
© 2019 Indian Journal of Community Medicine | Published by Wolters Kluwer - Medknow 271

Abstract

Original Article

IntRoductIon

Sleep is essential for physical and psychological development 
of children as well as adolescents. It has been noted that 
there is a gradual decline in sleep time as children grow into 
adolescents, even though the need for sleep among adolescents 
does not decrease.[1] Adolescents need for sleep has been 
estimated up to 9.2 h per day.

Poor sleep has been noted to lead to poor diet, obesity, stunted 
growth, mental health issues, and substance abuse.[2-4] Daytime 
sleepiness and depressive symptoms have been associated 
with shorter total sleep time in adolescents.[5] Sufficient sleep 
and shorter sleep latency have been shown to lead to better 
academic performances as compared to insufficient sleep.[6]

There have been various studies regarding the factors that 
could be associated with poor sleep quality. Electronic devices 
such as television, gaming consoles, and computer, being an 
important part in the lives of the present day adolescents, 

have been seen to affect sleep quality.[7,8] Factors such as 
socioeconomic, cultural, and racial factors have been seen 
to be related to sleep problems.[9,10] Poor sleep quality has 
been reported to be associated with age and gender.[11,12] 
Children from lower socioeconomic status are seen to be at 
greater risk of poor-quality sleep.[13] Despite the knowledge 
regarding the importance of sufficient sleep, prevalence of 
insufficient sleep has been noted to increase among children 
and adolescents.[14,15]

It is of utmost importance to understand the repercussions of 
unhealthy sleep pattern and the environmental factors which 
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affect the sleep quality among adolescents so that urgent 
actions could be taken to mitigate the effect.

There are not enough studies in India documenting the sleep 
quality of adolescents. The aim of the study was to determine 
the prevalence of poor sleep quality of adolescents of an urban 
resettlement colony, New Delhi and to evaluate the association 
of poor sleep quality with the correlates.

mateRIals and metHods

A community-based cross-sectional study was conducted 
among adolescents aged 10–19 years, in an Urban Resettlement 
Colony, Dakshinpuri Extension, New Delhi, which is the field 
practice area of the Centre for Community Medicine, All India 
Institute of Medical Sciences, New Delhi.

The existing studies conducted on adolescents in India could 
not specify the prevalence of poor sleep quality. However, 
there are research works showing the prevalence of poor sleep 
quality among adolescents aged 12–17 years as 37.6%.[16] A 
sample size was calculated based on the prevalence of poor 
sleep quality of 37.6% with 95% confidence interval (CI) and 
4% as the absolute error. Nonresponse rate of 5% was included 
to calculate the sample required and rounded off to 620. A total 
of 620 adolescents were selected by simple random sampling 
from the population of 3526 adolescents in the area.

The area of study is the field practice area of Centre for 
Community Medicine Department of All India Institute of 
Medical Sciences. The data of the area are available through 
the Health Management and Information System maintained 
by the department. Adolescents residing in the area for the past 
6 months were included in the study. Very sick adolescents and 
those unable to comprehend the questionnaire were excluded 
from the study. The study was started during the month of May 
when the schools were closed for summer vacation. Two-third 
of the adolescents were approached during the vacation, and 
the rest were interviewed after the school reopened.

House-to-house survey was conducted. If the adolescent was 
unavailable at the first visit, two more visits were made. If the 
adolescent could not be interviewed by the third visit, he/she 
was considered a nonrespondent. The adolescents and their 
parents were explained the outline of the study. The questions 
put forward by the parents and adolescents were duly answered 
and their doubts were cleared.

Measures
A self-reported interview was conducted with the pretested, 
semi-structured interview schedule. The interview focused 
on information regarding age, sex, and family environment 
including the number of siblings, number of family members, 
and number of rooms in the home. Education and occupation 
of both the parents were also included.

Pittsburgh sleep quality index
It is a self-rated questionnaire which assesses sleep quality and 
disturbances over a 1-month time interval. Nineteen individual 
items generate seven “component” scores: subjective sleep 

quality, sleep latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of sleeping medication, and daytime 
dysfunction. It gives a combined Pittsburgh sleep quality 
index (PSQI) score that ranges from 0 to 21, and a higher score 
is indicative of poorer sleep quality. Scores ≤5 were associated 
with good sleep quality and score >5 were considered as poor 
sleep quality. It has high internal consistency Cronbach’s 
α = 0.83 and high test–retest reliability of 0.85 (P < 0.001).[17]

Screen time – it included the time spent by adolescents 
in watching television and using other screen-based 
media (computer, smart phone, tablet devices, laptop, and 
game console) on a typical weekday and a typical weekend 
day during the last 7 days preceding the interview. Weighted 
average of the screen time was calculated. Recommended 
screen time was taken to <2 h in a day.[18]

Anthropometric variables included body weight and 
height. Measurements were performed according to written 
standardized procedures. Body weight was measured to the 
nearest 100 g and with minimal clothing and without shoes 
using calibrated portable scale. Height was measured to the 
nearest 1 cm while the individual is in full standing position 
without shoes using calibrated portable measuring tape. Body 
mass index (BMI) was calculated as a ratio of weight in kg by 
height squared in meter. The International Obesity Task Force[19] 
age-and sex-specific BMI cutoff reference standards were used 
to identify overweight and obesity in adolescents between the 
age of 14 and 17 years. For participants who were 18 years and 
above, we used WHO adults’ cutoff points of 25–29.9 kg/m2 
for overweight and 30 kg/m2 and higher for obesity.

The Perceived stress scale (PSS) is a psychological instrument 
used to measure the perception of stress. It measures the degree 
to which one’s life is appraised as stressful. The scale has been 
designed to find the respondents’ perception about their life 
being unpredictable, uncontrollable, and overloaded. It also 
includes queries about the current level of stress experienced 
by the respondent. It was designed to be used in community 
samples with at least junior high school education. The items 
are easy to understand, and the response alternatives are simple 
to grasp. The questions in the PSS ask about feelings and 
thoughts during the last month. In each case, respondents are 
asked how often they felt a certain way.[20] Adolescents with 
perceived stress score ≥14 were considered to have moderate 
to high stress.

Statistical analysis
Data was entered using  Epi Info version 7.1 (Epi Info™, 
Division of Health Informatics & Surveillance (DHIS), 
Center for Surveillance, Epidemiology & Laboratory Services 
(CSELS)), and statistical analysis was done using Stata 
12.0 (College Station, Texas, USA) software for analyzing 
the general description of the questionnaires results and 
comparison of the score.

Chi-square test was used to observe association between 
global PSQI score and various correlates. A CI of 95% was 
achieved with 0.05 level of significance. Selected correlates 
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Table 1: Characteristics according to sleep quality

Characteristics Total (n) Poor sleep quality, n (%) Good sleep quality, n (%) P*
Gender

Male 233 12 (5.2) 221 (94.8) 0.1
Female 317 28 (8.8) 289 (91.2)

Age (years)
<15 342 11 (3.2) 331 (96.8) 0.0
≥15 208 29 (13.9) 179 (86.1)

Type of family
Nuclear 362 26 (7.2) 336 (92.8) 0.9
Extended 188 14 (7.4) 174 (92.6)

Number of family members
Three 13 0 13 (100) 0.4
Four 132 8 (6.1) 124 (93.9)
Five or more 405 32 (7.9) 373 (92.1)

Number of rooms
One 248 19 (7.7) 229 (92.3) 0.7
Two or room 302 21 (7.0) 281 (93.0)

Number of siblings
One 16 0 16 (100.0) 0.1
Two 180 9 (5.0) 171 (95.0)
Three or more 354 31 (8.8) 323 (91.2)

Father’s education
Profession/honors/graduate/postgraduate 55 7 (12.7) 48 (87.3) 0.4
Intermediate/high school diploma 87 5 (5.7) 82 (94.3)
High school certificate 240 15 (6.3) 225 (93.7)
Middle school certificate 105 7 (6.7) 98 (93.3)
Primary school certificate 12 1 (8.33) 11 (91.7)
Illiterate 21 0 21 (100)

Father’s occupation
Profession/semi-profession/clerical/shop owner/farmer/skilled 
worker

248 7 (2.8) 255 (97.2) 0.6

Semiskilled worker/unskilled worker/unemployed 272 18 (6.6) 230 (93.4)
Mother’s education

Profession/honors/graduate/postgraduate 130 11 (8.5) 119 (91.5) 0.4
Intermediate/high school diploma 13 0 13 (100.0)
High school certificate 144 12 (8.3) 124 (91.7)
Middle school certificate 184 11 (6.0) 173 (94.0)
Primary school certificate 57 2 (3.5) 55 (96.5)
Illiterate 23 3 (13.0) 20 (87.0)

Mother’s occupation
Profession/semi-profession/clerical/shop owner/farmer/skilled 
worker

9 1 (11.1) 8 (88.9) 0.6

Semiskilled worker/unskilled worker/homemaker 534 38 (7.1) 496 (96.9)
Vacation

Yes 400 26 (6.5) 374 (93.5) 0.2
No 150 14 (9.3) 136 (90.7)

Screen time (h)
<2 177 11 (6.2) 166 (93.8) 0.5
≥2 373 29 (7.8) 344 (92.2)

BMI
Normal 497 37 (7.4) 460 (96.2) 0.6
Overweight/obesity 53 3 (5.7) 50 (94.3)

PSS
Low stress 22 4 (18.2) 18 (81.8) 0.5
Moderate/high stress 186 25 (13.4) 161 (86.6)

*P value is calculated using χ2. BMI: Body mass index, PSS: Perceived stress scale
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with P < 0.2 in bivariate analysis were included in multivariate 
logistic regression analysis. The results were reported as odds 
ratio (95% CI).

Ethical issues
Approval for the study was taken from the Ethics Committee of 

Ethical issues 
Approval for the study was taken from the Ethics Committee of 
AIIMS. Informed written consent was taken from adolescents 
18 years of age and above. Informed written assent was take 
for adolescents <18 years of age and informed written consent 
was taken from the caretaker of the adolescents.

Results

A total of 550 adolescents were interviewed, among whom 
42.4% were females and 57.6% were males. Seventy 
adolescents could not be interviewed as their houses were 
locked on 3 occasions. Among the 70 adolescents who 
could not be interviewed, 39 were females and 31 were 
males. Response rate for the interview was 88.7% [Table 1]. 
Of 550 adolescents, 400 of them were interviewed during 
vacation and the rest 150 were interviewed when the school 
reopened and they were attending the same. The mean age 
of the adolescents included in the study was 13.8 (standard 

deviation [SD] = 2.8). The mean of PSQI total score was 
2.3 (SD = 1.9); 1.7 (SD = 1.7) for adolescents younger than 
15 years of age and 3.1 (SD = 2.1) for those 15 years and 
above. Of all the adolescents who were interviewed, 7.3% 
of them were found to be poor sleepers. The demographic 
profile, parents’ education and occupation, BMI, and perceived 
stress score in relation to sleep quality have been shown in 
Table 1. Differences in sleep quality with respect to gender, 
family type, siblings, parental education and occupation, 
screen time, BMI, and PSS were not found significant; but, 
there were significant difference in sleep quality as far as age 
groups were concerned (P = 0.00).

Table 2 shows the distribution of PSQI component scores 
along with the global PSQI score during the vacation and 
school days. It was noted that around 18% of adolescents 
reported sleep duration of <6 h per day; 20% of the adolescents 
reported having sleep latency of >30 min. No adolescents 
complained daytime dysfunction, nor did anyone report the use 
of medication for last 1 month. Differences in subjective sleep 
quality and sleep duration were not significant; however, there 
were significant differences in sleep latency, habitual sleep 
efficiency, and some sleep disturbances. Prevalence of poor 
sleep quality in our study was found to be 7.3% (9.3% and 6.5% 
during the school days and vacation days respectively). Sleep 

Table 2: Results of Pittsburgh sleep quality index and its components among adolescents

Variables Total (n=550) Vacation (n=400) School days (n=150) P
Average time to go off to sleep (min) 16.1±19.3 16.3±19.1 15.7±19.7
Average duration of actual sleep (h) 8.3±1.7 8.5±1.8 7.7±1.4
Subjective sleep quality, n (%)

Very good 227 (41.3) 163 (40.8) 64 (42.7) 0.6
Fairly good 318 (57.8) 234 (58.5) 84 (56.0)
Fairly bad 4 (0.7) 2 (0.5) 2 (1.3)
Very bad 1 (0.2) 1 (0.3)

Sleep latency (min), n (%)
<15 298 (54.2) 233 (58.3) 65 (43.3) 0.02
15-30 139 (25.3) 92 (23.0) 47 (31.3)
31-60 83 (15.1) 54 (13.5) 29 (19.3)
>60 30 (5.5) 21 (5.3) 9 (6.0)

Sleep duration (h), n (%)
>7 399 (72.6) 296 (74.0) 103 (65.7) 0.06
6-7 52 (9.5) 41 (10.3) 11 (7.3)
5-6 92 (16.7) 57 (14.3) 35 (23.3)
<5 7 (1.3) 6 (1.5) 1 (0.7)

Habitual sleep efficiency, n (%)
>85 476 (86.6) 356 (89.0) 120 (80.0) 0.04
75-84 59 (10.7) 34 (8.5) 25 (16.6)
65-74 9 (1.6) 6 (1.5) 3 (2.0)
<65 6 (1.1) 4 (1.0) 2 (1.3)

Some sleep disturbance, n (%) 174 (31.6) 101 (25.3) 73 (48.7) 0.00
Medication used for sleep, n (%) 0 0 0
Daytime dysfunction, n (%) 0 0 0
Global PSQI, n (%)

≤5 510 (92.7) 374 (93.5) 136 (90.6) 0.2
>5 40 (7.3) 26 (6.5) 14 (9.3)

PSQI: Pittsburgh sleep quality index
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efficiency was also noted to be higher during vacation (89%) 
in comparison to 80% during the school days. Subjective sleep 
quality was however similar during both vacation and school 
days. Finally, adolescents reported higher sleep disturbances 
during the school days than those during the vacation (48.7%, 
25.3% respectively).

As per Table 3, odds ratio for poor sleep quality across various 
characteristics was achieved by using logistic regression after 
adjusting for age, gender, number of siblings, and vacation. 
It was found that adolescents of age group ≥15 years have 
higher odds of having poor sleep quality than those younger 
than 15 years of age (odds ratio = 4.9; 95% CI: 2.2, 10.8).

dIscussIon

Adolescence is a transition from childhood to adulthood and 
is affected by the immediate environment surrounding the 
adolescents. The present study aims to determine the sleep 
quality and sleep disturbances among the adolescents. It also 
aimed to determine the factors associated with poor sleep 
quality.

The prevalence of poor sleep quality among the adolescents, 
based on this study, is 7.3%. However, evidence from previous 
studies in India among adolescents aged 12–17 years has 
shown the prevalence of poor sleep quality to be around 
37.6%.[16] Study in United States on adolescents showed 
that 16.3% of adolescents suffer from one or the other sleep 
problems.[21] Around 16.9% of Chinese adolescents have 
shown to present with sleep disturbances.[22] Significant 
difference in sleep duration was noted among adolescents of 
age ≥15 years as compared to the younger group in the present 
study. Adolescents of older age group were sleeping less 
than the younger adolescents (7.7 h vs. 8.6 h, respectively). 
Similar results were seen in a study done on urban schoolgoing 
adolescents[23] in which adolescents studying in higher grades 
were seen to have a poorer sleep quality. The probable reason 
is assumed to be the increase in the academic demands from 
adolescents of higher grades. However, in order to find 
association between sleep quality and other factors, various 
correlates were also included apart from age. 

In the study, adolescents were actually sleeping for an average 
of 8.3 h as compared to the set requirement of minimum sleep 
duration of 9.2 h per night.[24] In a separate study on adolescents 
in India, total sleep time was found to be 7.8 h per day.[23] The 
difference in the sleep duration can be attributed to the fact that 
a major proportion of the interview in the present study was 
conducted during the summer vacation. This is evident, as the 
average duration of actual sleep during school days has been 
shown to be 7.7 h per night in our study, which is comparable 
to the study by Gupta et al.[23]

Considering fathers’ occupation as an indication of 
socioeconomic condition, it was observed to have no 
association with the sleep quality in the present study. 
However, study by Saxena et al.[16] and Marco et al.[13] showed 
that adolescents from lower socioeconomic conditions showed 
poorer sleep outcomes. Lower socio economic condition 
maybe a cause of ignorance toward sleep hygiene practices, 
and therefore, they are unable to utilize it at home.

The study did not show association between the screen time 
and sleep quality. Van den Bulck showed that the presence 
of media delayed the bed time and wake up time leading to 
daytime sleepiness.[25] Although the present study did not 
inquire regarding the same, further studies including the above 
variable are required for an in-depth study.

The study did not show any significant association between BMI, 
perceived stress, and sleep quality. A meta-analysis including 
longitudinal studies showed that children and adolescents who 
sleep for shorter duration have twice the odds of overweight or 
obesity as compared to those who sleep for longer duration.[26] 
However, there is dearth of studies from India which assesses 
perceived stress association with the sleep quality among 
adolescents. A study by Lemma et al. including the university 
students of Ethiopia showed strong association of perceived 
stress with sleep quality.[11] A more in-depth study can therefore 
give us a clear picture regarding the stress and sleep quality.

Table 3: Odds ratio and 95% confidence interval for poor 
sleep quality

Variable Unadjusted 
OR (95% CI)

Adjusted OR 
(95% CI)

Age
<15 Reference Reference
≥15 4.87 (2.3-9.9) 4.9 (2.2-10.8)

Gender
Female Reference Reference
Male 0.56 (0.3-1.1) 0.5 (0.2-1.2)

Type of family
Nuclear Reference
Extended 1.03 (0.5-2.04)

Number of rooms
One Reference
Two or more 0.9 (0.5-1.7)

Father’s occupation
Semi-skilled worker/unskilled 
worker/unemployed

Reference

Profession/semi-profession/clerical/
shop owner/farmer/skilled worker

1.17 (0.6-2.3)

Vacation
No Reference Reference
Yes 1.5 (0.8-2.9) 1.3 (0.6-2.8)

Screen time (h)
<2 Reference
≥2 1.3 (0.6-2.6)

BMI
Normal Reference
Overweight/obesity 0.74 (0.2-2.5)

PSS
Low stress Reference
Moderate/high stress 0.69 (0.2-2.2)

OR: Odd ratio, CI: Confidence interval, BMI: Body mass index, 
PSS: Perceived stress scale
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Global PSQI score showed good quality of sleep in 93% of the 
adolescents. The study was conducted in an urban resettlement 
colony with around 400 interviews being conducted during 
the vacation. This could be a reason for the high percentage 
of good-quality sleep.

The strength of the study was that it was a community-based 
study compared to most other studies conducted in India 
which were either school-based or hospital-based study. High 
response rate (91.7%) was observed in the study. Validated 
questionnaire was used to evaluate sleep quality and stress 
score.

However, the study had some limitations. As a cross-sectional 
study, the results of the study cannot be an indication of causal 
relationship. It was self-reported sleep quality estimation and 
other covariates by the adolescents; thereby, it is vulnerable to 
recall bias. This may give an overestimated or underestimated 
picture rather than the actual. Major part of the study was 
conducted during the vacation, thereby giving a picture of 
good sleep quality among higher proportion of the adolescents 
interviewed.

conclusIon

Significant difference in sleep duration was noted among 
adolescents of age ≥15 years as compared to the younger 
group in the present study. Adolescents of older age group 
were sleeping less than the younger adolescents (7.7 h vs. 
8.6 h, respectively). Global PSQI score showed good quality 
of sleep in 93% of the adolescents.
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