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ABSTRACT

Background: Sleep plays an important role in our life. Adolescents undergo several changes with puberty and
have a preference for later bedtimes due to internet usage. Evidence shows that many adolescents are not ob-
taining the required amounts of sleep (8-10 hours) due to inadequate sleep practices. The objectives of this
research were to study sleep-pattern among adolescents in Semi urban Coimbatore and also to determine the
sleep hygiene practices among the adolescents

Methodology: This study is a school based cross-sectional study. A total of 300 adolescents from class VIII to
XIIth were selected using simple random sampling. Data was collected from February to May 2018. A struc-
tured questionnaire for sleep pattern and Sleep Hygiene Index was used.

Results: The adolescents’ mean sleep duration was 7.49 + 1.12 hours on weekdays and 9.32 + 1.55 hours on
weekends. Mean Sleep Pattern Index (SPI) score was 22.48+6.9 and Mean Sleep Hygiene Index (SHI) score
was 17.51+6.3 in our study.

Conclusions: Majority of the adolescents had moderate scores of sleep pattern and sleep hygiene practices.
Interventions directed towards promoting good sleep hygiene strategies are required to improve the physical
and emotional health of adolescents.
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INTRODUCTION

Sleep is an essential need for optimizing physical,
cognitive, emotional health and for maintaining good
quality of life.! The normal duration of sleep is 8-10
hrs during the puberty.z The disturbances in sleep or
its deprivation or insomnia is proved to impair ado-
lescents’ ability in learning, concentrating and in
emotional regulation which can lead to stress, emo-
tional disturbance and decreased motivation.3

Adolescence is the phase of life between childhood
and adulthood, from ages 10 to 19.# Adolescence be-
ing the period where major change or gradual transi-
tion happens in a person from childhood to adult-
hood. This is also the period where most of the habits
and routines are formed in them. Around 16% of the
adolescents are considered to have significant in-
somniacs.5 Students also are known for their variable
sleep schedules. Such schedules, along with other
common student practices (e.g., alcohol and caffeine
consumption) are associated with poor sleep hy-
giene.b Hence it becomes crucial that their sleep be-
haviours and quality is regulated and ensured to be
adequate to ensure their ideal development and
health.

According to ICSD, inadequate sleep hygiene is de-
fined as a sleep disorder because of daily lifestyle ac-
tivities that are inconsistent with the maintenance of
good sleep quality (American academy of sleep med-
icine,2017).7 Researchers have demonstrated that in
clinical populations that improving sleep hygiene
knowledge and practices is an effective treatment for
insomnia.8 However, researchers who have exam-
ined relationships between sleep hygiene and prac-
tices in nonclinical samples and overall sleep quality
have produced inconsistent findings, perhaps be-
cause of questionable measures.® A study conducted
on school children in Asia, Europe, US suggest that 6-
37% of adolescents having difficulty in normal sleep
quality about more than one of the behavioural di-
mensions of quality of sleep like undisturbed sleep,
falling asleep etc.l0 Recently many studies showed
the increasing mobile phone addiction and gaming
addictions which also affects the sleep quality and
increases day time sleepiness.!! A study by Scott H
had shown that heavier social media use was associ-
ated with poorer sleep patterns.!2

Sleep hygiene has been proven to be an important
predictor of sleep quality. A person’s sleep hygiene
plays an important role in their daily functioning. On-
ly minimal number of research study focuses on
sleep quality and practices among the adolescents in
India. Not many studies have been done examining
the sleep hygiene practices among adolescents in
South India. Also, Coimbatore, part of Tamil Nadu is a
hub for educational institution and hence there is a
need to find the prevalence of sleep hygiene practic-
es among adolescents.

As people’s sleep hygiene can play an important role
in their daily functioning, this present study was
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conducted to study the sleep patterns and Sleep hy-
giene behaviors among school going adolescents in
semi-urban Coimbatore.

The objectives of the study were to determine the
sleep patterns among adolescents and to determine
the sleep hygiene practices among the adolescents of
Semi urban Coimbatore.

METHODOLOGY

A cross sectional study was done among school going
adolescents, both boys and girls between classes VIII
to XII*h standard (aged 14 to 19 years) after obtain-
ing assent from student and informed consent from
their parents. Total of 8 schools (4 government and 4
private schools) in Coimbatore district were selected
by simple random sampling. The study was done be-
tween February to May 2018. Sample size was calcu-
lated based on study by Gurjeet Kaur!? where the
prevalence of poor sleep hygiene was 77.7%. Using
the formula n= Z2pq/d? at 95% confidence interval
and allowable error of 5%, and assuming a non-
response rate as 10%, total sample size found to be
300. The Inclusion criteria was Students aged 14 to
19 years in the selected schools of Coimbatore dis-
trict. And the exclusion criteria were students who
suffered from psychiatric illness, who were on an-
tiepileptic treatment and those who are not willing
for the study.

Institutional ethics committee clearance was ob-
tained at Karpagam Faculty of Medical Sciences and
Research, Coimbatore on 18.12.2017 (Approval No:
IHEC/117/Community Medicine/12.2017). Permis-
sion letter was obtained from the principal of the
schools. Data was collected after taking Assent form
duly signed from the student and Informed consent
from their parents were obtained. Data collection
was done by team of three doctors (after sensitiza-
tion about the study). The schoolteachers of con-
cerned students were kept within the classroom to
ensure confidentiality of the student and to assist in
proper data collection. The Study tool is a structured
questionnaire which consists of two sessions- sleep
pattern index and sleep hygiene index.

Part A - Sleep pattern index (SPI)
Part B - Sleep hygiene index (SHI)

The first section SPI consisted of 21 questions (15
questions on Likert scale type) and the second sec-
tion SHQ consisted of 13. The SHQ items were taken
from the diagnostic criteria for inadequate sleep hy-
giene as defined in the International Classification of
Sleep Disordersi*. Reliability of the questionnaire was
0.8 in previous studies!5. SHI has shown moderate
internal consistency and good 2-week test-retest
stability (r=0.71, p<0.001) in studies.® Scores are
calculated on a Likert scale of 0-4 (O=never, 1=rarely,
2=sometimes, 3=frequent, 4=always) for each stu-
dent and are categorized for the sleep pattern and
sleep hygiene under scored categories.
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Indices used in the study
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Table 1: Distribution of demographic variables
with respect to Sleep Pattern Index (N=300)

A. Sleep pattern index - Scoring (SPI) Score

Excellent 0-15 Demographic Sleep Hygiene Index

Moderate 16-30 Variables Excellent (%) Moderate (%) Fair (%)

Fair 30-45 Age

Poor 45-60 <15 years 36 (19.4) 129 (69.4) 21 (11.3)
>15years 12 (10.5) 83 (72.8) 19 (16.7)

B. Sleep hygiene index - Scoring (SHI) Score Gender

Excellent 0-125 Male 25(52.1) 106 (50) 18 (45)

Fair 26-395  Class

Poor 395.59 VIl 17 (35.4) 45 (21.2) 9 (22.5)
IX 6 (12.5) 29 (13.7) 6 (15)

The data was analyzed using SPSS 25.0 software. §I i7(1((3)542L) ;Z g;g% E13 825;;)

Simple descriptive statistical measures were used to XII 3(6.3) 30 (14.2) 19 (47.5)

denote the sleep Pattern and sleep hygiene practices.  gchool

Mean scores were calculated for sleep pattern and Government 25 (52.1) 107 (50.5) 18 (45)

hygiene indices. Inferential statistics like independ- Private 23 (47.9) 105 (49.5) 22 (55)

ent t test and ANOVA were used appropriately.

RESULTS

Our study participants included adolescents from
VIII grade till 12t grade ie., aged 14-19 years in se-
lected schools, Coimbatore. Among these 300 partic-
ipants, males constitute 49 % and females constitute
51%. The Mean adolescents’ sleep duration was
found to be 7.49 + 1.12 hours on weekdays and 9.32
+ 1.55 hours on weekends (Saturdays and Sundays).
The distribution of SPI and SHI scores according to
demographic variables are given Tables 1 and 2.

Table 1 shows that majority of adolescents had mod-
erate SPI scores among both the age groups <15 and
> 15 years. Among males, majority had excellent SPI
scores (52.1%), whereas among females most of
them had fair SPI scores (55%). Most adolescents in
government schools had excellent SPI scores
(52.1%), whereas in Private schools’ majority had
fair scores (55%).

Among SHI scores, majority of the adolescents had
moderate SHI scores among both age groups as seen
in Table 2. Among Gender, Males mostly had fair SHI
scores (70%), whereas females had moderate SHI
scores (53.1%). Among classes, most adolescents had
excellent to moderate SHI scores. Almost 70% of the
adolescents in government schools had poor SHI
scores whereas, 52.6% had moderate SHI scores in
Private schools.

The table 3 shows that using independent t test,
there is no Significance difference between Age,
Gender, School and SPI. Also, there is no significant
difference between Sex, Age, School and SHI.

Using ANOVA test, it was found that there is Statisti-
cal significance difference between class and SPI,
with class XII having significantly high SPI compared
to the other classes. Similarly, there is Significant
difference between class and SHI, with class IX hav-
ing significantly higher SPI compared to the other
classes.
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Table 2: Distribution of demographic variables
with respect to Sleep Hygiene Index (N=300)

Demographic Sleep Hygiene Index
Variables Excellent (%) Moderate (%) Fair (%)
Age

<15years 45 (24.2) 126 (67.7) 15(8.1)

>15years 22 (19.3) 87 (76.3) 5(4.4)
Gender

Male 35(52.2) 100 (46.9) 14 (70)

Female 32 (47.8) 113 (53.1) 6 (30)
Class

VIII 24 (35.8) 41(19.2) 6 (30)

IX 7 (10.4) 28 (13.1) 6 (30)

X 7 (10.4) 38(17.8) 2 (10)

XI 21(31.3) 66 (31) 2 (10)

XII 8 (11.9) 40 (18.8) 4 (20)
School

Government 35 (52.2) 101 (47.4) 14 (70)

Private 32 (47.8) 112 (52.6) 6 (30)

Post Hoc - Tukey HSD test was used to test the sig-
nificant difference between the classes based on
mean difference. It revealed that there is significant
difference between classes VIIIt and XIIt (p=0.00),
[Xth and XIt* (p=0.038), Xt and XIIt" (p=0.009), XIth
and IXth, XIIth class (p=0.03, p= 0.00) and between
XIIth and VIII, IX, XIth class (p=0.00, p= 0.009, p=0.00).
VIIIth, Xth and XIth class students have more mean dif-
ference compared with [Xth and XII* class students. It
concludes that SPI is poorest among IXth and XIIt
class students compared to VIIIth, Xth and XIth class
students.

Post Hoc - Tukey HSD test for testing significance in
Mean difference of SHI between the classes revealed
that there is significant difference between classes
VIt and IXt™, XIIt (p=0.017, p=0.011), IX*» and VIIIth
(p=0.017) and between XIIth and VIIIt class
(p=0.011).

VIIIth , Xth and XIth class students have more mean dif-
ference compared with [Xth and XIIt* class students. It
concludes that SHI is poorest among IX% and XIIth
class students compared to VIIIth, Xth and XIIth class
students.
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Table 3: Comparison between the Age, gender, School and Class with regard to SPI and SHI (N=300)

Variables SPI (Mean # SD) P - Value SHI (Mean * SD) P - Value
Agea
<15 years 21.95+7.197 0.091 17.15 + 6.498 0.210
>15 years 23.35+6.588 18.10 + 60.060
Gendera
Male 21.86 £ 6.898 0.119 17.71 £ 6.637 0.586
Female 23.11 £7.054 17.31+6.052
ClassP
VIII 21.28 +7.397 0.000* 15.79 £ 6.542 0.003*
IX 2398 £6.732 19.59 + 6.877
X 22.26 £ 6.367 17.19 £5.811
XI 20.39 £6.048 16.94 +5.513
XII 26.71 +6.835 19.48 £ 6.696
School2
Government 21.86 + 6.844 0.125 17.69 £ 6.621 0.630
Private 23.10+7.077 17.33 £ 6.066

* Indicates Statistically Significant < 0.05; aUsing Independent t test; PUsing ANOVA

Table 4: Sleep Pattern Questionnaire - Items (PART A) (N=300)

Item Item question Most common Percentage

No reply

4 At what time you go to bed on school days and weekends? 10 pm 32%
10.30 pm 19.5%

5 At what time you get up from sleep? 6 am 39%
6.30 am 19.7%

6 How many hours on an average do you sleep at night 8 hrs 43.3%

Likert scale Responses: 0=Never, 1=Rarely, 2=Sometimes, 3=Frequenty,4=Always

7 I take short sleeps during day time, school hours or tuition hours Sometimes 36 %
8 My parents influence the time of going to bed Never 18%
9 My parents influence the time of getting up from bed Frequent 33.7%
10  Irely onalarm to wake up in the morning Never 36.3%
11  Thave difficulty in falling asleep immediately after going to bed Sometimes 27.7%
12 Iwake up during night Never 31%
13 Thave problems going to sleep after waking up at night Never 55.3%
14 I stay awake during late night. If so what do you do? Watch Tv, Use electronic gadg- Never 27%
ets, Any other. How often does that happen?
15  Irely on medications to get a better night sleep Never 87.7%
16 I have morning head aches Never 60.3%
17  Ifeel tired when [ wake up in the morning Sometimes 29.3%
18 Ihave trouble staying wake in morning while performing daily tasks Never 41.3%
19  Ican sleep comfortably if my sleeping schedule changed Sometimes 27.3%
20 I skip my daily exercise (running, jogging, cycling or gymnastics) Sometimes 26.7%
21  Ifollow a different sleeping pattern on my school days and weekend /holidays Always 36%

Table.5 Sleep Hygiene Questionnaire Items- (PART B) (N=300)

Item Item question Most common Percentage

No reply

1 [ take short sleeps during day time lasting 2 or more hours Never 51.7%
2 I go to bed at different times from day to day Rarely 283 %
3 [ get out of bed at different times from day to day Rarely 36.3 %
4 [ exercise to a point of sweating on hour before going to bed Never 69.3 %
5 [ stay in bed longer than I should do 2/3 times a week Rarely 33.7%
6 I consume coffee/ tea, chocolate/ soft drinks before going to bed Never 63 %
7 I do something that keeps me awake before bed time (play videogames, use internet)  Never 32.7%
8 I go to bed feeling stressed, angry or upset or nervous Sometimes 29%

9 [ use my bed for things other than sleeping (watch tv, read, eat or study) Never 223 %
10 I sleep on an uncomfortable bed (poor mattress/pillow), (too much/not enough blan- Never 72%

kets)

11 Isleep in an uncomfortable bed room (eg: too bright, too hot, too cold, too noisy) Never 69.7 %
12 Ido important work before bedtime (eg: reading, writing or studying) Sometimes 27 %
13 Ithink, plan or worry when I am in bed Always 33.7%
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Sleep pattern scores:

Mean SPI score was 22.48+6.9 in our study. Among
the 300 participants, 16 % had excellent scores, 70.7
% had moderate scores, 13.3% had fair scores and
none had poor sleep pattern scores.

Sleep hygiene scores:

Mean SHI score was 17.51%6.3 in the current study.
Among the participants, 27.3% had excellent scores,
71 % had moderate scores, 6.7 % had fair scores and
none had poor sleep hygiene scores.

R? Linear = 0.326

SHI

Figure 1: Scatterplot showing correlation be-
tween SPI and SHI scores.

Table 6: Correlation between SPI and SHI:

Index Mean Std.Deviation N r - Value P -Value

SPI 22.48 6.994 300 0.571 0.000*
SHI 17.51 6.342 300

Pearson Correlation Test was performed to correlate
the SPI and SHI at 5% level of significance was ob-
served. The table 6 shows that there is Moderate
Positive Correlation between SPI and SHI with
greater mean value among SPI index (r =0.571,
p<0.05).

DISCUSSION

In our study, the adolescents' mean sleep duration
was 7.07 +/- 1.08 hours, and most common response
being 8 hours (43.3%). Whereas, in a study done by
Murugesan G et al., on Sleep patterns, hygiene and
daytime sleepiness among adolescent school-goers
in Tamilnadu, more than 64% (348) of adolescents
slept <8 hours at night with 5.6% (30%) sleeping <6
hours.16 This may be due to different times of con-
duction of the studies.

Sleep pattern:

In a study by Asarnow LD et al., on effects of bedtime
and sleep duration on academic and emotional out-
comes, sleep duration of children has been declining,
approximately 45% and 85% of 6th-12t grade stu-
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dents report sleeping less than the recommended
amount during school nights.l? Most studies have
shown adolescents on an average obtain 7.5 to 8.5
hours of night sleep with 26.6% getting less than 6.5
h of sleep per night and only 15% of them gets 8.5 h
or more.18

In our study, around 18% reported that their parents
never had monitored them going to bed but fre-
quently monitored the time of getting up (33.7%).
Eighty-four adolescents (60.0%) reported that their
parents do not influence their bedtimes on school
days. However, in a study by John B on Sleep-
patterns, sleep hygiene behaviors and parental moni-
toring among Bahrain-based Indian adolescents,
60.7% adolescents’ parents influenced their time of
getting up from bed on school days.? This difference
can be because of varied habits/cultures at different
places.

In our study, around 27.7% of the adolescent school
goers have reported difficulty in falling asleep imme-
diately after going to bed. Many of them, 55.3% have
reported they had problems going to sleep after wak-
ing up in between sleep. In a study by Hysing M., on
Sleep patterns and insomnia among adolescents. A
majority of the adolescents (65%) reported sleep on-
set latency exceeding 30 min.1?

In our study, around 36.3% of the adolescents did
not rely on alarm for getting up. After waking up in
the morning, 29.3% reported they feel tired some-
times, 60.3% never had headaches. In our study, only
27.3% reported that they can sometimes adjust to a
changed sleep schedule. Around 26.7% reported
sometimes they skip their daily exercises due to poor
sleep and irregular sleep patterns. In a study by
Figueiro M Get al., on Nature and Science of Sleep, it
was found that Delayed sleep phase syndrome is a
pathological shift of the normal delay in the timing of
sleep onset that occurs at this age, those affected will
typically go to bed between 1lam and 4am and wake
much later in the morning.20

In our study most of them, 36% had reported they
follow a different sleep pattern on school days and
weekends. In a study by Eliasson AH et al, it was
noted that cyclical sleep deprivation or sleep debt on
school days, mitigated by a “catch-up” sleep on
weekends and holidays is often shown by some chil-
dren and adolescents.?!

In our study, the sleep hygiene score was very poor
among both males and females whereas scores were
poor, among males 57.9 % compared to females. Ac-
cording to grades, class 6 (31.3%) and class 7(28.9)
had poor and very poor scores. In a study by John Bet
al,, on Sleep-patterns, sleep hygiene behaviours and
parental monitoring, when grouped according to
gender, the male adolescents obtained slightly higher
sleep hygiene scores than female adolescents (Mean
31.3 + 6.2 vs. 30.8 £ 5.8, respectively).6

In our study grade 11t adolescents had highest sleep
pattern scores as compared to 9t standard who had
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poorest scores. In a study by John B., on Sleep-
patterns, sleep hygiene behaviours, the Sleep hy-
giene index scores grouped according to grade levels
showed varied results. The highest score was ob-
tained among grade 10 adolescents, followed by 7t
graders and 12t graders, indicating poorer sleep hy-
giene practices among these adolescents (Mean 32.5
+5.4,32.2+7.2and 31.4 + 5.6, respectively).t

Sleep hygiene:

Majority of the adolescents 51.7% reported they
never had short sleeps during day time. 28.3% had
reported rarely going to bed on different times from
day to day.

In our study, 36.3% reported they rarely get out of
their bed. In another study by Murugesan G et al on-
Sleep patterns, hygiene and daytime sleepiness
among adolescent school-goers about 43% (232) re-
ported they had interrupted sleep.16

In our study, Majority of them (63%) never had cof-
fee/tea/chocolate drinks before going to bed. 29% of
them had reported they go to bed stressed, angry/
upset. In previous studies undertaken by McKnight-
Eily LR and O'Brien EM in American 14-18-year-
olds, it was demonstrated that an association exists
between insufficient sleep and an increased likeli-
hood of engaging in some health-risk behaviours,
such as smoking, alcohol use, marijuana use and vio-
lence.22

In the current study, only 18 % used their beds for
things other than sleep, while 22.3% never used for
others. In a study by Murugesan G et al.,, on Sleep pat-
terns, hygiene and daytime sleepiness over 64% of
them had watched tv in bed and more than 23% re-
ported use of mobile phone in bed.3 In another study
done by Rafique et al, on effects of mobile use on
subjective sleep quality, it was found that average
mobile screen usage time was 8.57+4.59/24 hours. It
was also noted that using the mobile for at least 30
minutes before sleeping time after the lights have
been turned off and keeping mobile near their pillow
are positively associated with poor sleep quality.23

In the current study, almost 27% of adolescents had
reported they sometimes do important work before
going to bed. Around one third of the adolescents in
our study, reported they always think, plan or worry
when in bed.

SHI and SPI scores:

In our study, the Mean SPI score was 22.48 * 6.9 and
majority of the adolescents (70.7%) had moderate
SPI scores. None had poor scores.

And the Mean SHI score was 17.51 + 6.3 in the cur-
rent study, and almost 71 % had moderate scores.
None had poor SHI scores.

In a study by Mastin DF on Assessment of sleep hy-
giene using the Sleep Hygiene Index., the sleep hy-
giene scores among adolescents were 34.66+ 6.6 and
Pearson r values ranged from 0.371 to 0.458
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(p,0.01)2% In our study the sleep hygiene scores were
poor compared to that study. Whereas the Pearson
correlation r value in our study was 0.571 (p<0.05)
which is better correlated as compared to same
study.

LIMITATIONS

Small sample size and selected area- question of
generalizability for a larger region. We have included
only the adolescents aged 14 to 19 years in our
study.

CONCLUSION

Our study indicated that majority of the adolescents
had moderate to excellent sleep pattern and sleep
hygiene practices. Age wise, majority had moderate
SPI and SHI scores in both below and above 15 years
category, where Males mostly showed better Sleep
pattern indices and females showed better Sleep hy-
giene indices. The Government school going adoles-
cents had excellent Sleep pattern indices while Pri-
vate school goers showed Moderate Sleep Hygiene
indices. Although on comparison, the age, gender and
school type were not statistically significant. Among
the Classes VIII-XIIt, the students had poorest SPI
and SHI among IXt* and XIIth class students compared
to VIIIth, Xth gnd XIIth class students.

This study recommends School Health education and
awareness programme that focuses on the im-
portance of healthy sleep hygiene practices and its
impacts on health, needs to be emphasized among
adolescents in schools. In depth studies are needed,
in order to establish factors strongly associated with
poor sleep hygiene and practices to make effective
interventions.
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