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Abstract

Though adolescence is a critical period of cognitive, emotional and social growth, this period of life has been
characterized by high rates of sleep disturbances, with a number of factors contributing to this including a higher
focus on academic performance and increased screen time as well as irregular lifestyle practices. Inadequate sleep
quality and quantity have become a critical issue related to the learning capabilities, attention, memory, emotional
control, and overall wellbeing. The present study aims at uncovering the connection between sleep patterns,
cognitive growth and emotional well being of adolescents in educational settings. We used standard sleep quality
qguestionnaires, cognitive function tests, and questionnaires of emotional health to carry out a cross-sectional
survey of 200 adolescents (aged 13—-18 years). It was found that 62% of the participants had poor sleep quality,
and 48% slept less than 7 hours a night. Lower cognitive performance was significantly correlated with poor sleep
(r=-0.54, p < 0.01) as was higher emotional distress (r = 0.49, p < 0.01). It is recommended to educate and raise
awareness of parents and utilize digital-use management strategies and sleep education in schools to encourage
better sleep practices and enhance adolescent health outcomes.

Keywords: Adolescents, Sleep Patterns, Cognitive Development, Pediatric Health Promotion, Educational
Environment, Sleep Quality.

1. INTRODUCTION

Adolescence is a period of rapid physical, cognitive, emotional and social growth. Sleep esteemed in this window is
vital because it helps the brain to mature, build memory and enhance learning ability, emotional control, health
and wellness. The contemporary education system, however, has created many new obstacles to healthy sleep
routines such as heavier workload and extracurricular activities, excessive screen time and a lack of consistent
schedules. Earlier research has shown that lack of sleep and poor sleep quality are linked to poor academic
achievement, decreased attention, poor memory, anxiety, depression, and emotional instability. While there is
previous research studying the cognitive and emotional consequences of sleep separately, there is less research on
the multi-domain impact of sleep on cognition and emotion. In addition, there has been limited research
examining how digital lifestyle behaviors and socio-cultural factors act in combination to affect the sleep health of
adolescents.

This gap emphasizes the importance of an integrated approach to assessing the effect of sleep on adolescent
emotional and cognitive functioning. The aim of the present study is to explore links between sleep patterns, sleep
quality, cognitive functioning and emotional health in educational contexts. To remedy this, an all-encompassing
protocol is suggested that integrates all three components: sleep behavior assessment, cognitive testing and
emotional health evaluation. The study is uniquely contributing in highlighting the importance of viewing sleep
health as a whole, recognizing the factors that influence adverse outcomes, and offering evidence-based
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recommendations for pediatric health promotion that can help support healthy sleep practices -‘andr better..
educational and developmental outcomes.

2. RELATED WORK

The research into sleep in adolescents has grown in significance over the last few years, as sleep plays a major role
in cognitive function, emotional regulation, and health. Adolescents experience a normal and natural shift of their
sleep patterns during adolescence, which can involve delaying sleep and waking up, disrupting their sleep-wake
cycles, and creating a time mismatch between the school day and adolescents' diurnal pattern. Chronic sleep
deprivation and disturbed sleep habits are common in many adolescents [1], [3], [14]. Studies indicate that sleep
amount and sleep quality play an important role in the development of health. Although total amount of sleep is
important, uninterrupted and efficient sleep is equally crucial for physical and mental revitalization [9], [14].
Consistent links between poor sleep and diminished attention span, memory consolidation, executive functioning
and academic performance have been identified [3], [8] and [12]. Beyond cognitive changes, deficits in sleep are
associated with anxiety, depressive symptoms, mood instability and emotional regulation problems [7], [11].

Adolescents have a number of lifestyle and environmental risk factors that can affect sleep. The use of excess
screen time, social media, academic stress, sleep disturbances, and an irregular sleep schedule are common factors
that delay sleep initiation and compromise sleep quality [2],[10], [13]. Among young people, social media is a key
factor in sleep disturbances and insomnia, both regarding the quality and quantity of sleep [10], [11]. In addition,
research has shown that there are strong relationships between sleep habits and schoolwork [1,8], suggesting the
importance of good sleep habits and success in education. The understanding of sleep-related health outcomes
and sleep-related behavioral patterns has improved in adolescents due to recent advances in sleep assessment
technologies and machine learning-based methods of sleep assessment evaluations [4], [9]. School-based sleep
education programs and sleep health literacy programs have also been promising in efforts to foster healthier
sleep habits and contribute to the long-term well-being of adolescents [5], [6]. This means understanding
connections between sleep behaviours, cognitive development and emotional health is key to creating effective
strategies for promoting health in children and improving children's developmental health in contemporary
educational settings.

3. METHODOLOGY
3.1 Data Acquisition and Assessment Framework

The current research design was a cross sectional correlational study to explore the relationship between sleep
patterns, sleep quality, cognitive growth and emotional well-being of the adolescents. A total of 200 adolescent
age groups (13-18) were selected from the urban and semi-urban educational institutions through stratified
random sampling technique for research purpose and they were balanced in all demographic groups. The number
of participants in the study (200) was judged to be appropriate for correlation and enough for regression-based
statistical analysis, with adequate statistical power. The selected age group falls within a toddling window of
important biological, psychological and educational changes which could impact sleep behavior and health
outcomes.

The data were collected during 4 weeks period using supervised school based assessment. Sleep characteristics
were measured by Pittsburgh Sleep Quality Index (PSQI) which was a standardized form designed to measure sleep
duration, sleep latency, sleep disturbance, sleep efficiency, and overall sleep quality. Bedtime and waking up time,
sleep duration and regularity were obtained from daily sleep diaries completed by the participants, which provided
additional information. The Digit Span Test (DST) and Attention Network Test (ANT) were used to assess cognitive
functioning, with the DST measuring working memory, attentional control, and information-processing capacities.
The emotional well-being was assessed by a validated self-reported measure — Depression Anxiety Stress Scale
(DASS-21) — which quantifies depression symptoms, anxiety and stress among adolescents. The overall sleep
quality score was calculated from:
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where SQI represents the overall Sleep Quality Index score, S; denotes the individual sleep-quality component
score, and n represents the total number of sleep assessment components. The higher the value of SQI, the worse
the sleep quality is and how much sleep is disturbed. Ethical clearance for data collection was done from the
institutional review committee. Participants gave assent and parents/guardians gave informed written consent.
Confidentiality and anonymity were maintained the whole process of the study, informing participants that they

could withdraw at any point in the study without consequences.

3.2 Statistical Analysis and Conceptual Model
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Figure 1. Conceptual Model Linking Sleep Characteristics with Adolescent Health Outcomes

The conceptual model of the analysis looks at how lifestyle and environmental factors affect adolescent health
outcomes via the mechanism of sleep. The conceptual model used in the present study is presented in figure 1.
The model posits that the level of academic stress, screen time, social media use, and environmental factors
significantly impact sleep, such as sleep durations, the regularity of going to bed and leaving the bed. These factors
in turn are then likely to have an impact on sleep quality in terms of sleep efficiency, sleep continuity and sleep
effectiveness. Qualities of sleep affect cognitive functions like attention, retention, executive functioning and
academic performance, as well as emotional functioning such as anxiety, stress, mood stability and psychological
well-being. Data were analyzed statistically with SPSS software (Version 26.0). All variables were tabulated for
descriptive data. Pearson correlation analysis was employed to find relationship between the various variables and
linear regression was used to assess the effects of prediction. A p value < 0.05 was considered statistically
significant. The magnitude of the relationships between variables was quantified by performing the Pearson
correlation analysis for the given variables.

L I =D -7
VIX = X)2(Y —1)?

where r denotes the correlation coefficient, X represents a sleep-related variable, Y represents a cognitive or
emotional health variable, and X and ¥ denote the corresponding mean values. If r is positive, it means there is a
direct relationship between the variables and if r is negative, it means that the variables are inversely related. In
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order to further assess the ability of the sleep quality to predict health outcomes in adolescents, linear regiéssion..
analysis was used: >

Y=F+P5X+e (2)

where Y represents the cognitive or emotional health outcome, X denotes the sleep quality score, 5, represents
the regression intercept, 8, represents the regression coefficient that quantifies the effect of sleep quality, and €
denotes the residual error term. A Sleep Health Risk Index (SHRI) was suggested to facilitate assessment of sleep
health in practice. The index combines these four factors (sleep duration, sleep quality, screen time, and academic
stress) into a single risk-based score to identify adolescents with varying risk of sleep.

SHRI = (W;SD) + (W,SQ) + (W5ST) + (w,AS)

where SD represents sleep duration score, SQ represents sleep quality score, ST represents screen-time score, AS
represents academic stress score, and w;-w, denote weighting coefficients. The suggested index allows for
categorizing adolescents into low-risk, medium-risk, and high-risk groups, which helps to implement targeted
interventions in the pediatric health promotion in schools.

Table 1. Sleep Health Risk Index (SHRI) Classification

Risk Level SHRI Score Range Interpretation

Low Risk 0.00-0.33 Healthy sleep behavior
Moderate Risk 0.34-0.66 Moderate sleep-related concerns

High Risk 0.67-1.00 Significant sleep-related problems

The proposed index can be used to distinguish the adolescents into three levels of risk, as represented in Table 1.
This classification can be used to inform targeted interventions to promote health in children and can be used to
identify adolescents who might benefit from more sleep-health support. This structure allows the evaluation of the
impact of sleep problems on children's cognition and emotions in Schools.

4. RESULTS AND DISCUSSION
4.1 Demographic Characteristics

Table 2 shows the demographics of the 200 adolescents who participated. One hundred and 10 (55%) were aged
13-15 years and 90 (45%) were aged 16—18 years. There was almost a fair gender distribution (male 102; female
98). On the residential background, 60 (60%) were from urban areas and 40 (40%) from semi-urban areas. This
balance distribution can serve as a representative sample for assessing sleep-related health outcomes in
adolescents.

Table 2. Sample Characteristics

Variable Category Frequency Percentage (%)
Age Group 13-15 years 110 55
16-18 years 90 45
Gender Male 102 51
Female 98 49
Residence Urban 120 60
Semi-Urban 80 40
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4.2 Sleep Duration Analysis \\ o

Table 3 presents the number of participants seeing various sleep durations. 40 of the adolescents (20%) ®I

than 6 hours a night, and 56 participants (28%) said they slept between 6 and 7 hours a night. The six females and \

the six males who slept seven to eight hours constituted the largest group, 32%, respectively. Fewer than 20% of
the participants (40) got more than 8 hours of sleep each night.

These results suggest that almost half of all participants (48%) did not get at least the recommended 7 hours of
sleep per day, as recommended for adolescents. As seen in Figure 2, the rate of good sleep in adolescents is still
low, indicating that a large proportion of the study population was experiencing sleep insufficiency. Short sleep
duration can lead to impaired learning ability, inattention and emotional control.

Table 3. Sleep Duration Distribution

Sleep Duration Frequency Percentage (%)
<6 hours 40 20
6—7 hours 56 28
7-8 hours 64 32
> 8 hours 40 20
100 -‘
80 - 64
56 (32%)

Number of Adolescents (n = 200)

< 6 hours 6 - 7 hours 7 -8 hours > 8 hours

Sleep Duration (hours per night)
Figure 2. Distribution of Sleep Duration Among Adolescents
4.3 Sleep Quality Analysis

Results are presented on the Pittsburgh Sleep Quality Index (PSQI) scale as a summary on Table 4. The findings
suggested that the sleep quality experienced by 76 participants (38%) was good while poor sleep quality was
experienced by 124 participants (62%). The prevalence of poor sleep quality was significantly greater than good
sleep quality, meaning that sleep disturbance among adolescents goes beyond an inadequate sleep duration.

Table 4 indicates that among adolescents, multiple sleep abnormalities, such as interrupted sleep, delayed sleep
onset, decreased sleep efficiency, and worse sleep quality of sleep that is more restorative, are present. These
occurrences can have a harmful effect on cognitive abilities and emotional well-being. At the conclusion of the
study, high percentage of poor sleep quality was observed, thus there is a need for attention to sleep hygiene
education and healthy sleep habits that require special interventions.
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Table 4. Sleep Quality Levels

Sleep Quality Frequency | Percentage (%) K
Good Sleep Quality 76 38
Poor Sleep Quality 124 62

4.4 Correlation Analysis

The correlation between sleep quality and health outcomes in adolescents was tested applying Pearson correlation
analysis and the results are shown in Table 5. There was a strong negative correlation between sleep quality and
cognitive health (r=-0.54,p<0.01). This finding suggests that poor sleep quality was linked to poor cognitive
performance, such as decreased attention, recalls, information processing and academic functioning. There was
also a strong positive association between poor sleep quality and emotional health problems (r=0.49, p<0.01). This
discovery indicated that individuals who reported lower sleep quality were more likely to report higher levels of
anxiety, stress, emotional instability and mood disturbances.

Table 5. Correlation Between Sleep Quality and Health Outcomes

Variables Correlation (r) | Significance (p)
Sleep Quality vs Cognitive Health -0.54 <0.01
Sleep Quality vs Emotional Health 0.49 <0.01

4.5 Discussion

Earlier results showed that poor sleep quality and sleep duration are prevalent among adolescents, and may have
a strong relationship with cognition and emotional functioning. Almost half (48%) of respondents slept less than
seven hours a night and 62% slept poorly. The correlation analysis indicated that poor sleep quality was negatively
correlated cognitive performance (r = -0.54, p<0.01) which included attention, memory and academic
achievement. Moreover, there was a significant positive association among emotional disturbance (r=0.49,p< 0.01)
- which encompassed anxiety, stress and mood ambivalence — and poor sleep quality. The results indicated that
sleep is one of the most pivotal factor in adolescent development and important intermediate between lifestyle
factors and health outcomes. Academic stress, excessive use of screen time, and an irregular schedule can all cause
sleep problems. Thus, educating adolescents in healthy sleep routines at school, encouraging parental oversight
and good digital media habits can help enhance cognitive function, emotional balance, and adolescent well-being.

5. CONCLUSION

The aim of this study was to look at the link between sleep patterns, sleep quality, cognition and emotional
wellbeing in educational settings amongst adolescents. It was found that, poor sleep quality and sleep duration
was common among the adolescents, with 62% of the subjects reporting poor sleep quality and 48% reporting
sleep duration of less than seven hours. Results from a statistical analysis highlighted the significant association
between poor sleep quality and decreased cognitive functioning, including poorer attention, memory and
academic functioning, along with increased emotional distress, including anxiety, stress and mood instability.

They also show that lifestyle factors are important to healthy sleep habits, such as academic requirements,
excessive screen time, social media and irregular daily habits. All these disruptions have a detrimental impact on
cognitive and emotional well-being and emphasize the importance of sleep for adolescents. The research
underscores the importance of engaging in responsible digital technology use, involving parents, and implementing
school-based initiatives to raise awareness and promote healthy sleep patterns. These interventions may have a
positive impact on academic achievement, emotional regulation, and wellbeing. Further studies should investigate
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longitudinal and intervention-based study and consider using objective sleep monitoring technologies that can
offer greater insights into adolescent sleep health and its long-term developmental impacts.
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