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ABSTRACT

Sleep is one of the basic needs of survival. Sleep helps to reactivate our bodies; it also helps
to build and preserve memory and boost immunity. Our body feels relaxed because of sleep.
It also relieves our extreme tiredness. Sleep helps in growth and development in children
and adolescents. But nowadays sleeping disorders have become a great concern in our
society mostly in the youth. Sleeping disorders are happening for so many ways, like-
stress, anxiety, depression or an underlying health condition etc. In this paper we propose
a machine learning solution to detecting the effect of sleeping disorders on mental health
of young people. Adolescents commonly experience sleep difficulties, such as chronic
insomnia and delayed sleep phase disorders, which have been demonstrated to adversely
impact mental health symptoms such as anxiety, depression, and other psychiatric
comorbidities. Using a mixture of youths’ self-reports and clinical diagnoses, several
machine learning models were developed to detect patterns associating sleep problems
with mental health signs among the young population. The method allows for early
identification of at-risk patients and timely intervention. The results show that the
machine learning models have a high performance of predicting mental health effects due
to types of sleep disorder. In addition, the study emphasizes certain sleep parameters that
have the greatest impact on mental health of young people. For this problem, there are so
many solutions. The research in the sleeping disorder area is really huge. There are a lot
of machine learning algorithms which were proposed to detect sleeping disorders. Firstly,
we apply the dataset preprocessing in our dataset. In this paper we are using some
machine learning algorithm to detect the sleeping disorder problem in youth.
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Chapter 1

Introduction

People need sleep to live. We need sleep for memory, for learning, for mood balance and
almost everything else in moderation even our immune response. Sleep disorders are
being increasingly implicated as contributors to mental health problems in children and
adolescents. Poor sleep quality has not only a direct impact on the physical body, but also
influences mental health causing anxiety, depression and stress. The sooner we catch this
and do an intervention, the better off we will be. Interesting insights into sleep data
processing can be provided by machine learning algorithms, especially when considering
the complicated patterns for sleep data and their role in predicting the risk for mental
health disturbances related to sleep disorders. In this paper, we introduce millions of
Pinterest and Community Health Center posting data collected from young users to help
detect mental health problems of young individuals caused by sleeping disorders, raising
awareness for early diagnosis and resulting in timely and optimized treatments and
higher the overall health quality of younger population.

1.1 Introduction

Humans need sleep to survive. An adult needs 7 to 8 hours of sleep per day for a healthy
body and mind. Sleep helps us maintain memory, learning ability, emotion regulation,
and immunity. But due to busy lifestyles, dependence on technology, and stress, many
people are not getting enough deep sleep. As a result, they suffer from various types of
sleep problems. According to recent research, about 45% of the world's population suffers
from some form of sleep disorder. Bangladesh is an emerging country where the rate of
this problem is increasing day by day. Students, office workers, the elderly—almost all
classes of people are affected by this problem! If sleep problems are neglected for a long
time, it can have a serious impact on physical and mental health and destroy the quality
of life. This paper will attempt to analyze various types of sleep problems, their symptoms,
causes, remedies, and prevention methods. In addition, the importance of awareness and
lifestyle changes to improve sleep quality will be highlighted.

1.2 Motivation

The issue of global mental health issues in young people is a growing concern and studies
show that sleep disorders go hand in hand with mental health. Bangladesh has limited
mental health resources; therefore, understanding the impacts of sleep disorder on the
mental well-being of individuals in the younger age bracket is essential. Insomnia or
disturbed sleep rhythm can exacerbate other issues such as anxiety, depression and stress
that are currently becoming prevalent among the youths.

As technology advances, machine learning is a potentially useful tool within the medical
field, particularly in investigations of mental health. Through machine learning models,
we can work through extensive sets of data and identify patterns that might not be evident
with a more conventional method. The approach can lead to earlier diagnoses, more
successful interventions, and better mental health outcomes in youth.

Given that a large population in Bangladesh faces mental health issues, and because it is
difficult to diagnose and treat mental illness, this research problem seeks to know how
machine learning may be applied to predict how sleeping disorders are connected to youth
mental health. By examining survey data collected among the youth, we will develop a
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powerful model that will be utilized in future research and potential interventions.

1.3 Objectives

The main goal of the research will be to come up with a machine learning model to identify
how the problem of sleeping disorders affects the mental health of young people. To do
this the research will initially explore the correlation between various forms of sleeping
disorders i.e. insomnia and disturbances in sleep patterns and how it leads to the mental
health indicators i.e. anxiety, depression, and stress among young people. The study will
then consider developing and testing different machine learning algorithms such as
Decision Tree Classifier, Random Forest Classifier, K-Nearest Neighbors Classifier, XG
Boost, and Logistic Regression to determine the effect of these sleeping disorders on
mental health. My study also seeks to determine the most important characteristics that
influence mental health outcomes, including the duration and quality of sleep and age
through analysis of survey results. To identify the most efficient model to predict mental
health outcomes, the different models will be evaluated based on the accuracy, precision,
recall, F1-score, and AUC-ROC metrics. Lastly, the research will offer some insight into
early intervention strategies and recommend potential policy changes to mitigate sleep-
related mental health problems in young people.

1.4 Methodology

In this study, the researchers employed machine learning to identify the influence of
sleeping disorders on mental health among the youths. This survey data was obtained by
receiving 999 survey answers that included questions related to sleep behavior and
mental health among youth ages. Questions covered the duration of sleep, sleep quality,
the frequency of sleep disturbances, and some mental health variables, like anxiety,
depression, and stress. Informed consent and the ethics of confidentiality were observed
during the process. The data was then preprocessed to be machine learning friendly. The
missing values were dealt with by means imputation and mode imputation respectively.
To prevent distortion of results, outliers were detected and eliminated. No normalization
or standardization was applied, so the data was left in its original scale, which may affect
the model performance, but does not alter the original data distribution. The most
important factors influencing mental health outcomes were identified through the
technique of feature selection, correlation analysis and mutual information. The models
have been used to work with key features such as the length of sleep, quality of sleep, and
age. Five machine learning models were trained to predict the effect of sleeping disorders
on the mental health: Decision Tree Classifier, Random Forest Classifier, K-Nearest
Neighbors Classifier (KNN), XG Boost, and Logistic Regression. The models were trained
on 70% of the data, and the remaining two-fifths of the data were used as testing 30% and
evaluation. The cross-validation methods were used so that to make the models robust
and to avoid overfitting.

The results of the performance of each model were evaluated based on some evaluation
measures such as accuracy, precision, recall, F1-score, and curve. These measures were
applied to compare the models and identify the most effective one to predict the effect of
sleeping disorders on mental health. Lastly, the importance of features analysis was
conducted to determine the most important factors that could affect mental health
outcomes, which could be helpful in identifying what interventions can be made.

©Ddffodil International University 2



1.5 Project Outcome

This paper focuses on the alarming consequences of sleep disorders on the psyche of
teenagers. The results of this study clearly demonstrate the fact that, sleep-deprived
adolescents have a much higher risk of experiencing anxiety, depressive, and stressful
conditions. In particular, the negative impact on mood stability and cognitive issues is
increased by poor sleep, which is defined by the delay of the onset of sleep, numerous night
awakenings, and short sleep time. In turn, such problems lead to poor academic
performance and interpersonal relationship problems.

The significance of prevention and early intervention, which is also noted, is that
additional efforts must be made to resolve sleep disorders by implementing sleep hygiene
education, early disease diagnosis, and psychotherapy against sleep disorders. Good sleep
hygiene should be encouraged to minimize the adverse impact on mental health,
especially targeting youth and workers. By treating sleep-related problems early and
providing proper treatment, mental well-being can be greatly enhanced, resulting in
overall improved functioning.

1.6 Organization of the Report

The present research report encompasses six chapters, each of which addresses a
particular dimension of the study for input from clarity, coherence, and academic
depth.

Chapter 1: Introduction gives the background of the study. It states the background
of the study, motivation behind the study, aims or research objectives, methods
applied, expected deliverables, and the chapter described the way forward. The
chapter then sets the stage and direction toward further discussions in the paper.
Chapter 2: Background sets the research area in context. It shall give a literature
review of the past studies, similar application, and related work. Chapter 3: Research
Methodology encompasses the overall research design as a theoretical and technical
framework. Proposed methodology: system design, functional and non-functional
requirements, and visual models such as context diagram, data flow diagram, and Ul
design. Moreover, matters concerning data collection strategies, task allocation, and
project planning will be discussed. Chapter 4: Implementation and Results discusses
the actual implementation of the machine-learning models used in the study, with an
overview of the environment setup, model training, and testing, performance
evaluation, and comparison of algorithms. Discussion of results relative to the
objectives and their thorough interpretation. Chapter 5: Engineering Standards and
Design Challenges looks at the technical and ethical aspects of the project. It examines
compliance with software, hardware, and communication standards, as well as the
societal, environmental, and ethical impacts of the research. It also looks at
sustainability planning, project management strategies, and financial analysis, as
well as how the research resolves complex engineering issues. Chapter 6: Conclusion
describes the major finding of the study, recognizes the limitations, and provides
pointers toward future research directions. Each chapter builds upon the previous to
create a coherent and structured narrative that guides the reader from the
identification of the problem to real insights and practical solutions.

©Ddffodil International University 3



Chapter 2

Background

The study will use machine learning to study the effect of sleep disorders on youth mental
health with the goals of creating predictive algorithms that can support early
identification and intervention approaches to wellness. Sleep disturbances are very
common in the young population and strongly associated with onset and worsening of
mental health problems including depression, anxiety, and bipolar disorder. Disrupted
sleep, including insomnia and delayed sleep phase, frequently accompanies mood
disorders among children and adolescents, frequently exacerbating symptoms and
diminishing response to treatment. Early detection and treatment of sleep problems are
important because they can have a major impact on the mental health of young people.

2.1 Introduction

Understanding the relationship between sleep and mental health has become extremely
important in modern research. Sleep plays an important role in brain function, emotion
regulation, and maintaining mental stability. Sleep deprivation and irregular sleep
patterns in young people are often associated with anxiety, stress, and depression. This
study provides a background for analyzing these relationships through technology-
assisted machine learning.

2.2 Literature Review

Primary care providers are faced with a variety of sleep complaints including daytime
sleepiness and initiation and maintenance of sleep. The prompts are proven pathways
(cognitive behavioral therapy, medications, positive air pressure therapies). For these
reasons, she says that perhaps the main take-home message from the present study “is
that we need better tools to identify and treat children.” The next steps will include
performing new technology applications, as well as efficacy in the treatment with longer,
future courses [1].

The predominant subgroup of clinical content is covered in this narrative review in
relation to the different sleep disorders frequent in the older adult population and its
classification, methods for diagnosis and management. Within that framework, the review
emphasizes non-pharmacologic treatment and outlines the current clinical guidelines for
the approach of sleep problems in this population. It also requires more pharmacologic
studies, development of stronger screening tools and personalized care within advances
in technology. The review notes that a substantial expansion of this area will be required
to optimize sleep health in the older population. [2]

The purpose of the current study was to construct predictive models that can effectively
categorize individuals at risk for sleep disorders using simple, easily-obtainable
information collected with completion of a behavioral questionnaire containing
demographic, bedtime habit, and lifestyle information. This nonbattery operated
handheld device showed promise for early screening in clinic and mobile health
environments. It is intended in future work to embed an increasing 'population reach' and
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to refine the model by feedback [3].

In this paper, the authors present a machine learning model-based approach to
discriminatively detect chronic insomnia using multi-night actigraphy data obtained from
wearable devices. The model can accurately detect additional sleep features like night-
awakenings, and sleep efficiency and serves as a non-invasive pre-screening apparatus.
This work is part of future validation of our technique and further extension of other
physiological information as stated above [4].

The article examines the effects of sleepiness, duration and variability on adolescents'
psychological well-being. Findings indicate that heightened sleepiness is related to
anxiety, depression, and ill health but not sleep quantity or variability. The observational
nature of the cross-sectional design and self-reports may bias the study. [5].

In this context, we developed a machine-learning tool to predict the at-home
ApnoeaHypopnea Index (AHI) from oximetry and airflow signals for OSA screening. We
developed a two-channel SVM model and it was assessed for validity and reliability and
gave the ICC value close to 0.93 indicating a promising performance (AUC = 0.985,
accuracy = 94%), and competitive with the traditional invasive diagnostic strategy. In the
future, the team hopes to rigorously demonstrate the value of their approach and
incorporate additional biological data [6].

Sleep in the home may be linked with daytime anxiety and other problematic daytime
behaviours for people with ASD, given that at the individual level such problems vary in
ways that do not vary among broader clinical dimensions (Jeste et al., 2019). In this study,
the elastic net regression has been applied to the career report and actigraphy data with
an emphasis on the importance of sleep variability. This work also suggests an agenda for
future work on the causal pathways and the development of intervention [7].

Exploring the possibilities of machine learning in deciphering medical health problems
among higher educational students: an incremental approach nested with biomedical,
psychological and environmental features in a multidisciplinary dimension. In other
articles, we find descriptions of various ML models and the necessity for shared datasets
as well as several papers calling for the introduction of ML tools in the educational support
ecosystem for early prevention [8].

In the following paragraphs we discuss possible incorporation of mHealth and ML
approaches that have been emerged during the COVID-19 pandemic to offer tailored care
for asthmatics. These tools illustrate knowledge can be used to form a systematic and
efficient way of monitoring and averting exacerbations. The authors describe
opportunities for QoL improvement by many ML-driven applications and the need for
standardized approaches across platforms (20). It also implies that before it can even be
regarded as a field usable tool, these need to prove their worth in various clinical
environments [9].

In this paper, a non-invasive approach to detecting a sleep disorder is proposed through
the analysis of ECG signals with 86.27% accuracy, using an ensembled model of bagged
trees and led to a conclusion that the DTB-SVM is an easier and non-invasive alternative
for focusing on spectral features and sleep stage detection rather than polysomnography.

©Ddffodil International University 5



A solution like this would offer a potential method for sleep fitness tracking based on high
explanatory pith, and is thus applicable to the clinical application [10].

Methods This was a retrospective study that developed a machine learning model of OSA
severity with potential clinical features such as age, body mass index (BMI), and Epworth
Sleepiness Scale (ESS) score. The models had acceptable prediction accuracy, and these
models can be used as a non-invasive tool to predict OSA and its severity. Our results
corroborate the utility of these models in the clinical setting to enhance the treatment
planning and to offer health professionals resources to optimise the targeting of affected
individuals [11].

Results The association between sleep deprivation and depression was studied in 4,175
adolescents. Findings indicate that baseline sleep deprivation predicts depressive
symptoms and major depression, particularly weeknight sleep deprivation. Limitations
are self-reports and the lack of objective measurement [12].

The study by Short et al. (2013) analysed the association between sleep timing, sleeping
hours, and sleep quality with mood, alertness and school performance in adolescents.
Circadian chronotype had the greatest influence and both poor sleep quality and academic
performance were related to depression [13].

The authors introduced a machine learning model for sleep stage classification based on
mandibular movement signals, which took into account the peculiarities of the OSA
patients. Model accuracy was compared to polysomnography, which was found to agree
within diagnostic accuracy. The encouraging results of the RSDNN approach indicate it
as an alternative non-interventional tool for sleep stage classification and may offer a
potential for cost-effective supervised home monitoring in clinical environment [14].

The objective of this study was to develop machine learning (including the random forest
classifier) predictive models in the form of an effective screening tool for moderate-to-
severe OSA using the simple and practical anthropometric indices such as body mass
index (BMI) and neck circumference. We tested our machine-learning based model (up to
84.74% accuracy). Such findings seem to point out that this model could represent a
relatively low-cost and non-invasive approach for the identification of OSA high-risk
patients without necessarily referring them to polysomnography. It could be used as a
potential screening test for high-risk patients with severe OSA for early diagnosis and
therapy [15].

Therefore, in the current study, we presented a new approach for clustering 2277
obstructive sleep apnea (OSA) patients using a hybrid framework of unsupervised and
supervised machine learning models to identify six phenotypic profiles based on the
multidimensional dimension polysomnography (PSG). Phenotypes that could be identified
using this novel approach were better associated with disease risk compared with the
application of apnea-hypopnoea index (AHI) alone. This new score will then offer a more
granulated tool for OSA stage than available now and permit a better stratification of
patient risk and treatment planning [ 16]

©Ddffodil International University 6



This article shows the increasing relevance of arti cial intelligence (AI) in the eld of the
management of obstructive sleep apnea (OSA). The issue is how Al can enhance clinical
care, by predicting how various therapies will work, evaluating therapy effectiveness and
providing guidance to refine therapy plans — delivered for each patient as an individual.
Reported by authors who analyzed 30 different studies, it was concluded that “Al
techniques can significantly improve patient adherence to their treatment and are
generally beneficial to patient outcomes. (2018)] This would be possible by allowing the
development of more bespoke, and ideally more effective therapies, targeting each OSA
patient's unique characteristics.[17]

In the study of Karjalainen et al. In (2020), a deep learning model that was trained on the
PPG dataset of the PPG dataset to categorize sleep stage in patients suspected for OSA.
Traditional PPG and PPG-PSG staging agreement indicates that PPG is indeed a
promising non-invasive automatic sleep analysis tool based on CNN architecture. Model
tuning and hardware integration for wearable INR monitoring would be the steps to follow
[18].

On a similar stream, Liang and Chapa-Martell (2021) recently developed a two-stage
machine learning model to provide accurate sleep stage estimation from consumer-grade
wearable, i.e. Fitbit tracker. Additional scrutiny uncovered 23.9% worsening (.e., 73.1%
accuracy bias) of Fitbit in the proposed scheme than those of processing SVM and XG
Boost algorithms in terms of true classification of BMI categories. This modality improves
the accuracy of sleep devices [19]
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Table 2.1: Summary of Literature Reviewed.

Author(s) | Year Title Methodology Key Findings
Ecler 2022 | Common Sleep This article Sleep disturbances
Ercole Disorders Affecting discusses sleep among elderly
Jaquall] Older Adults disorders in older | individuals have

patients adverse effects on
including what | quality of life and
clinicians should health outcomes.
look for and how
to diagnose,
treat, and
manage them.”
Seokmin Ha | 2023 | Predicting the Risk “This research The SLEEPS model
(2] of Sleep Disorders implemented and | was highly
Using a Machine evaluated a predictive, the area
Learning computer-based | under the receiver
questionnaire operating
based on characteristic curve
demographic and (AUROC) exceeded
behavioural 0.897 for all three
information to sleep disorders.
screen for sleep
disorders.
S. 2021 | Multi-night To process identified individuals
Kusmakar actigraphic detection | actigraphy data | with chronic
(3] of chronic insomnia recorded during | insomnia with 80%
several nights to | accuracy and
define and sensitivity.
categorize
nocturnal
awakenings
Melisa 2009 | Relationships Among | For sleep Despite looking at
Moore, PhD Sleepiness, Sleep duration , sleep duration and
(4] Time, and variability and | variability, rather
Psychological self-report than sleepiness,
Functioning questionnaires sleepiness was
analysis significantly
associated with
anxiety, depression,
and worse self-
reported health.”
Daniel 2020 | Test for adult sleep Examined 38 finally achieved 0.93
Alvarez[5] apnoea screening at | time-, and 4-class accuracy

home using oximetry

and airflow

frequency-, non-
linear
characteristics
of oximetry

increased to 81.3%
which is higher than
single channels.
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Abigail 2020 | Relationship Sleep mean and | Sleep disturbances
Bangerter Between Sleep and variability from | common (~70%);
(6] Behavior in Autism actigraphy vs. variations in sleep
Spectrum caregiver efficiency and
awakenings predict
anxiety
Nor Safika 2020 | Prediction of Mental | Review :Mental | Identified social
Mohd Health Problems health issues support, finance
Shafiee[7] among Higher difficulty, and
Education Student learning environment
as the primary
Mental aspects”.
Tsang KCH | 2022 | Asthma Literature Asthma attack
(8] Management with review of prediction
mHealth PubMed articles
on mental
health
Edita 2020 | Sleep Disorders sleep stages are | Classifying multiples
Rosana Classification Using | identified, sleep | sleep disorder very
Widasari [9] Ensemble of Bagged | disorders are reliably
Tree Based classified using
ensemble
bagged trees
Antonino 2023 | Identification of Retrospective Accuracy of SVM was
Maniaci Obstructive Sleep study with 498 | 86%, and it showed a
[10] Apnea patients clinical | sensitivity of 93% and
scores specificity of 80%;
Robert E. 2014 | Association between | Community Baseline decreased
Roberts, Sleep Deprivation two-wave study; | sleep time predicted
PhD [11] and Depression 4175 major depression
among Adolescents adolescents at
baseline
Michelle A. | 2013 | Impact of sleep on interrelated Evening chronotype
[12] adolescent depressed | sleep effects and poor sleep
mood, academic were tested quality, not sleep
performance. using path duration, predicted.
analysis
Nhat-Nam | 2021 | Sleep Staging in Developed and Proven feasibility of
Le-Dong Patients with Sleep trained ML accurate sleep
[13] Apnea sleep-staging staging.
algorithm with
PSG and
patients.”
Cheng-Yu 2022 | Screening for PSG and “Random forest best:
Tsail14] Obstructive Sleep anthropometric | predicting moderate—
Apnea Risk data of 3503 severe OSA with
patients divided | 84.74%
Eun-Yeol 2021 | phenotyping complex | Constructinga | Framework
Ma [15] diseases with its novel facilitated a reliable
application to multimetric OSA phenotyping
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obstructive sleep

phenotype of

and comorbidity risk

apnea obstructive predicting
sleep apnoea
Henri 2020 | sleep staging from Analyze photoplethysmogram
Korkalaine photoplethysmogram | nocturnal for sleep/awake
n [16] for patients with breathing detection, sleep stage
suspected sleep signals and and apnea-hypopnea
apnea generate estimation
hypnograms of
sleep,
Zilu Liang 2021 | A Multi-Level A two-level The level-wise
[17] Classification model was classification model
Approach for Sleep reported to obtained moderate
Stage Prediction accurately agreement and better

estimate sleep
stages

sleep stage accuracy
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2.2.1 Similar Applications

Machine learning has been used in recent health information technology to determine
sleep-based predictions.

Zhang et al. predicted insomnia using decision trees by analyzing smartphone usage
patterns and sleep routines.

Another study used neural networks to detect mood changes by analyzing sleep
tracker data.

Random Forest and XG Boost have been frequently used in mental health prediction
due to their reliability and interpretability.

However, these studies have mostly been applied to adults, with little research on
young people.

2.3 Gap Analysis

This chapter lays the foundation for the research through a review of existing literature
and identifies the shortcomings of previous research. It appears that sleep plays an
important role in the mental health of young people, but the application of machine
learning models to analyze this relationship is very limited. The next chapter will present
in detail the process and test setup for applying the Decision Tree Classifier, Random
Forest Classifier, K-Nearest Neighbors Classifier (KNN), XG Boost, and Logistic
Regression. models to the collected dataset.

Table 2.2 : Short Gap Analysis of Existing Impact of Sleeping Disorder System

Features Existing Solution Proposed system
Data Analysis and No Yes
Processing
Mental Health No Yes
Prediction with Sleep
Data
Identification of Sleep No Yes
Patterns
Personalized No Yes
Recommendations for
Treatment
Early Detection of No Yes
Sleep Disorders
Integration with Yes Yes
Wearable Devices
Real-Time No Yes
Stress and Anxiety No Yes
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Visualizing Mental No Yes
Health Trends

User-Friendly No Yes
Interface

2.4 Summary

This chapter provides the background of the research by reviewing the literature available
and defining the weaknesses of the prior research. It turns out that sleep has a significant
implication on the mental health of youth, yet the use of machine learning models to
estimate this correlation is limited. Chapter two will outline and show the procedure and
test configuration of applying the Decision Tree Classifier, Random Forest Classifier, K-
Nearest Neighbors Classifier (KNN), XG Boost, and Logistic Regression models to the
gathered dataset.
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Chapter 3
Research Methodology

This study takes a machine learning approach to understanding the impact of sleep
disorders on the mental health of youth. Multiple domains of sleep parameters, including
sleeping hours, quality of sleep, frequency of sleep disturbances, along with mental health
indicators, including stress, anxiety and depression, will be measured with questionnaires
and standardized instruments. The data will next be preprocessed by cleaning,
normalizing, and transforming it into an analyzable form. Classification models like
Decision Tree, Random Forest, KNN, XG boost and Logistic Regression will be trained
and evaluated to predict effect of sleep disorder on mental health. We will compare
effectiveness of these model variants using accuracy, precision, recall, and F1-score
measures. Insights emerging from these findings are anticipated to highlight critical
cross-cutting factors that connect sleep problems and mental health problems in youth
which can be utilized in the context of prevention and future intervention.

3.1 .1 Overview

The approach employed in this paper followed the methodology of a quantitative study
that entailed supervised machine learning in order to examine the relationship between
sleeping disorders and mental health in the young population. The adequately
constructed questionnaire was administered to 999 young people, and it was able to
provide data on such crucial aspects as sleep time, lifestyle preferences, and mood. The
questionnaire was structured in such a way that it describes the relationship between
sleep behavior and signs of mental health, including depression and sadness.

The study utilized several machine learning models to determine the patterns in mental
health pertaining to sleep behavior, including Decision Tree Classifier, Random Forest
Classifier, K-Nearest Neighbors Classifier (KNN), XG Boost, and Logistic Regression.
These models were trained to identify depression and sadness patterns, according to the
information gathered in the survey. Using these models, the study aimed to reveal how
sleeping disorders have a major influence on the psychological well-being of the young
people, and what can be done about it.

3.1.2 Proposed Methodology

There are several ways of collecting dataset including online or offline. We got our dataset
by creating a google form which had 25 questions for our paper. We shared the Google
form link with the youth to submit their answers using their mail. The submission data
of the youth was stored in the spreadsheet. There are some limitations we found out, some
youths are not responding to all the questions. Also, after removing the invalid or null
response we removed that response and now our dataset is ready for training the model.
After solving this problem, then our dataset is ready for the preprocessing and model
training. We used “Google Colab” websites to process the dataset to feed into the model.
The end results will be a discovery process of links between sleep disorders and mental
health during youth.
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Table 3.1: Survey Question collection

Questions

Options

Age Group (SN ICI P (NIHN FEA):

15-18 years (5&-Sb Q)
19-22 years (5&-2 IRF)
23-26 years (9-2Y JRS)
27-29 years (4-2 IRH)

Gender (QNTF o757 fRI6N F5w):

Male (%)
Female (IRe)
Other (S[~31))

Occupation (AN FONTV CH*N):

Student (fﬁ‘ﬂi@)
Employed (SIBEAGIM
Self-employed FNG)
Unemployed ((IJF1R)

Sleep Patterns & Habits (S NIF YCNL 9 & S OI¥)
On average, how many hours do you sleep per night? (570G 2 TS WA F© 6T
TAN?)

Less than 4 hours (8 96K
)

4-6 hours (8-& T

6-8 hours (-t TGI)

More than 8 hours (b T6TF
Q)

Do you experience difficulty falling asleep? (SN I TAITS ST =T?)

Yes, frequently (T, 2TH2)
Sometimes (NTCV WC)
Rarely (FAI5R)

No, never (NI, FYLC AN

Do you wake up multiple times during the night? (S fJ TS T I (G STI?)

Yes, every night (1, AfS
Occasionally (NI NITA)
Rarely (FRIBS)

No, I sleep continuously

(K1, SN [RRR]OIT TA2)

Do you feel refreshed after waking up? ((GC9T 831 A [ WA AT0G AJ0I FLAT?)

Yes, always (TRTT, SIN)
Sometimes (WA NICA)
Rarely (FRIHY)

No, never (S, YN )

Do you often feel anxious or stressed due to lack of sleep? (AN IS R ERASIC) (€]
BLRSY A WARTE 519 Wygo 2H?)

Yes, very often (T, 2TT3)
Sometimes (WA NICA)
No, never (NI, FYNT )

10.

Do you use electronic devices (phone, laptop) before sleeping? (A F AT =TT
CIRTES 1 NN [IRE PA?)

Yes, always (¥, S35TNT)
Sometimes (WA NICA)
No, never (S, YN )

11.

Does lack of sleep affect your academic or work performance? (TN SOl [ERCIRDIE
ST A ISR ATHINHE AONTS FE?)

Yes, significantly (=,
A (@)

Sometimes (WA NICA)
No, not at all (<, JFAN2
Rl

12.

Do you experience nightmares or disturbing dreams? (S?NIF {F 737 I O FY
3I?)

Yes, frequently (7, 2TT2)
Sometimes (T W)
No, never (NI, FYT )

13.

"Do you have breathing difficulty while sleeping?" ( JTNS N ¥THFE = [ 1?)

Yes
No

14.

"Do you sleep a lot during the day?" (S 5 TR (@@ @ TI=?)

Yes
No

15.

How does it feel when you don’t get enough sleep? (orefigs R R BI SR
(N o] IJ?)

Feel tired (TS «ICN)

Feel dizzy or lightheaded (1T
[ERIENEC )

Feel low or moody (I 41T
ATTH)

16.

What is your primary way of managing sleep issues? (AN 325 OITT YOI STl
STTNETN?)

Meditation/Yoga
(CURGTBF/ 151 T

Taking sleep medication (TN
8 (N&TM

Listening to music (A5
(i)

No strategy (PRI TIF (FR)

17.

How often do you go to bed and wake up at the same time every day? (N 53
ARSI F2 STACT TAAT & 8IF SIS WR?)

Always (STITNY)
Sometimes (VT WICA)
Never (FYCAT )

18.

Have you noticed increased feelings of sadness or depression due to poor sleep?

(SR B I LA AT NH A= A RO ([FGLRY)

Yes, significantly (=T,

)
Sometimes (T W)
No, not at all (T, N2
)]
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19. Have you ever felt paralyzed (unable to move) right after waking up or before falling Yes, frequently ('iﬁl, 2ATTR)
asleep? (AT F FLUCRT TN (ATH SITR SN 1 YN WS #AF ARG (W6 | Sometimes (VT W)
A FERA?) Rarely (FWIHS)
No, never (1, FYCAT AN
20. Do you experience excessive daytime sleepiness or feel drowsy even after a full night’s Yes, every day (EST,
sleep? (VTR 3 LT TS LA NS TN (I LA YA A1CN?) A5
Sometimes (T WICA)
Rarely (FRIOY)
No, never (NI, YT )
21. Do you experience mood swings due to lack of sleep? (SHNIF [F NI WOII Yes, frequently (T, 21T
(TOTTGR RIS =?) Sometimes (T NIC)
Rarely (FRIBY)
No, never (NI, YT )
22. "Do you use sleeping pill regularly?( A F FLNT $JY NIN© 7N Fa~?) Yes
No
23. "You had something important to do, but you went to bed late and woke up late, so you | Yes, I feel very guilty (=01, =t
couldn’t do it. Do you feel guilty because of that?" (SN (FICNT FIG B FA R, | 3R AT FF)
g W AT (MRt AR G2 STFI (Mo BSRA, Tl (572 FIGf6 pare | Lfeelalittle bad, but I gef%g;er
AT G2 P 5 AT TSP W18 O FI?) %@)WW o S
No, I don't think about that(<,
S (761 ey il
Sometimes I feel bad, but I try
to do better next time (VT
TICRA YT sy, [ A& I
3% T o7 FR)
24, "Do you follow a proper daily food routine? "( SI{f~ < ST AN LRI AN Yes
FON ST FLI?) No
Sometimes
25. "Do you live with your parents?" ("SI~ fF SIHNK QA NF AL ACFA?) Yes
No

24. "Do you follow a proper daily food routine v

25. "Do you live with your parents?" ("Wﬂf v

Email Address

Sometimes
No

Yes

Yes

No

No
No
Yes
No

No

Fig 3.1: Survey dataset with E-mail
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Fig 3.2 : Propose Method Diagram

©Ddffodil International University 16



3.1.3 Functional and Nonfunctional Requirements

Functional requirements:
Data Collection: Collect sleep and mental health information from surveys questions.
Data Processing: Clean, and convert data in to useable format for machine learning.

Model Training and predictions: The system should deploy all possible machine learning
models are Decision Tree Classifier, K-Nearest Neighbors Classifier, XG Boost Classifier
and Logistic Regression.

User Interface: Provide an intuitive user interface for using the system by users and
health professionals.

Non-functional requirements:

Usability: Flexible, user-friendly dashboard for youth and professional access from any
device.

Performance: Fast processing and effective model predictions.

Scalability: It should be able to scale with the data increasing and not make the system
slow.

Reliability: Ensure high prediction accuracy and keep testing.

Data Privacy: Keep data storage and transfer safe in accordance to privacy laws.
Maintainability: Easy to update and maintain with low down time.

3.2 Detailed Methodology and Design

The research is systematic, beginning with the data collection process that includes a
structured questionnaire among 999 youths, emphasizing sleep quality, lifestyle, and
mental health measures. Preprocessing operations such as missing value treatment,
encoding and feature selection were carried out on the data.

Python was used in training and evaluation of machine learning models such as Decision
Tree Classifier, Random Forest Classifier, K-Nearest Neighbors (KNN), XGBoost and
Logistic Regression. These models were evaluated on 70% of the data and the remaining
30% was utilized as test data. The measures of model performance were accuracy,
precision, recall, F1-score, and curve.

In the predictive model, the system design also considers the academic and the socio-
cultural in order to ensure the output is correct, clear and realistic.

3.3 Project Plan

Table 3.2: The timeline shows the phases and tasks for the project plan:

Phase/ Task Description
Data Collection Survey Distribution, data collect, initial
cleaning
Data Preprocessing Handling missing value, normalization,
feature selection
Model Training Training ML models(Decision Tree
Classifier, Random Forest Classifier, K-
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Nearest Neighbors (KNN), XGBoost and
Logistic Regression. )

Test & Evalution

Model validation, cross-validation,
performance metrics

Result Analysis Comparative study with previous works,
interpretation
Demo Application Prototype demo preparation for prediction

system

Report Writing & Submission

Documentation, formatting, and final
submission

Documentation

Final Testing

Evaluation

Training & Fine Tuning

Task

Model Development
Data Collection & preparation
Planning %

Title Selection (

Gantt Chart for Project Timeline

“©
v
Ol

2 N “ “
SV v SV oV
\’\/ v v
N V\Q 2

Fig 3.3 : Project Timeline Gantt Chart

3.4 Task Allocation

Effective task allocation is vital for the smooth execution of the Impact of sleeping disorder
project. The team is organized into distinct roles based on individual expertise to ensure
a seamless workflow and collaboration throughout the project.

Table 3.3: Task Allocation

Task Shah. Md. Mafidur Hasan Sazal Das

Dataset Collection and v v
Preprocess

Model Development X V4
Model Fine Tuning X v
Human Evaluation v X
Literature Review v X
Documentation & v v
Reporting

3.5 Summary

This chapter outlines how several methodologies are employed to explore how sleep
disturbances contribute to youth mental health, as well as the objectives of each measure
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to determine construct validity. In the dataset we analyzed 999 students and employed
several machine learning methods to identify the trends and possibly predict mental
health risks based on the sleep disorder data. The procedure will ensure an evidence-
based quantitative study of the effects of sleep disorders on the state of mental health,
yielding specific recommendations of interventions. The strategy is still scholarly, but
gives valuable real-world knowledge.
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Chapter 4

Implementation and Results

In this chapter we describe the application of machine learning methods to analyze data
related to sleeping disorders and their influence on the mental health of youth. The
dataset processed was further processed for preprocessing, dealing with missing values,
transforming categorical data of input features and provided to machine learning models
for training and testing. The models used in this study are Decision Tree Classifier,
Random Forest Classifier, K-Nearest Neighbors (KNN) Classifier, XG Boost Classifier
and Logistic Regression. All the models were trained diligently by tunning the parameters
right for getting the best of them. Results obtained during the training and testing are
reported in details including the classification accuracy and other performance measures
for each approach. Measures of predictive performance, including accuracy, precision,
recall, and F1-score, were employed to compare the performance of models for predicting
the association between sleep disorders and mental disorders. The findings of the
simulations and test results are the main focus of the chapter, showing how well models
can capture patterns across time and provide estimates of parameters in the models. The
appropriate model for the research question is elucidated through the comparative
analysis of the models, and discussions for the implications of sleep problems on youth
mental health are presented. This chapter is used to introduce not just the technical
aspect but equally explains the results back to objectives, so as to give an insight of how
good are machine learning approaches in solving the issue.

4.1 Environment Setup

The study will be carried out in a cloud-system on Google Colab as the coding software,
Python being the programming language. Such an arrangement enables a high-
performance implementation and a straightforward combination of different machine
learning models. Some of the main Python packages that will be used in the environment
include Scikit-learn to run machine learning algorithms, Pandas to process and
manipulate data, and Matplotlib to visualize data. Google Colab is an easy way to run the
models because its interface will have provided dependencies, meaning that there is no need
to install them locally, and that the models will run without problems.

4.2 Testing and Evaluation

The dataset must be splitted into folders to get the training and testing. For splitting our
dataset, we splitted the dataset into two folders training and testing with percentages of
70% and 30% respectively. After splitting the dataset our dataset is now ready for model
training. For model training we use the question no. 9: “Do you often feel anxious or
stressed due to lack of sleep?”’, as our target value. We select all the columns as the
features from the dataframe except that specific column 9 for our training dataset. Then
we choose 5 Machine Learning (ML) models to train and test our dataset. These are -
Decision Tree Classifier, Random Forest Classifier, K-Nearest Neighbors (KNN), XG
Boost and Logistic Regression.
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4.3 Results and Discussion

Below is a comparison of the five machine learning models tested on the sleeping
disorder dataset:

Table 4.1: Model results

Model Accuracy | Precision | Recall | F1-Score
Decision Tree 0.79 0.76 0.79 0.74
Random Forest 0.80 0.77 0.80 0.76
K-nearest Neighbors 0.77 0.74 0.77 0.73
XG Boost 0.80 0.77 0.80 0.77
Logistic Regression 0.78 0.76 0.78 0.76

Table 4.2: Accuracy for Classification

Model Architecture Accuracy (%)
Decision Tree 0.79
Random Forest 0.80
K-nearest Neighbors 0.77
XG Boost 0.80
Logistic Regression 0.78

Random Forest Classifier Model and XG Boost Classifier both provides us the best
accuracy with (accuracy-80%). The lowest accuracy we got in the Decision Tree Classifier
model is 79%. After applying the hyper tuning for these 2 models, accuracy is enhanced
for random forest classifier (Accuracy-81.1%) and XG Boost classifier (80.3% ). Here the
K-nearest Neighbors model provides us the lowest accuracy with (accuracy -77%).

Overfitting handling for Decision Tree Classifier: The overfitting is avoided using the
Decision Tree Classifier through pruning and hyperparameter tuning. Introducing
parameters such as max depth=10 restricts how much the tree can grow — the tree is no
longer allowed to memorize the training data exactly, so the model becomes simpler. The
min samples leaf=5 will guarantee that leaf nodes at least contain 5 samples, avoiding
fitting to noise in very small datasets. We also employ min impurity decrease=0.01 and
ccp alpha=0.01, which allow the model to prune branches that do not increase purity or
that have little impact on cost complexity, restricting overfitting. These combined
constraints give rise to a less overfitting model, seen from the levels train and test
accuracy scores. This is how to bring in a prior, this is a pre-pruning technique, we stop
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training early by complexity budget, we reduce variance, we enhance robustness on
unseen data.

Confusion Matrix - Decision Tree Learning Curve: Decision Tree
104 — o ° P P °
200
~ - 14 31 1
0.9
150 >
— E —&— Training score
So- 7 219 1 3 0.8 Validation score
Q -100 £
0.7
- 50
- 0 24 3
T T T T T T T T
0 100 200 300 400 500 600 700 800
2I ;I) i Training examples
Predicted

Fig 4.1 : Confusion matrix and learning curve for Decision Tree.

Overfitting handling for Random Forest Classifier: The Random Forest Classifier
prevents overfitting through the use of multiple individual decision trees based on random
samples of data and random sample of features, which add randomness to the model,
decreasing model variance. It employs regularization such as max depth (maximum depth
of the tree), min samples split (minimum samples required at a node to be considered to
be split) and min samples leaf (minimum samples required in a new node). Also, cost-
complexity pruning (ccp alpha) prunes trees and weeds out branches that don't benefit
enough. These techniques together help model from getting too complex and memorizing
noise in the training data resulting in better generalization to unseen data. This method
can well balance accuracy and avoid over-fitting in the classification problems.

Confusion Matrix - Random Forest Classifier Learning Curve for Random Forest Classifier
200 o0 | e— - ° - * "
o~ 22 24 0 0.95
150 =,
_ g 0.907 —8— Training accuracy
m 3
= B Validation accurac
g ) 9 217 1 100 5 oss ¥
0.80 -
0 26 1 [0
1 U-TS L T T T T T T T
\ \ \ -0 100 200 300 400 500 000 T00 800
2 0 1 Training Set Size
Predicted

Fig 4.2: Confusion matrix and learning curve for Random Forest
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Confusion Matrix - K-Nearest Neighbors . . .
g Learning Curve for K-Nearest Neighbors Classifier
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Fig 4.3: Confusion matrix and learning curve for K-Nearest Neighbors

Overfitting handling for XG Boost Classifier: Here the XG Boost code the overfitting of
gradient boosting is controlled using two methods: regularization and early stopping. Reg
alpha (L1) and reg lambda (L2) are regularization parameters that penalize complexity
In an attempt to minimize overfitting. Early stopping is used with early stopping
rounds=20, which aborts the training process if no progress is made during 20 consecutive
rounds on the validation set, avoiding overfitting. Parameters like subsample and
colsample bytree, on the other hand, deal with random behavior in the data; with
subsample corresponding to the fraction of training samples, and colsample by tree to the
fraction of the features that is used. We train the model quietly (verbose eval=False) and
use the accuracy and the classification report to evaluate the performance on the train
and test sets. This regularization, subsampling and early stopping approach effectively
reduces the possibility of overfitting.

Confusion Matrix for XGBoost Classifier
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Fig 4.4: Confusion matrix and learning curve for XG Boost
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Confusion Matrix for Logistic Regression Classifier

Learning Curve for Logistic Regression
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Fig 4.5: Confusion matrix and learning curve for Logistic Regression

Train and Test Accuracy for Different Models
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Fig 4.6: Train and Test accuracy for different models
4.4 Summary

This work focused on using a machine learning algorithm to mine the effect of sleeping
disorder for mental health among youth. The classification algorithms are accepted as
Decision Tree, Random Forest, KNN, XG Boost and Logistic Regression. Of which,
Random Forest and XG Boost achieved the best accuracy of 0.80, then came Decision Tree
at 0.79. Logistic Regression and K-Nearest Neighbors model also yielded lower (0.78, 0.77)
accuracies compared to the proposed slicing models. Our results show that ensemble
methods such as Random Forest and XG Boost slightly outperform the simpler models in
this case, but all of them obtain decent performance. Such results highlight the promise
of machine learning for detecting the impact of sleeping disorders on youth mental health.
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Chapter 5

Engineering Standards and
Design Challenges

The effect of sleep issues on the mental health of adolescents is the subject of our research,
which means that it is necessary to examine multiple engineering standards and design
issues. Meanwhile, the devices or sensors that are to be used as sleep monitors must be
produced within international standards. Design issues include developing technology or
devices that are convenient to operate, precise, and affordable by all the people. The
biggest challenge is to develop user-friendly applications or portals, in particular, those
that work with youth, and apply machine learning algorithms to identify the influence of
mental health by sensor data. Simultaneously, the minimization of costs and efficient
spread of the technology is the major engineering issue of this study.

5.1 Compliance with the Standards

In this research, machine learning model is created and deployed in relation to accepted
standards. The data was treated in an ethical manner, keeping all the participants
confidential and private. It used industry standards in data processing to select features,
which improved data quality and model accuracy. Though necessary preprocessing
procedures have been undertaken to ensure that data integrity is preserved. The analysis
was performed based on proven machine learning algorithms whose performance was
measured according to important metrics like accuracy, precision, and recall. During the
implementation and evaluation processes, we adhered to best practices, and ethical, legal,
and technical rules were observed.

5.1.1 Software Standards

Software standards on data privacy and security First, to maintain the privacy and
security of the data, it is necessary to follow internationally accepted standards, including
GDPR (General Data Protection Regulation), to make sure that the personal data of the
users are encrypted and stored safely. Second, to reduce the risk of data breaches, it is
required that the software should meet the standards established in OWASP (Open Web
Application Security Project). Third, the user interface design should comply with the
accessibility guidelines, like WCAG (Web Content Accessibility Guidelines) so that
various categories of users can use the software without any inconveniences and at the
same time, the software should be free of errors and malfunctions. Lastly, it is important
to implement proper validation and verification criteria so that the validity of algorithms,
as well as the consistency of findings, of a study on sleep disorders and mental health may
uphold the usefulness and the reliability of programs and devices. Lack of standards may
endanger the usefulness and reliability of software-based studies and tools.

5.1.2 Hardware Standards

e Processor (CPU): It needs a fast multi-core processor, e.g., Intel i7 or AMD Ryzen
7, to be able to use large datasets in a short period of time.
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e Graphics Processing Unit (GPU) : The training of machine learning models
requires a dedicated GPU, i.e., NVIDIA GTX/RTX series or Tesla/Quadro series.

e  Memory (RAM): A minimum of 16GB RAM is needed to work with big data.32GB
or larger RAM is recommended in larger or complicated models.

e Storage: In SSD (Solid State Drive) it will increase the speed of loading and
processing data. Should be at least 512GB SSD or better 1TB SSD.

e Data Storage & Backup: Besides saved information in the hard drive, one may
also save in the external HDD or cloud storage.

e Peripherals: The easy visualization or graphical display of the data requires the
high-resolution monitors. USB 3.0 ports are helpful to make quick data transfer.

e Cooling & Power Supply: Long model training takes a lot of time and needs to be
adequately cooled and with a powerful power supply unit.

e Network: Online data or cloud platform requires connection that is stable and
high-speed.

5.1.3 Communication Standards

The machine learning system as used in this research is trained and deployed to a cloud-
based system, i.e., in Google colab, which is not based on on-premise computer hardware.
High performance hardware, such as Graphics Processing Unit (GPU) and Tensor
Processing Unit, are potentially exposed to us through Google colab Cloud infrastructure
and can enable a substantial increase in model training. This makes the model suitable
to be optimally trained using large aggregate datasets and also due to the level of
scalability needed in case of performing machine learning tasks. It is based on industry
standard hardware, and thus it is significantly computationally powered, reliable and
efficient to test and validate machine learning models.

5.2 Impact on Society, Environment and Sustainability

5.2.1 Impact on Life

Sleep disorders have a strong impact on the mental health and the general wellbeing of
youths as they interfere with most facets of their lives. Inadequate or low-quality sleep
may interfere with cognitive abilities 1.e., memory, attention and decision making, with
the effects of poor academic performance and increased productivity. Emotional
regulation is also impaired and this predisposes the adolescent to mood disorders such as
anxiety and depression that are common among adolescents. The youth that are deprived
of sleep tend to be irritable, lack motivation and have a hard time coping with stress,
which puts a strain on interpersonal relationships with peers and family. Moreover,
physical health problems, including poor immunity or obesity, may worsen mental health
issues when caused by chronic sleep problems. Socially, sleep disorders can lead to
withdrawal to extracurricular activities or social activities which promote isolation. These
disturbances may result in the experience of personal stunted growth, poor self-image,
and trigger a vicious circle of worsened mental and physical damage. It is important to
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treat sleep disorders in order to enhance the quality of life and resiliency among young
people.

5.2.2 Impact on Society & Environment

Sleep disorders in the youth not only impact on the health of the individual, but also
extensively impact both the society and the environment. Sleep deprivation or low quality
of sleep causes psychological problems like anxiety, depression, and emotional instability
that prevent socialization among the young people. This leads to poor friendships, family
ties and community bind that boosts social isolation. In the case of students, sleep
difficulties reduce cognitive functions such as attention, memory and problem-solving
capabilities, hence, causing poor performance in school. It reduces productivity in learning
institutions and in the long-term, it has negative impacts in the efficiency of the workforce
as well as economic development. Besides, such sleep problems may worsen the behavioral
problems in young people, including irritability and aggression, or violation of communal
norms, which can lead to conflicts or unrest in schools and neighborhoods. These acts
cause tension in social relations and other measures need to be put in place to ensure
safety and peace is maintained in communities. Environmentally, if sleep problems are
not addressed, there is a tendency to use electronic gadgets (e.g., smartphones, tablets, or
computers) at night, which increases the electricity usage, subsequently leading to more
carbon emissions and adverse effects on the environment. Moreover, sleep deprivation
frequently propels the youth into an unhealthy lifestyle like consuming fast food or
packaged foods, which enhances the plastic wastes and other pollutants to the
environment. It also has a big impact on the healthcare system. Treatment of sleep
disorder and other mental health conditions amplify the workload on the medical facilities
and medical experts and increase the cost of healthcare and burden the economy of the
society. To overcome these problems, social awareness should be increased, sleep
education programs should be implemented in schools, and the need to promote the
environmentally friendly lifestyles. Proactive efforts to curb sleep disorders can increase
stability and sustainability of the entire society and minimize undesirable effects on the
environment.

5.2.3 Ethical Aspects

There are enormous ethical implications of a study that aims to improve mental health,
particularly concerning the impact it can have on the society. This machine learning
method can be applied so as to define the correct limits between temperament disorders
and mental illness. It is necessary to add that however the model can not be considered
as diagnostic in its findings as it cannot firmly diagnose such disorders as schizophrenia.
The project shall explore raising awareness of the long-term mental health consequences
of the model that may guide more specific and individual interventions. The other ethical
consideration is that it is of critical importance to raise awareness of how insomnia and
other sleeping disorders can affect mental health. The research has the potential to benefit
the healthcare practitioners by making them aware of these concerns so that they can
possibly develop more individualized strategies to assist in the treatment of the
individuals. It is highly desirable that the effect of the model on individual care must be
well understood since it may result in professionals offering better care to their patients,
which in the long run may help to improve the entire society. With increased awareness
and understanding of these issues, health practitioners will implement more appropriate
intervention and improve mental health overall.
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5.2.4 Sustainability Plan

Long-term Vision: The machine learning model developed in the context of the provided
study is to be constantly improved and revised with time passing because with time some
new data is going to be found and it will guarantee the long-term efficiency of the machine
learning model. It is a universalized model which can be implemented in numerous
populations and health care environments. Through cloud computing platforms, e.g.
Google colab, local hardware usage has been reduced to the bare minimum, potentially
reducing energy consumption and promoting environmental friendliness. This will assist
the model become sustainable in the long run since it will be less harmful to the
environment.

Moreover, the findings of the present study might be utilized in the health promotion
program, that upholds the notion of mental health care on a sustainable basis. Indeed,
the model will be tracked and revised periodically as a routine practice in consultation
with policymakers, mental health professionals, and healthcare organizations. The
partnership will ensure that the model still gains momentum and is embraced in the long
run, and ultimately make a long-term impact of improving the sustainability of mental
health care.

5.3 Project Management and Financial Analysis

The project was handled on a well-structured schedule with clear milestones, keeping
the project on track and according to schedule. This was achieved by reducing software
expenses by using open-source software Google colab. The major spends were on data
collection, cloud resources, and researcher time. An elaborate budget was drawn up
initially and the project was done within the financial constraints. To scale and/or
improve the model using more data, infrastructure, and human resources ahead will be
necessary.
Table 5.1: Financial Research Budget

Component Estimated Cost (BDT)

Google Form Setup & Data Collection 0

Internet and Software Use 2,000
Research Tools (Colab) 0

Data Cleaning, Model Training 0

Model Retraining & Updates 2,000
Feedback Collection & Final Editing 2,000

Report Writing & Analysis 1,000

Printing and Binding 1,000

Total Budget 8,000 BDT

5.4 Complex Engineering Problem

The topic of this study is a socially and technologically actual issue: how the sleeping
disorders affect the mental health of young people according to the survey-based method.
Although the research does not imply any complicated engineering systems or
sophisticated machine learning algorithms, it still deals with a complex problem that
needs to be collected, analyzed, and interpreted with the help of structured data.

Multidimensional Nature: Sleep and mental health depend on numerous factors including
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lifestyle, school-related pressure, screen time and emotional health. The surveys in which
these are captured would need to be carefully designed and categorized.

Data Reliability: Survey replies can be subjective, unfinished or contradictory. One of the
challenges is to guarantee data quality and validity.

Youth-Centric Focus: This age group (youth) is specific to the study and requires the
sensitivity of question framing and ethical management of responses associated with
mental health.

Survey Design:

The development of a questionnaire in a structured form that is effective in the capture
of sleep habits and indicators of mental health.

Data Processing: Sifting and sorting of the data collected to create trends and correlations.

Statistical Analysis: The impact of sleep disorders on mental health could be interpreted
with the help of simple statistical techniques (e.g., frequency distribution, correlation
analysis). Complexity is justified.

Even though the study does not involve complex level of engineering tools, it can be
classified as a complex problem because of Interdisciplinary aspect of the topic with the
integration of both psychology and health science and data analysis. The necessity of
considering subjective information with great care to come up with meaningful
conclusions. The social significance of the problem with mental health being a rising
concern on the global scale.

5.4.1 Complex Problem Solving

This study addresses the complex problem of identifying the impact of sleep disorders on
the mental health of young people using machine learning. Below is a map of the different
aspects of the complex engineering problem,

Table 5.2 : Mapping with Complex Engineering Problem.

EP1: EP2: EP3: EP4: EP5: EP6: EPT:
Dept of Range of Depth of Familiari | Range of | Range of | Interde
Knowledge | conflicting Analysis ty of applicable | stake- pende
requirement Issues codes holder nce
S participa
tion
Knowing Trade off Statistical | Sleep Health Youth, Model
sleep between modeling disorder data healthca | and
patterns. data and recognitio | standards | re outcom
sample size. n provider | es
S,
research
ers

EP1:( Knowledge Department): This project requires expertise in machine learning, data
science, mental health, and sleep disorders. Collaboration across disciplines is essential
to solve the problem.
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EP2:( Range of conflicting requirements): Balancing model accuracy and interpretability,
using data from diverse populations, and ethical considerations in handling sensitive
health data are important conflicts.

EP3: (Depth of Analysis): Understanding the subtle relationships between sleep patterns
and mental health requires in-depth analysis of large datasets, which is possible through
complex statistical and algorithmic methods.

EP4: (Familiarity of Issues): Mental health and sleep disorders have been widely
researched, but using machine learning to identify mental health impacts in youth is a
new field.

EP5: (Range of applicable codes): It is essential to adhere to machine learning coding
standards, which ensure reproducibility and transparency.’

EP6:( Range of stakeholder participation): Stakeholders include healthcare professionals,
mental health experts, researchers, and policymakers, whose participation is essential to
verify the results and ensure applicability in real life.

EP7:( Interdependence): The effectiveness of the model depends on several

interdependent factors, including data quality, algorithm selection, healthcare systems,
and societal awareness of mental health issues.

Mapping with Knowledge Profile

This study addresses the Mapping with knowledge profile of identifying the impact of
sleep disorders on the mental health of young people using machine learning

Table 5.3: Mapping with knowledge Profile.

K1: K2: K3: K4: K5: Ke: KT7: Ks:
Natural Engine | Expert | Enginee | Engineer | Comprehe | Resear
Science | Mathema | er knowle |r ing n ch
S tics ing dge ing Practice sion Literat
Basic Design ure
Knowle
dge
underst | require machin | machin | model Implemen | Understan | Review
and the | mathema | e e design ting real- | ding the ing
biologic | tical learnin | learnin | and life impact of | previou
al modeling | g g system | solutions | research s
process | and algorith | algorit | architec | using researc
es statistical | ms and | hms ture machine h
related | analysis. | mental | and learning
to sleep health | mental technolog
and researc | health y
mental h researc
health. h
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K1- Natural Sciences: Knowledge necessary to understand the biological processes related
to sleep and mental health.

K2- Mathematics: Data analysis and model evaluation require mathematical modeling
and statistical analysis.

K3-Engineering Basic Knowledge: Basic engineering knowledge for machine learning
model development and data processing.

K4-Expert knowledge: Expert knowledge in the field of machine learning algorithms and
mental health research

K5 -Engineering Design: Engineering principles for model design and system
architecture, which must be scalable and efficient.

K6-Engineering Practice: Implementing real-life solutions using machine learning
technology and software tools.

K7-Comprehension: Understanding the impact of research on youth mental health and
public health systems.

K8-Research Literature: Reviewing previous research on sleep disorders, mental health,
and machine learning.

5.4.2 Engineering Activities

The chief tasks of this research were:

Data Preprocessing: This is the process of collecting and cleaning data and generalizing
the data to guarantee the quality and consistency of the data.

Model Development: The model Development involves the selection and training of the
right machine learning models depending on data and problem.

Feature Engineering: Relevant features are created and dimension reduced to increase
model performance and interpretability.

Model Evaluation: Model accuracy and robustness, and the cross-validation techniques to
test generalization should also be tested and verified.

Deployment: This machine learning model was deployed on a cloud platform, which is
easy to access and scale to use in the future.

Improvement: Ongoing additions to the model by incorporating new data and feedback,
to keep the model relevant and useful.

Mapping with Complex Engineering Activities

This study addresses the Mapping with complex Engineering Activities the impact of
sleep disorders on the mental health of young people using machine learning.
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Table 5.4: Mapping with Complex Engineering Activities.

EA1: Range of | EA2: Level of EA3: EA4: Impact on | EA5:
assets correlation Innovation society and the | Introduction
environment
required Collaboration use of machine | quickly .
resources are between learning in identifies cor‘nblnatlon‘m
computational | mental health | relation to mental health this context is
power, and sleep sleep disorders | problems in new gnd
datasets, and and youth young people requires
machine further
learning research.
frameworks

EA1- Range of assets: The required resources are computational power, datasets, and

machine learning frameworks, such as Google colab.

EA2- Level of correlation: Collaboration between data scientists, mental health
professionals, and researchers was essential.

EA3 -Innovation: The use of machine learning in relation to sleep disorders and youth
mental health is an innovative approach.

EA4-Impact on society and the environment: The research quickly identifies mental

health problems in young people, which can help improve public health

EA5- Introduction: Although the components (mental health, sleep disorders, machine
learning) are established, their combination in this context is new and requires further

research.

5.5 Summary

This chapter talks about the standards used in engineering and the difficulties in the
development of machine learning models. It highlights morality, cross-disciplinary
work, issues to do with quality of data and model correctness, real-world use and
ongoing enhancement. It also touches on resource limitation, feedback of the
stakeholders, and the necessity of powerful validation to make sure of credible results
in identifying the effects of sleep disorder to the mental well-being of the youths.
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Chapter 6

Conclusion

This work demonstrates the high potential of machine learning approaches for the
identification and quantification of the influence of sleep disorders on mental health in
youths. By using a number of classification models, the study shows that sleep data can
be used to predict mental well-being, allowing for intervention at the appropriate
time/place. It is critical that the impacts are detected as early as possible because it will
give health care professionals and careers the opportunity to manage a problem with
sleep-related mental health disorders before they develop further. The results highlight
the importance of integrating data-driven strategies in public health interventions
targeting youth well-being. Moreover, the machine learning-based methodology is not
only flexible to take on larger data size and more potential predictors but also payload the
potential to enhance prediction performance. On the whole, the research helps inform the
intricate relationship between sleep problems and mental health issues and provides a
hopeful resource for early interventions to promote good mental health catered to young
people.

6.1 Summary

In this study, we mainly show the reason for sleeping disorders and how the sleeping
disorder creates problems in our daily life. We mainly focused on the sleep patterns,
such as irregular sleep cycles, the increasing risk of anxiety, depression and stress in
young people. In this study, we find out some reasons for sleeping disorders, like- use
electronic devices (phone, laptop) before sleeping, don’t follow the proper food routine and
also don’t live with parents and mainly don’t follow the sleep patterns. Sleeping disorder
had a great impact on youth academic performance, anxiety, mood swings, sadness or
depression, regular activities etc. In the long term, the risk of chronic diseases like-
diabetes, obesity, and high blood pressure can be increased because of sleeping disorders.
Sleep disorders also have a great negative impact on social relationships. Without
enough sleep, people become irritable, restless, and easily emotional, making it difficult
to maintain healthy relationships with family, friends and colleagues. Our Studies have
shown that people who regularly sleep 7-8 hours or more are much healthier mentally
and physically than others. Therefore, to improve the quality of sleep, it is essential to
live a healthy lifestyle, limit the use of electronic devices, and follow a regular routine.
Sleep disorders not only harm mental health, but also severely impair brain function,
memory, and decision-making ability. Not getting enough sleep reduces young people's
attention span, increases the risk of accidents, and significantly reduces academic
performance. Therefore, collective efforts and awareness raising among families,
educational institutions, and society are essential to prevent sleep disorders. It is
necessary to create awareness about the importance of sleep and take concerned steps to
develop healthy sleep habits. For example, creating opportunities for rest at specific
times along with studying, practicing meditation and exercise to reduce stress and
engaging young people in healthy recreation. Controlling technology use and ensuring
adequate physical activity can play a significant role in improving sleep quality.
Seminars, workshops and public awareness programs can be conducted on the
importance of sleep health through government and private initiatives. This will pave
the way for preventing sleep disorders and building a healthy generation.
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6.2 Limitation

Our dataset (N=999) was fairly small, and since the information was self-reported, there
is a risk that the respondents introduced biases.

The major drawback of the study is that no Al-based model can recognize the stages of
sleeping disorders.

It may be possible to include such a model in future research to gain a better
understanding of the development and intensity of sleeping disorders, which would
improve the overall working efficiency of the method.

The investigation was based on a very restricted behavior of youth, including only youth

of a certain age of region. Another major drawback of this study is that no wearable device
mechanism is used for recognize of the sleeping disorder.

6.3 Future Work

This research could be enhanced in the future by:

Real-time Data Collection Systems: Incorporating real-time data collection systems with
wearable gadgets or mobile applications.

Clinical Verification: Introducing clinical validation by using psychiatrists or sleep
experts to confirm the findings.

Increasing the Dataset: Another strategy that can be employed to enhance
generalizability is increasing the size of the dataset by considering more diverse

populations.

Mobile Interface: Developing an interface that is mobile friendly and which provides
individual health advice to users.

Appendix:

Google Colab QR code: Survey Question QR code:
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