits, with moderate to vigorous
aerobic activities showing the most consistent
positive effects. Additionally, programs that
include flexibility and mindfulness exercises,
such as yoga or stretching, can support
relaxation and help individuals fall asleep more
easily, particularly for those dealing with high
levels of stress.

To maximize sleep-related
improvements, schools should focus on a
balanced physical education curriculum that
incorporates both aerobic and relaxation
exercises. It is also advisable that physical
activities are scheduled earlier in the day, as
engaging in intense exercise close to bedtime
may interfere with sleep by increasing arousal.
Furthermore, promoting good sleep hygiene
alongside physical education can reinforce the
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benefits of exercise on sleep. Future programs
should consider individual differences in sleep
needs and encourage personalized approaches

to

physical activity to ensure effectiveness

across diverse student groups.
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