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ABSTRACT 
Objectives: The study aimed to ascertain the association between sleep quality and quality of life among students enrolled in higher education institutions in Chandigarh, India.
[bookmark: _Hlk144559017]Materials and Methods: This cross-sectional study was conducted among 256 college-going students. A self-administered questionnaire was used to collect data, including questions about background characteristics and two scales- the PSQI Scale to determine sleep quality and the Q-LES-Q-SF to assess the quality of life. Descriptive and analytical statistics were utilised, with analytical statistics being conducted using the Chi-square test, ANOVA and Binary Logistic Regression.
Result: Approximately 63% of the students experienced sleep disturbances, and roughly 32% of the participants had a quality of life that was above average. A significant association between the quality of life and sleep quality (P<0.05) was found. The quality of life and sleep disturbance showed a statistically significant negative correlation (r = -0.428, P<0.001). The quality of life and sleep were not impacted by socio-demographic characteristics such as age, gender, residence, or educational background (P > 0.05). In one-way ANOVA, sleep quality was significantly impacted by the living situation, family relationships, social relationships, and socioeconomic position (P<0.05).
Conclusions: The study concludes that quality of life and sleep are interrelated. Sleep quality indices are highly influenced by life’s quality components, like socio-economic status, living status, and social and familial relationships. Poor sleep quality is connected to impaired quality of life. The study suggests that sleep components should also be incorporated in the evaluation of quality of life in future research. 
Key Words: Sleep quality; Pittsburgh Sleep Quality Index; Sleep disturbance; the Quality of Life; Q-LES-Q-SF.
INTRODUCTION: 




2

Sleep disorders are a major public health concern that negatively affects a person's quality of life. A healthy sleep pattern is essential to good health. Since sleep is essential to human health, everyone needs it. The notion of restful sleep is vague and multifaceted.[1] For each person, sleep quality is crucial. Although the term "sleep quality" is not widely accepted, it is generally understood to refer to an individual's general level of satisfaction with their sleep experience.[2] Any disruption to sleep can be detrimental to a person's overall health. Sleep disturbances in the general community, particularly among university students, are an important health problem to address. Changes in sleep patterns are just one of several changes that occur throughout the student period and have an impact on various parts of young people's lives. Because of its restorative qualities, sleep is recognised to be crucial for students' general development, and getting too little sleep can have negative effects on both physical and mental health. Between the ages of 18 and 25, young adults require 7-9 hours of sleep per night. [3]
Numerous studies have shown quality of sleep is associated with several physical and mental health issues.[1],[4],[5],[6],[7],[8] Sleep problems have a significant negative impact on students' performance in higher education. Lack of sleep is associated with learning impairments, such as poorer declarative and sequential learning, decreased neurocognitive functioning, and lower academic achievement.[1] Getting enough sleep is essential to leading a balanced lifestyle and good physical, psychological, emotional, and spiritual health. Reduced enjoyment in life and impaired functioning are the results of inadequate sleep at night. Sleep issues have been linked to mental health issues. Students who don't get enough sleep may also be more prone to physical and mental health issues, such as increased tension, irritability, depression, and anxiety during the day.[6] College students' academic achievement, intellect, emotional quotient, and physical and mental health are all highly correlated with their sleep patterns. Emotional regulation becomes challenging as a result of sleep problems, particularly sleep loss, which has a detrimental effect on attentiveness and social functioning.[7] Numerous physical issues, such as metabolic and cardiovascular diseases, have been related to inadequate sleep duration, poor quality sleep, and sleep disorders like insomnia and obstructive sleep apnoea. This is in line with the function that sleep serves in controlling biological processes that are essential for optimal health. [4] Poor sleep is linked to fatigue, daily dysfunction, and health problems. To treat their sleep problems, the group with chronic insomnia also used more stimulants and hypnotics. Significantly worse sleep, fatigue, depression, anxiety, stress, and quality of life were also reported by them. [8]
The association of the quality of sleep with health conditions and the life satisfaction of college-bound students also suggest an interrelationship between the quality of sleep and the quality of life of an individual. Research on sleep disruption and quality of life remained relatively unexplored in existing literature, particularly in India. The present study attempts to assess the quality of sleep and quality of life of college students with their possible interrelationships.
METHODS: 
Study type and study population and area of study: The present cross-sectional study was conducted from February 2023 to June 2023 among youths studying at undergraduate and postgraduate levels at Panjab University, Chandigarh, India. 
Inclusion criteria: Individuals aged 15-24 years studying in the colleges of Panjab University, Chandigarh, were included in the study. 
Exclusion criteria: Students engaged in internships or off-/on-campus jobs were excluded from study.   
Sample size calculation: The sample size was calculated based on a 55.8% prevalence of sleep disturbance among students reported in the existing literature.[3] Assuming further, a 90% confidence coefficient and 5% absolute precision sample size was obtained to be 256 students. Stratified random sampling was adopted. Stratification was done based on different disciplines. 	Comment by rudresh negi: Mention the disciples for the basis of stratification
Strategy for data collection: A self-administered questionnaire was used for collecting data regarding socio-demographic characteristics, sleep patterns and life quality-related information. The questionnaire comprised two scales- Pittsburgh Sleep Quality Index (PSQI), Q-LES-Q-Short Form, and socio-demographic pro forma, which was used after obtaining permission from the college administration. The Pittsburgh Sleep Quality Index (PSQI) scale was used to determine the quality of sleep. Scores more than 5 on the PSQI Scale signal sleep disturbance, whereas scores below or equal to 5 were termed undisturbed sleep. [9] The Q-LES-Q-SF was used to determine the quality of life of students, where scores of more than 70.47% were considered normal and had good quality of life. [10] 
[bookmark: _GoBack]Ethical approval: Ethical guidelines issued by the Indian Council of Medical Research (ICMR) were followed. The survey was conducted with prior permission from the college administration. 
Consent: Informed consent was taken from all the participants. 
STATISTICAL METHODS: 
Descriptive and analytical statistics were applied. Categorical variables were expressed as proportions and percentage. The chi-square test was used to find an association between sleep quality and quality of life. A one-way ANOVA test was used to compare variances across the means of different groups. Binary Logistic regression was used to find the odds of sleep disturbance and quality of life among various variables. Data analysis was carried out by using the Statistical Package for the Social Sciences (SPSS) version 27.0.
RESULTS
A total of 256 students participated in the study from different study backgrounds. Both graduate and undergraduate students who were involved in the study belonged to the age group of 15-24 years. Male and female participants were in equal proportion, i.e., 128 each. 6.6% of the individuals were less than or equal to 18 years of age, 30.9% of 19 to 21 and 62.5% were in the age group 22 to 24 years. The majority of the students were living in a hostel (50.8%), followed by those living in a home (35.9%). 
The PSQI Scale was used to assess the quality of sleep, where 161 (~63%) students were found to be suffering from disturbed sleep, whereas 95 (~37%) were enjoying undisturbed sleep. Quality of life was assessed using the Q-LES-Short Form. The majority of the individuals (68%) reported having below normal quality of life, while only 32% of individuals had a normal quality of life.
A statistically significant association was found between the quality of life and sleep (χ2= 31.536, p<0.05). Poor sleep was found to be associated with impaired quality of life. High sleep disturbance can be observed among students who have an average or below-average quality of life. Students with the lowest quality of life (0-25%) had the highest prevalence of sleep disturbance. 
The study employed a Pearson correlation coefficient to evaluate the linear relationship between the quality of life and sleep quality. The results indicated a statistically significant negative correlation between the quality of life and sleep disturbance, with a correlation coefficient r = -0.428 (P<0.001). This implies that QLES scores tend to decline (showing lower life satisfaction) as PSQI levels rise (indicating worse sleep quality), and the other way around.  The research further utilised one-way ANOVA to find the difference in the scores for quality of sleep and quality of life among various categories of socio-demographic factors. None of the socio-demographics showed statistically significant differences among various groups (p>0.05). Therefore, it can be stated that socio-demographic factors like age, gender, living place, and study background don’t have any impact on sleep quality and quality of life.  A one-way ANOVA was performed to compare the effect of sleep on quality of life and vice versa. The test revealed that there was a statistically significant difference in Quality-of-Life Scores concerning Pittsburgh Sleep Quality Grades. A similar result was found when comparing the difference in Pittsburgh Sleep Quality Indices to the grading of Quality of Life (P<0.05). (Table 1)
One-way ANOVA revealed a significant effect of socio-economic status, living status, social relationship and family relationship on the quality of sleep of the study participants (P<0.05). Better sleep quality can be observed in individuals who have better living and economic status and great family and social relationships. (Table 2)

Table 3 demonstrates that none of the socio-demographic characteristics had a statistically significant relationship with sleep disturbance. Post-graduate students were 1.5 times more likely to suffer from sleep disturbances. All the other categories of different variables were equally at risk of sleep disturbance. A strong, significant relationship was shown between quality of life and sleep disturbances, where those individuals who had a quality of life below a normal score were around 4.9 times more prone to sleep disturbances.	Comment by rudresh negi: For table 3 and 4 where logistic regression was used comment on the model fit and how the assumptions were checked
Table -4 depicts that no statistical association was found between socio-demographic factors and low quality of life. The students from streams other than science were 2 times more likely to have a lower quality of life. The individuals who had average or below average social relationships, family relationships, economic conditions, and living arrangements were 6.5, 6.6, 5, and 2.8 times more prone to low quality of life, respectively.  The main finding was that the students with sleep disruptions had 4.3 times more chances of having a low quality of life. 

DISCUSSION
The study investigated the quality of sleep and quality of life along with their association among the students attending higher educational institutions in Chandigarh. The results have shown that nearly 63% of the pupils were suffering from sleep disturbances, while about 37% relished sound sleep. A strong association was found between sleep and quality of life, which shows that poor sleep can contribute to a lower quality of life, while individuals with better-undisturbed sleep enjoyed a higher quality of life. The socio-demographic characteristics were not a significant predictor for sleep or quality of life. One of the crucial findings of the study was that based on ANOVA, the PSQI Score hold significant variability according to economic status, living situation, and social and family relationships of individuals. Socio-demographic factors were not found to significantly influence the PSQI Score of individuals. It indicated that the sleep pattern of college-going students was influenced by these factors in the Indian condition. Even though it has not altered the prevalence of sleep disturbances, individuals having sleep disturbances may have significant changes in the PSQI Score without changing the number of individuals having sleep disturbances. These findings also suggested that for sleep disturbance, a scale should also have domains in terms of economic, living situation, social and family relationship and should be of choice rather than scores without incorporating these factors in the domain. Therefore, the components present in the QLES Scale such as economic status, family relationship and social relationship should also be used to assess sleep disturbance as it significantly influences the PSQI Score. Thereby, having a decent living position, strong social and familial ties, and improved socioeconomic circumstances all contribute to a restful night's sleep.
A study with 1,215 participants was carried out among Chandigarh college students, in which 33.7% of students reported having poor-quality sleep. [7] In the current study, there were no discernible variations in the quality of sleep between the sexes. As a result, there was no difference in the quality of life (p>0.05); however, sleep problems affected more female students (70.9%) in research conducted at Annamalai University. [3] In a study at Tripura Medical College and Dr. B.R.A.M. Teaching Hospital, male students were shown to be more affected by sleep disruptions. [11]	Comment by rudresh negi: Comment for the possible explanation for deviation from your study
Among the demographic variables, only the living place is associated with sleep (p<0.05), while it does not affect quality of life (p>0.05). There is a noticeable difference between the PSQI scores of those who live in flats or PG and those who live at home or in a hostel. This can be traced to the fact that residents of apartments or PG are required to do all household chores, including cooking, cleaning, and other duties, independently, which adds to their already substantial workload of coursework. Age and educational background didn’t have any impact on sleep and quality of life as well (p>0.05). However, a study discovered a substantial correlation between age groups and sleep disturbance. [3] According to research, those who have experienced sleep issues in the past report having a lower quality of life.[12],[13] Higher economic status, men, and persons with better sleep quality were found to have a better quality of life. [14] Another investigation found that getting enough sleep and having higher-quality sleep improved health-related quality of life.[7],[15] According to the present study, overall quality of life decreased with increasing sleep disturbance. One of the major variables influencing the likelihood of sleep issues in students is their lifestyle. Another is the physiological changes brought on by puberty, which are also linked to sleep issues in students. [16] According to a study conducted among nurses, those with sleep disruptions had poorer physical and social quality of life. [17] Participants in a study with poor sleep quality reported higher levels of perceived stress and worse quality of life related to their physical and mental health. [4] As reported by a study, female students who self-reported having sleep issues also showed noticeably greater signs of depression. [18]	Comment by rudresh negi: Stress not a parameter in your study so no need to compare it	Comment by rudresh negi: Not done in your study so no need to compare
When asserting assurance, it's important to acknowledge the several limitations related to the present study. One of the study's shortcomings was that it was unable to include a sizable sample of college-bound students due to scheduling restrictions, resulting in 256 sample size as a result. Another limitation was that plenty of students were hesitant to answer a question related to sexual drive or interest. The limited body of prior research on the sleep habits of college students and how those habits impact their overall quality of life is the study's strongest point. Thus, our research adds a little bit to that field. On top of that, this study was the first to examine the relationship between quality of life and sleeping patterns of Chandigarh students.  	Comment by rudresh negi: How was it assessed since it was a self administered questionnaire	Comment by rudresh negi: remove
CONCLUSION AND RECOMMENDATIONS
The complicated relationship between sleep quality and quality of life is shown by this study, emphasising the detrimental effects of inadequate sleep on general well-being. The study concludes that quality of life and quality of sleep are interrelated, and sleep quality indices are highly influenced by quality of life components like socio-economic status, living status, and social and familial relationships.  Poor sleep quality can lead to the degradation of the quality of life of the students, and conversely. The study suggests that sleep components should also be incorporated in the evaluation of quality of life in future research. The key to better and uninterrupted sleep is the existence of positive social and family relationships, a favourable socioeconomic situation, and comfortable living conditions. Interventions aimed at improving sleep outcomes should prioritise building supportive networks, addressing socioeconomic issues and facilitating access to sleep resources.
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Table 1: Variability in Mean scores of Quality of Life and Pittsburgh Sleep Quality Indices in Relation to each other 
	Sleep Quality Categories 
	N
	Mean of QoL 
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean QoL 

	
	
	
	
	
	Lower Bound
	Upper Bound

	Quality of Sleep
	
	
	
	
	
	

	Sleep disturbed
	161
	0.5663
	0.16314
	0.01286
	0.5409
	0.5917

	Sleep not disturbed
	95
	0.6924
	0.16856
	0.01729
	0.6581
	0.7268

	Total
	256
	0.6131
	0.17578
	0.01099
	0.5915
	0.6348

	
	
	
	
	
	
	P<0.001

	Quality of Life Scores Categories 
	N
	Mean of PSQI  
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean PSQI

	
	
	
	
	
	Lower Bound
	Upper Bound

	Quality of Life Scores % 
	
	
	
	
	
	

	0-25
	8
	10.25
	2.81577
	0.99553
	7.896
	12.604

	26-50
	72
	7.3889
	2.71955
	0.3205
	6.7498
	8.028

	51-75
	125
	6.872
	2.41292
	0.21582
	6.4448
	7.2992

	76-100
	51
	4.6667
	2.73252
	0.38263
	3.8981
	5.4352

	Total
	256
	6.6836
	2.81827
	0.17614
	6.3367
	7.0305

	
	
	
	
	
	
	P<0.001



Table 2: Pittsburgh Sleep Quality Indices in relation to components of Quality of Life
	Quality Of Life Components 
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean
	P -Value 

	
	
	
	
	
	Lower Bound
	Upper Bound
	

	Socio-economic Status

	Good/Very Good
	116
	6.0517
	2.91874
	0.271
	5.5149
	6.5885
	0.001

	Others
	140
	7.2071
	2.62938
	0.22222
	6.7678
	7.6465
	

	Living Status

	
	

	Good/Very Good
	144
	6.2569
	2.84752
	0.23729
	5.7879
	6.726
	0.006
	

	Others
	112
	7.2321
	2.69461
	0.25462
	6.7276
	7.7367
	
	

	Social Relationship
	

	Good/Very Good
	135
	6.2667
	2.81838
	0.24257
	5.7869
	6.7464
	0.012
	

	Others
	121
	7.1488
	2.75579
	0.25053
	6.6527
	7.6448
	
	

	Family Relationship
	

	Good/Very Good
	179
	6.2961
	2.8098
	0.21001
	5.8817
	6.7105
	0.001
	

	Others
	77
	7.5844
	2.64252
	0.30114
	6.9846
	8.1842
	
	

	Total
	256
	6.6836
	2.81827
	0.17614
	6.3367
	7.0305
	 
	



Table 3: Logistic regression analysis of risk factors of sleep disturbance
	Risk Category
	Number
	Percentage
	Regression coefficient
	Odds Ratio
	95% C.I. for EXP(B)
	p-value

	
	
	
	
	
	Upper limit
	Lower limit
	

	Age

	Upto 21 years*
	96
	37.5
	 
	 1.00
	 
	 
	 

	22-24
	160
	62.5
	0.104
	1.109
	0.567
	2.095
	0.765

	Educational status

	UG*
	84
	32.8
	 
	 1.00
	 
	 
	 

	PG
	172
	67.2
	0.436
	1.546
	0.823
	3.046
	0.21

	Study discipline

	Science Streams*
	166
	64.8
	 
	 
	 
	 
	 

	Others
	90
	35.2
	-0.137
	0.872
	0.872
	1.778
	0.654

	Living Place

	Home/Hostel*
	222
	86.7
	 
	 1.00
	 
	 
	 

	Others
	34
	13.3
	0.409
	1.505
	0.614
	3.384
	0.359

	Social relationship

	Good/Very Good*
	135
	52.7
	 
	 
	 
	 
	 

	Others
	121
	47.3
	-0.254
	0.776
	0.654
	2.206
	0.467

	Family relationship

	Good/Very Good*
	179
	69.9
	 
	 1.00
	 
	 
	 

	Others
	77
	30.1
	0.363
	1.437
	0.813
	3.596
	0.364

	Economic condition

	Good/Very Good*
	116
	45.3
	 
	 
	 
	 
	 

	Others
	140
	54.7
	0.167
	1.181
	0.932
	3.432
	0.65

	Living arrangement

	Good/Very Good*
	144
	56.3
	 
	 1.00
	 
	 
	 

	Others
	112
	43.8
	-0.209
	0.811
	0.513
	2.048
	0.58

	Gender

	Female*
	128
	50
	 
	 
	 
	 
	 

	Male
	128
	50
	-0.113
	0.893
	0.461
	1.382
	0.7

	QLES Score

	Normal *
	82
	32
	 
	1.00
	 
	 
	 

	Low
	174
	68
	1.587
	4.889
	2.321
	10.297
	0.00

	Constant
	-0.782
	0.369
	4.49
	0.034
	0.457
	 
	 


*Reference Category

Table 4: Logistic regression analysis of risk factors of poor Quality of Life scores
	Risk Category
	Number
	Percentage
	Regression coefficient
	Odds Ratio
	95% C.I. for EXP(B)
	P-value

	
	
	
	
	
	Upper limit
	Lower limit
	

	Age

	Upto 21 years*
	96
	37.5
	 
	1.00 
	 
	 
	 

	22-24
	160
	62.5
	-0.05
	0.951
	0.563
	2.187
	0.919

	Educational status

	UG*
	84
	32.8
	 
	 1.00
	 
	 
	 

	PG
	172
	67.2
	0.156
	1.169
	0.782
	3.056
	0.752

	Study discipline

	Science Streams*
	166
	64.8
	 
	 1.00
	 
	 
	 

	Others
	90
	35.2
	0.728
	2.072
	0.478
	1.589
	0.094

	Living Place

	Home/Hostel*
	222
	86.7
	 
	 1.00
	 
	 
	 

	Others
	34
	13.3
	0.053
	1.054
	0.628
	3.608
	0.933

	Social relationship

	Good/Very Good*
	135
	52.7
	 
	 1.00
	 
	 
	 

	Others
	121
	47.3
	1.867
	6.47
	0.392
	1.537
	0.00

	Family relationship

	Good/Very Good*
	179
	69.9
	 
	 1.00
	 
	 
	 

	Others
	77
	30.1
	1.889
	6.611
	0.657
	3.144
	0.022

	Economic condition

	Good/Very Good*
	116
	45.3
	 
	 
	 
	 
	 

	Others
	140
	54.7
	1.612
	5.012
	0.575
	2.427
	0.00

	Living arrangement

	Good/Very Good*
	144
	56.3
	 
	 1.00
	 
	 
	 

	Others
	112
	43.8
	1.038
	2.824
	0.387
	1.702
	0.038

	Gender

	Female*
	128
	50
	 
	 1.00
	 
	 
	 

	Male
	128
	50
	-0.342
	0.71
	0.502
	1.587
	0.389

	Sleep Quality

	Undisturbed*
	95
	37.1
	 
	   1.00
	 
	 
	 

	Disturbed
	161
	62.9
	1.462
	4.317
	2.321
	10.297
	0.00

	Constant
	-2.132
	0.552
	14.897
	0
	0.119
	 
	 



*Reference Category
