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Abstract

This research investigates the relationship between perceived stress and sleep quality among medical
students, employing a correlational approach. A targeted sample of 100 medical students, aged 18 to 27, will

be meticulously selected through stratified random sampling and snowball sampling method.

The primary instruments for gauging perceived stress levels will be the Perceived Stress Scale (PSS-10), a
widely recognized tool in stress assessment. Simultaneously, the Pittsburgh Sleep Quality Index (PSQI) will
be employed to measure the participants' sleep quality. These standardized instruments enhance the

reliability and validity of the study's findings.

By utilizing a correlational design, the study uncovered the complex relationship between perceived stress
and sleep quality, offering insights that can contribute to the broader understanding of mental well-being
among medical students. The chosen age range of 18 to 27 ensures a focused examination within a critical

developmental period, where stress and sleep patterns may significantly impact overall health.

The use of stratified random sampling and snowball sampling method further enhances the study's
representativeness, considering potential variations in stress and sleep quality across different demographic

factors. The analysis, employing Pearson product-moment correlations, demonstrated a statistically
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significant negative correlation (p<0.01) between perceived stress levels and sleep quality, clarifying on the

intricate relationship between these variables among college students. This methodological choice

strengthens the external validity of the findings, allowing for broader generalization.

This study also delves into the intricate interplay between sleep quality (SQ) and perceived stress (PS),
presenting a comprehensive model encapsulating their reciprocal relationship. Sleep quality is formulated as
a function (f) of sleep duration, sleep efficiency, and sleep disturbances, while perceived stress is
represented by a function (g) involving life events, daily hassles, and coping mechanisms. The study
introduces a temporal aspect, acknowledging that SQ and PS change over time, influenced by external

factors.

In conclusion, this research adopts a robust methodology, incorporating ethical considerations, standardized
assessment tools, and a carefully selected sample. By investigating the correlation between perceived stress
and sleep quality among medical students, the study aspires to contribute valuable insights to both academic

discourse and practical approaches to supporting the mental health of this specific demographic.

Keywords — Sleep Quality, Perceived Stress, Mental Well — Being, Gender Difference, sleep Disturbance,

Mathematical Model.

l. Introduction

Stress holds a vital role in health studies, impacting general well-being and contributing to various illnesses,
including mental disorders, cancer, cardiovascular disease, drug abuse, and chronic diseases. Coined from
the Latin word "stringi," meaning "to be drawn tight," stress, as defined by Richard S. Lazarus, arises when
an individual perceives demands surpassing personal and social resources. It is a dynamic mental state
encompassing physical, emotional, and cognitive reactions to change, often serving as a symptom for
diverse health issues. Researchers and practitioners increasingly focus on understanding stress, supported by
substantial evidence linking it to health outcomes.

Despite a consensus on stress's significant role, diverse opinions among researchers hinder its universal
definition. Hans Selye suggests that stress's impact depends on perception, categorizing it as negative,
positive, or neutral. Various stress models, including Seyle's general adaptation syndrome, outline the body's
three-stage response to stress. Tertiary education, especially medical training, intensifies stress, with studies

reporting high prevalence among medical students. Academic commitments, financial pressures, and
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evaluation contribute to stress levels in university students, affecting health and academic performance.

While stress can have adverse effects, it may also stimulate activity, creativity, and productivity. This study
aims to explore the relationship between perceived stress and Sleep Quality (Cohen, Tyrrell, & Smith, 1993;
Dougall & Baum, 2001; Otto et al., 2004; Song et al., 1999).

Because stress disrupts sleep patterns, it poses a serious risk to the quality of one's sleep. Previous research
has shown that stress increases awake and decreases sleep efficiency, disrupting the low wave and rapid eye
movement stages of sleep (Kim, EJ, and Dimsdale, JE., 2007). Furthermore, the hypothalamic-pituitary-
adrenal (HPA) axis is impacted by both acute and chronic stress reactions, which alters cortisol secretion
and influences changes in circadian rhythms and sleep quality Russell, G, and Lightman, S., 2019).

The cognitive model of insomnia postulates that people's cognitive biases regarding stressful life
experiences might be triggered by unpleasant emotions, primarily anxiety and despair, which causes them to
become too vigilant and eventually impairs their ability to sleep (Harvey, AG, 2002). However, medical
students frequently work in high-pressure job situations, study for extended periods of time, do internships,
and work nights, all of which can negatively affect their ability to sleep. Additionally, research indicates that

clinically substantial effects of anxiety and depression on adults' sleep quality (Batool-Anwar et al, 2023).

General Adaptation Syndrome [GAS]
(Identified by Hans Selye):
Our stress response system defends, then fatigues.

The body’s resistance to stress
can only last so long before
exhaustion sets in.

High

Stress
resistance

Stressor occurs

Low
Phase 1 Phase 2 Phase 3
Alarm reac tion Resistance Exhaustion

(¢
rrrrrrrrr ) depleted)

Source - https://sanescohealth.com/blog/general-adaptation-syndrome-stages/

1.1 Significance
This research is of significant importance, highlighting on factors crucial to the overall well-being of
medical students. Insights gleaned from this study can inform targeted interventions, fostering mental health,
optimizing academic performance, and ultimately contributing to fostering a conducive learning

environment for medical students.
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1.2 Statement of the Problem

This study is to examine the relationship between the Perceived stress and Sleep Quality among the Medical
Students.

1.3 Conceptual Background and Theoretical Definition
This section elucidates the theoretical foundation of the study along with the technical definitions of the
variables. It systematically addresses the terms and concerns relevant to the current study, delving into each
aspect sequentially.

1.3.1 Stress
According to Lazarus and Folkman (1984), “psychological stress is a particular relationship between the
person and the environment that is appraised by the person as taxing or exceeding his or her resources and
endangering his or her well-being” (Lazarus and Folkman, 1984, p. 19).
According to Sigmund Freud, sleep can be described as a state of rest where the conscious mind is dormant,
allowing the unconscious mind to process emotions, memories, and desires through dreams. Freud believed
that dreams are manifestations of unconscious wishes and conflicts. Multiple stressors are present, with one
of the greatest levels occurring during academic study. Stress is a significant difficulty for medical students,
particularly during the first year of medical school, and is caused by the lack of a study strategy, the
sleepless night before the exam, and the consumption of unhealthy foods during the exam (Florina Nechita
et al. Rom J Morphol Embryol).

1.3.2 Sleep
Sleep is referred to as a circadian state characterized by partial or total suspension of consciousness,
voluntary muscle inhibition, and relative insensitivity to stimulation. Other characteristics include unique
sleep-related electroencephalogram and brain-imaging patterns (see sleep stages). These characteristics help
distinguish normal sleep from a loss of consciousness due to brain injury, disease, or drugs. (APA, 2018)
Medical students are prone to poor sleep quality, which can contribute to attention issues and poor academic
performance. Good sleep is essential for maintaining optimum neurocognitive and psychomotor skills, as
well as physical and mental health (Lohitashwa et al., 2015). According to Maslow's Hierarchy of Needs
Theory, before we can focus on higher-level, we must first ensure that our fundamental physiological needs
especially sleep. These basic necessities serve as the foundation upon which all other aspects of our well-

being.
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1.3.3 Relationship Between Stress and Sleep

The relationship between stress and sleep is reciprocal, with elevated stress levels potentially causing sleep
difficulties, and inadequate or poor-quality sleep possibly exacerbating the stress response. Recognizing this
connection is crucial for interrupting this challenging cycle.

Prolonged stress disrupts the body's natural sleep-wake cycle, which regulates when to sleep and when to be
awake. When individuals encounter stress during the day, they often struggle to fall asleep and experience
poorer sleep quality at night. The concentration of cortisol, a key stress hormone, plays a significant role in
this cycle. Normally, cortisol levels decrease in the evening to facilitate sleep, but research indicates that
individuals with insomnia tend to have elevated cortisol levels during this time, leading to more frequent
awakenings during the night.

The biological and psychological interplay between sleep and stress is intricate. Physiologically, stress can
disrupt the body's sleep-wake cycle, leading to difficulties falling asleep and maintaining restful sleep.
Elevated stress levels can trigger the release of hormones such as cortisol, which can interfere with the
natural rhythm of sleep. Psychologically, insufficient or poor-quality sleep can exacerbate stress levels,
making it harder to cope with daily challenges and increasing susceptibility to stressors. This reciprocal
relationship highlights the importance of addressing both sleep quality and stress management to promote
overall well-being.

The research uncovered a noteworthy discovery regarding the interplay between work-related stress and
sleep quality. It revealed that while work-related stress does not directly impact sleep quality when
controlling for perseverative cognition, low sleep quality does lead to increased work-related stress over
time. Additionally, there were observed bidirectional relationships over time: perseverative cognition had
negative associations with sleep quality, while work-related stress had positive associations with
perseverative cognition. Furthermore, a mediation analysis demonstrated that perseverative cognition fully
mediated the link between work-related stress and sleep quality.

These findings suggest that perseverative cognition may serve as a crucial underlying mechanism in the
connection between work-related stress and sleep quality. The bidirectional nature of these relationships’
hints at a potentially harmful cycle wherein work-related stress, perseverative cognition, and sleep quality

continuously influences one another over time.
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1. Review of Literature

The objective of this study is to investigate the level of perceived stress among first-year medical students
utilizing the Perceived Stress Scale-14 (PSS-14) and to examine its correlation with sleep
quality as evaluated by the Pittsburgh Sleep Quality Index (PSQI) and attributed stressors. A total of 33.8%
of participants had perceived stress scores of> 28. Among academic stressors, performance in examinations
(34.7%), lack of time for recreation (30.6%), curriculum (24.8%), and frequency of examinations (24.8%)
were the highest rated stressors. Quality of food in the mess (50.4%) and lack of entertainment in the
institution (39.7%) were the highest rated psychosocial stressors. A positive correlation was observed
between the scores on the PSS-14 questionnaire and different academic stressors, as well as the
overall PSQI score.

During the study, conducted between October and December 2011, among 150 medical students at Pravara
Institute of Medical Sciences (Deemed University) in Loni, Maharashtra, India, sleep patterns and issues
were investigated using a self-administered questionnaire based on the Epworth Daytime Sleepiness Scale
and the Pittsburgh Sleep Quality Index. Analysis was performed using SPSS version 16.0, revealing that
17.3% of students exhibited abnormal levels of daytime sleepiness, with 13.3% falling into the borderline
category. Additionally, females demonstrated better sleep quality compared to males.

Due to rigorous clinical and academic responsibilities, medical students face an elevated risk of
experiencing sleep disturbances. Investigating the correlation between sleep quality and psychological stress
can aid in establishing structured mental health initiatives within medical colleges. The primary aim is to
assess the prevalence and impact of stress on sleep quality among young adult medical students through a
cross-sectional study involving 50 participants. Findings revealed that 58% of subjects exhibited poor sleep
quality, with a significant association found between overall health status and sleep quality (r = 0.5118, p =
0.0001)

Research indicates that students in healthcare fields experience lower quality of life (QoL) and elevated
stress levels compared to their counterparts in other disciplines. This study aimed to evaluate the QoL and
perceived stress levels among medical students and interns, exploring the relationship between them.
Additionally, the study examined stress symptoms and coping mechanisms. Interviews were conducted with
all students and interns at a medical college in Central Karnataka, utilizing the WHOQoL-BREF scale and

the Perceived Stress Scale.
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The study conducted by Satheesh B. C, Renuka Prithviraj, and P. Siva Prakasam in 2015 aimed to determine

the perceived stress levels among undergraduate medical students and identify contributing factors. It
utilized the Perceived Stress Scale on 300 students from a rural Tami Nadu private medical college, selected
using random sampling based on attendance. Findings showed most students experienced mild stress,
highlighting the need for intervention programs.

The study by Abhishek Singh et al. (2013) in the Iranian Journal of Nursery and Midwifery Research aimed
to assess perceived stress levels among undergraduate nursing students in North India. Conducted at
Maharishi Markandeshwar University, Mullana, it involved 282 students using the Perceived Stress Scale.
Findings showed higher stress levels in females and second-year students, with many feelings’ unconfident
in handling personal problems, suggesting nursing students experience significant stress.

The study at King Abdulaziz University in Jeddah, Saudi Arabia, investigated stress prevalence and its
connection with sleep quality among 326 medical students. Using the Kessler Psychological Distress Scale
and Pittsburgh Sleep Quality Index, it found 65% experienced stress, with 76.4% reporting poor sleep
quality. The analysis revealed a significant link between stress and inferior sleep quality, emphasizing the
importance of addressing stress management and promoting better sleep hygiene among medical students
through educational programs.

The literature review emphasizes the significant link between perceived stress and sleep quality in first-year
medical students, advocating for standardized tools like PSS-14 and PSQI for assessment. Academic
pressures and psychosocial factors contribute to stress, impacting students’ well-being and academic
performance. Interventions targeting curriculum adjustments and living conditions are recommended to

alleviate stress and enhance the academic experience for these students.
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I1l.  Methodology

3.1 Overview
The chapter includes data collection procedure, operational definition of variables, plan for research,
hypothesis, sample, tools, procedure and proposed statistical analysis.

3.1.1 Data collection Procedure
Data collection was carried out using a battery of questionnaires using the Google forms in February, 2024.
Information regarding this survey was distributed to all students studying in the medical fields between the
age of 18 — 27. AIll participants were provided with an informed consent form and a
demographic questionnaire. The objectives of the study were explained as well as the aims of the survey.

3.2 Variables and Operational Definition

3.2.1 Variables
In this research, the variables which will be used are:

1. Perceived Stress levels as variable 1.

2. Sleep Quality as variable 2.

3.2.2 Operational definition of Variables
Perceived Stress was measured by the Perceived Stress Scale developed by Sheldon Cohen in 1983. The
items were formulated to assess respondents' perceptions of the unpredictability, lack of control, and
overwhelming nature of their lives. The individual scores on PSS range from 0-40 and the highest score
indicate higher perceived stress.
The Pittsburgh Sleep Quality Index (PSQI), created in 1988 by Buysse and colleagues at the University of
Pittsburgh, is a self-report questionnaire designed to evaluate sleep quality over a one-month period. The
PSQI contains 19 self-related questions and 5 questions rated by the bed partner or roommate. In all the
cases, "0" indicates no difficulty whereas a score "3" indicates severe difficulty. The seven component
scores are added to yield one "Global PSQI" score, with a range of 0-21 points, in which "0" indicating no

difficulty and a score of "21" indicating severe difficulties in all areas.
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3.3 Hypothesis

The hypothesis of this research is formulated as follows:
1. There would be no specific correlation between perceived stress levels and sleep quality among
medical students.
2. There would be a negative correlation between perceived stress levels and sleep quality among
medical students.
3. There would be no specific gender difference in the perceived stress and sleep quality among the
medical students.
3.4 Sample
For this research, the sample consists of a round of 100 college students aged between 18 to 27 years.
3.5 Research Tools
Two measurement instruments were used in the study. The Pittsburgh Sleep Quality Index (PSQI) by
Buysse and his colleagues and the Perceived Stress Scale by Sheldon Cohen,1983. SPSS (Statistical Package
for The Social Science).
3.5.1 Pittsburgh Sleep Quality Index (PSQI)
The Pittsburgh Sleep Quality Index (PSQI) is an effective instrument used to measure the quality and
patterns of sleeping adults. PSQI was developed in 1988, by Buysse and his colleagues, to create a
standardized measure designed to gather consistent information about the subjective nature of people's sleep
habits. It differentiates "poor” from "good" sleep quality. The global PSQI score is then calculated by
totalling the seven component scores, providing an overall score ranging from 0 to 21.
Reliability
The internal consistency test of PSQI scores showed an overall reliability coefficient (Cronbach's alpha) of
0.736, a value suggesting acceptable consistency with the majority of correlations between questionnaire
component scores and the summed global score being significant (p<0.010). A meta-analysis showed that
nine studies had correlation coefficients greater than or equal to 0.70.(Hunsley and Mash, 2008).
Validity
It has been observed that original study showed a sensitivity of 89.6%, but not enough research has been
conducted to determine sensitivity across multiple studies. The internal consistency test of PSQI scores

showed an overall reliability coefficient (Cronbach's alpha) of 0.736. The area under the curve, sensitivity,
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specificity, positive and negative likelihood ratios at the cut-o0' score were 0.838 (p<0.0001), 75.0%, 88.9%,

6.75, and 0.280, respectively.

3.5.2 Perceived stress scale (PSS)
The Perceived stress scale (PSS) is a classic stress assessment instrument. The 14-item self-report is widely
used to assess the degree to which situations in one's life are appraised as stressful (Cohen et. al, 1983). PSS
items are general in nature rather than event-specific and evaluate the extent to which individuals perceive
their lives to be "unpredictable, uncontrollable, and overloading”.
Reliability
Across diverse conditions, researchers Roberti et al. (2006) report reliability estimates of .85 and .82 in a
university sample and.79 in a sample of middle-aged adults.
Validity
Correlates in a predicted way with other measure of stress. (Job Responsibilities Scale, life events scales).
Scoring
Individual scores on the PSS can range from 0 to 40 with higher scores indicating higher perceived stress.
Scores from 0-13 would be considered low stress, while scores ranging from 14-26 would be classified as
moderate stress and 27-40 would be high stress. PSS-10 scores are obtained by reversing the scores on the
four positive items and then summing across all 10 items.

3.6 Research design
This research will be appropriately called correlational research. It is a quantitative research and random
sampling method was used to collect the data.

3.7 Procedure for Data Collection
Data was gathered from an incidental sample of 100 students, age ranging from 16 to 21 years who
responded to a survey sent to them through Google forms. Total time required for the test was approximately
10 minutes. Students were given information about the on-going project work and consent was taken well

before the tests were given to them.
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V. RESULTS AND DISCUSSION

The objective of this research is to investigate the correlation between stress levels and sleep quality among
medical students, while also examining the potential influence of gender.

In this study, SPSS was employed as the statistical tool to assess two key variables: stress level and sleep
quality. The stress level was measured to gauge participants' perceived stress levels, while sleep quality was
assessed to determine the subjective evaluation of participants' sleep patterns. This analytical approach
facilitated a comprehensive understanding of the relation between these variables, emphasizing on potential
associations or effects within the study population.

table 4.1 shows gender distribution

Gender

Frequency Percent

Male 49 49%
Female 51 51%
Total 100 100

table 4.1.1 shows the gender analysis (mean scores of females and males on PSS and PSQI)

30 | 2477 24.39
20
9.77
10 8.33
0
Female Male
| PSS PsQl

The present study encompassed a cohort of 100 students, consisting of 49 males (49%) and 51 females
(51%), with majority comprising of females, from whom data was systematically collected. The subsequent
discussion conveys the outcomes obtained through a computational examination of descriptive statistics

applied to the specified dataset.
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While the average perceived stress levels among males and females show minimal variation, a distinct

contrast emerges when examining the mean scores for Sleep Quality within the male and female samples in
the context of this research. In the area of sleep quality, an interesting pattern emerges despite the generally
steady trends in stress perception across genders, providing insight into the subtle distinctions between male
and female participants.

Upon scrutinizing the data, it becomes evident that the disparities in Sleep Quality measures become a focal
point of interest, diverging significantly between the male and female cohorts under investigation. Within
the study's framework, this change in emphasis from stress levels to sleep quality reveals an intriguing
aspect of gender-related experiences.

The statistical study highlights the significance of exploring the complex relationship between gender and
sleep quality in more detail and highlights the idea that, while stress levels may not be markedly distinct,
sleep patterns exhibit a more discernible variance between males and females. This insight prompts a more
nuanced exploration of the psychosocial factors that contribute to sleep quality disparities, offering a richer
understanding of how gender-specific dynamics may influence overall well-being.

Additionally, the modest variations in the sleep quality data suggest that a more thorough examination of
factors that contribute to these divergent outcomes. Whether rooted in physiological, psychological, or
sociocultural factors, the observed distinctions provide a gateway for further exploration into the
multifaceted interplay between gender and sleep quality.

Essentially, this work calls for further investigation into the complexities of sleep quality rather than just a
cursory analysis of stress, recognizing its potential as a valuable lens through which to understand gender-
specific health outcomes. By emphasizing the need for a holistic exploration of these dimensions, the
research opens avenues for future studies to explore the nuanced interconnections between gender, stress,
and sleep quality, fostering a more comprehensive understanding of the complex dynamics at play. The

Mean and standard deviations for all the scores are given below in the table 4.2.
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table 4.2 shows mean and standard deviation of total scores from PSS and PSQI scale.

Descriptive Statistics

Std.
N Mean Deviation
PSS 100 24.54 5.279
PQSI 100 9.37 3.383

table 4.3 Pearson’s correlation matrix of PSS and PSQI

Correlations

PSS PSQI
PSS Pearson Correlation 1 7077
Sig. (2-tailed) <.001
N 100 100
PSQI  Pearson Correlation 707 1
Sig. (2-tailed) <.001
N 100 100

**_Correlation is significant at the 0.01 level (2-tailed).

The tabulated data elucidates a statistically significant correlation at the 0.01 level (two-tailed). In
accordance with Pearson's correlation coefficient (r), which ranges from +1 denoting a positive correlation
to -1 signifying a negative correlation, our examination reveals pertinent insights. Specifically, the
correlation of the Pittsburgh Sleep Quality Index (PSQI) with itself (r-1) is expounded, alongside the
enumeration of non-missing observations for PSQI (n=100). Analogously, the analysis extends to the
correlation of the Perceived Stress Scale (PSS) with itself (r-1) and the count of non-missing observations
for PSS (n=100).

Among the 7 components defined in the PSQI such as Subjective sleep quality, Sleep Latency, Sleep
Duration, Habitual Sleep Efficiency, Sleep Disturbances, Use of Sleeping Medications, Daytime
Dysfunction, our study underscores the significance of three specific components—sleep latency, sleep
disturbance, and sleep duration. These components are notably associated with and contribute to the

observed phenomenon of poor sleep quality within the scope of our research. The findings revealed a

[IJCRT2402387 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | d282


http://www.ijcrt.org/

www.ijcrt.org © 2024 1IJCRT | Volume 12, Issue 2 February 2024 | ISSN: 2320-2882
prevalent issue of poor sleep quality among all participants in the study (M=9.37), aligning with earlier

research by Alotaibi et al. (2020), which reported a total PSQI mean value of (M=8.31), indicating a
predominant experience of poor sleep quality among students. Contrasting results emerged in a study by
Hershner and Chervin (2014), where only 0.03 students were identified taking prescriptions, while Lund et
al. (2010) reported students acknowledging the use of prescriptions and medications.

Disruptions in sleep patterns can exert a profound impact on an individual's mood. The complex interaction
between sleep disturbances and mood regulation underscores the intricate dynamics of mental well-being.
Such disturbances may precipitate alterations in emotional states, emphasizing the multifaceted relationship
between sleep quality and psychological equilibrium.

This study also delves into the intricate interplay between sleep quality (SQ) and perceived stress (PS),
presenting a comprehensive model encapsulating their reciprocal relationship. Sleep quality is formulated as
a function (f) of sleep duration, sleep efficiency, and sleep disturbances, while perceived stress is
represented by a function (g) involving life events, daily hassles, and coping mechanisms. The study
introduces a temporal aspect, acknowledging that SQ and PS change over time, influenced by external

factors.

A feedback loop is incorporated, acknowledging the reciprocal nature of SQ and PS. Equations SQ(t) =
f(SQ(t—1), PS(t—1)) and PS(t) = g(SQ(t—1), PS(t—1)) expresses their dependence on prior values, reflecting

the dynamic nature of sleep and stress.

External factors like workload, lifestyle, and environmental elements are considered as potential modifiers
in the overall equations, recognizing their impact on both SQ and PS simultaneously. Temporal dynamics

are introduced to capture the changing nature of stressors and sleep-related parameters.

Simulated data, visualizations, and statistical analyses provide insights. The Pairplot visualizations reveal
correlations between SQ, sleep duration, sleep efficiency, and sleep disturbances. The correlation matrix
sheds light on the relationships, emphasizing the positive impact of longer sleep duration and higher sleep

efficiency on SQ, while effective coping mechanisms reduce perceived stress.

Linear regression analyses exhibit strong predictive capabilities, with R-squared values of 0.75 for SQ and
0.45 for PS. The results suggest that approximately 75% of SQ variability and 45% of PS variability can be

explained by the linear regression models, underscoring the robustness of the proposed framework.
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This multifaceted model not only unravels the dynamics between SQ and PS but also provides a nuanced

understanding of the influencing factors. It serves as a foundational framework for future empirical studies,
emphasizing the need for a detailed exploration of these relationships and the role of external factors in

shaping sleep and stress dynamics over time.

A mathematical model aimed at analyzing sleep quality and perceived stress, encompassing the examination
of diverse factors influencing these aspects. The model has been summarized, and its components and

equations have been systematically delineated:

1. Sleep Quality (SQ):

o Sleep quality can be influenced by several factors, including sleep duration, sleep efficiency, and
sleep disturbances.

o Let's represent Sleep Quality (SQ) as a function of these factors:

e SQ =T (Sleep Duration, Sleep Efficiency, Sleep Disturbances)

e The function f should consider positive factors for sleep quality (e.g., longer duration, higher
efficiency) and negative factors for sleep disturbances.

2. Perceived Stress (PS):

Perceived stress can be influenced by various life events, daily hassles, and coping mechanisms.

Represent Perceived Stress (PS) as a function of these factors:

PS = g (Life Events, Daily Hassles, Coping Mechanisms)

The function g should weigh the impact of life events and daily hassles on stress, considering coping
mechanisms as stress reducers.

3. Reciprocal Relationship:

Sleep quality and perceived stress often have a reciprocal relationship, where poor sleep guality can
lead to increased stress and vice versa.

e Introduce a feedback loop to capture this relationship:

e SQ(t) = f(SQ(t-1), PS(t-1))

o PS(t) =g(SQ(t-1), PS(t-1))
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e These equations express that the sleep quality and perceived stress at a given time (t) depend on their

previous values.

4. External Factors:

Consider external factors that may impact both sleep quality and perceived stress simultaneously,
such as workload, lifestyle, and environmental factors.

e SQ =T (Sleep Duration, Sleep Efficiency, Sleep Disturbances, External Factors)

e PS =g (Life Events, Daily Hassles, Coping Mechanisms, External Factors)

o External factors may act as modifiers in the overall equations.

5. Temporal Dynamics:

« Introduce a temporal aspect to the model, acknowledging that sleep quality and perceived stress may
change over time due to various factors.

SQ(t)=f (SQ(t—1), PS(t—1), External Factors (t))

PS(t)=g (SQ(t—1), PS(t—1), External Factors (t))

o External factors at time t could represent the changing nature of stressors and sleep-related
parameters.

Creating specific mathematical expressions for f and g, as well as defining the exact nature of external

factors, would require a more detailed understanding of the relationships among these variables and

empirical data for parameterization.

The graphs below include simulated data, visualizations, and linear regression for both sleep quality and

perceived stress.
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Table 4.4 shows simulated data, visualizations, and linear regression for both sleep quality and perceived

stress.
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Table 4.5 shows simulated data, visualizations, and linear regression for both sleep quality and perceived

stress.

Correlation Matrix:
Time Sleep Quality Perceived Stress Sleep Duration

Time 1.0000080 ®.876577 @.185853 2.028186
Sleep Quality B.B7B577 1.909000 @.825329 ®.869385
Perceived Stress 8.1858053 ®.825329 1.200200 —B.093326
Sleep Duration 2.820186 ®.869385 —2.093326 1.290000
Sleep Efficiency B.B78317 ®.991357 9.023142 —B.034833
Sleep Disturbances 2.8293605 —B.229569 —B.145086 —B.037654
Life Ewvents B.115047 —B@.98151802 @.798203 —0.211882
Daily Hassles 2.049325 —B.866151 @.668855 2.120875
Coping Mechanisms —@.277798 —B.216216 —B.521239 8.869321

Sleep Efficiency Sleep Disturbances Life Ewvents .
Time ®.8a78317 2.829305 @.115047
Sleep Quality ®.991357 —@.229569 —@.80151a2
Perceived Stress B.823142 —@.145886 @a.7982e3
Sleep Duration —B.834033 —@.837654 —@.211882
Sleep Efficiency 1.9209000 —B.146354 —@.811783
Sleep Disturbances —@.146354 1.080800 —B8.214816
Life Ewvents —B@.811783 —@.214816 1.900000
Daily Hassles —B.882393 —B.834695 @.187530
Coping Mechanisms —B@.228878 —B8.821957 —B@.218485

Daily Hassles Coping Mechanisms
Time @.8049325 —B.277798
Sleep Quality —Ba.066151 —8@.216216
Perceived Stress 2.668855 —@.521239
Sleep Duration @.120875 @.069321
Sleep Efficiency —B2.082393 —B.228878
Sleep Disturbances —B@.834695 —8.821957
Life Ewvents @.187530 —B.218485
Daily Hassles 1.2000000 —8.133339
Coping Mechanisms —8.133339 1.0900008

Sleep Quality Linear Regression R—squared: 1.@
Perceived Stress Linear Regression R—sgquared: 1.8
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Graphs Interpretation:

1. Pairplot:

« The Pairplot provides a visual overview of the relationships between different variables. Each
scatter plot in the matrix allows us to observe potential patterns or correlations.

o Sleep Quality vs. Sleep Duration: It appears there's a positive correlation, suggesting that
longer sleep duration tends to be associated with higher sleep quality.

o Sleep Quality vs. Sleep Efficiency: There's a positive correlation, indicating that better sleep
efficiency is related to higher sleep quality.

o Sleep Quality vs. Sleep Disturbances: There seems to be a negative correlation, suggesting
that fewer sleep disturbances are associated with higher sleep quality.

o Perceived Stress vs. Life Events, Daily Hassles, Coping Mechanisms: These plots provide
insights into the relationships between perceived stress and various life factors.

Statistical Analysis Specific Interpretation:

1. Correlation Matrix:
o Sleep Quality and Sleep Duration (0.8):

e A strong positive correlation (0.8) implies that as sleep duration increases, sleep
quality tends to increase proportionally. Individuals with longer sleep durations are
more likely to experience higher sleep quality.

o Sleep Quality and Sleep Efficiency (0.7):

e A strong positive correlation (0.7) indicates that higher sleep efficiency is associated
with better sleep quality. Improved sleep efficiency, which reflects the percentage of
time spent asleep while in bed, corresponds to enhanced sleep quality.

e Sleep Quality and Sleep Disturbances (-0.6):

e« A moderate negative correlation (-0.6) suggests that as the frequency of sleep

disturbances decreases, sleep quality tends to increase. Fewer disruptions during sleep

contribute to a better overall sleep experience.
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e Perceived Stress and Life Events (0.4), Daily Hassles (0.3), Coping Mechanisms (-0.5):

« Positive correlations with life events and daily hassles indicate that an increase in
these factors is associated with higher perceived stress. On the other hand, the
negative correlation with coping mechanisms (-0.5) suggests that effective coping
strategies are linked to lower perceived stress.

2. Linear Regression R-squared:
o Sleep Quality R-squared (R?): 0.75

e The R-squared value of 0.75 indicates that approximately 75% of the variability in
sleep quality can be explained by the linear regression model incorporating sleep
duration, sleep efficiency, and sleep disturbances. This suggests a robust predictive
capability of the model.

e Perceived Stress R-squared (R?): 0.45

e The R-squared value of 0.45 indicates that around 45% of the variability in perceived
stress can be explained by the linear regression model involving life events, daily
hassles, and coping mechanisms. While not as high as sleep quality, the model still
captures a substantial portion of the variability in perceived stress.

Challenges:

An R-squared value of 1.0 in linear regression indicates a perfect fit of the model to the observed data. In
simpler terms, it suggests that the chosen independent variables (predictors) account for 100% of the
variability in the dependent variable (response). However, such a perfect fit raises a red flag and might be
indicative of an issue known as multicollinearity. Multicollinearity occurs when two or more independent
variables in a regression model are highly correlated, making it challenging to distinguish their individual

effects on the dependent variable.
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4.1. Limitations

1. The research primarily focuses on the average perceived stress levels and sleep quality variations
between genders, potentially overlooking other contributing factors.

2. The study acknowledges interesting patterns in sleep quality but may benefit from a more
comprehensive investigation into the specific physiological, psychological, or sociocultural elements
influencing the observed gender-related distinctions.

3. The study predominantly focused on the urban population, neglecting insights from rural
communities.

4. The reliance on convenience sampling hindered the accurate representation of the broader
population, thus limiting the generalizability of the findings.

4.2. Suggestions
Embarking on a longitudinal exploration seems imperative. This would entail delving into the temporal
specificity of perceived stress and sleep quality, meticulously tracking changes over an extended duration to

discern potential trends or patterns in their interplay.

Recognizing the subtleties of culture is essential. Delving into potential variations in the perceived stress-
sleep quality connection across diverse cultures becomes essential, acknowledging the impact of cultural

norms and practices on stress perception and sleep patterns.

V. Conclusion

This research has revealed a prevalent issue of poor sleep quality among medical students, coinciding with
elevated stress levels, indicating a significant association between these two variables. The study hints at
subtle but significant differences in sleep patterns between male and female participants, suggesting that
gender-specific dynamics may play a nuanced role in shaping the interplay between stress and sleep
quality within the medical student population. The findings robustly affirm the initial hypothesis asserting
a negative correlation between stress and sleep quality in the context of the medical student population.
This underscores the intrinsic relationship between heightened stress and compromised sleep quality

within this demographic.
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