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Abstract

Background: Sleep disturbance has been shown to cause metabolic and endocrine alternations. Sleep has
been known to influence the physical and emotional well being of adolescents by causing substantial
biological and psychosocial changes. According to recent estimates, the worldwide prevalence of obesity
has doubled since 1980. Lack of adequate sleep predisposes overweight and obesity. Growing evidence
suggests that short sleep duration is a risk factor for obesity and its complications.

Objective: The objective was to investigate the association between self-reported usual sleep duration and
the prevalence of overweight and obesity among the adolescents of Rewa city, M.P.

Material and Methods: A cross-sectional community-based study was conducted among 744 adolescents
aged 10-19 years from Rewa city M.P. India using modified questionnaire and standardized
anthropometric measures through house-to-house visits. Data was entered in Microsoft Excel sheet,
analysed and interpreted using descriptive statistics.

Results: In our study significantly higher prevalence of overweight/obesity was found among subjects
sleeping < 6hours as compared to those sleeping 6 to 8 hours in night.

Conclusion: Short sleep duration would get exaggerated with increase in weight gain and incident
overweight/obesity. Further research is needed to understand the mechanisms by which sleep duration may
affect weight.

Keywords: sleep, overweight, adolescents.

Introduction

Obesity is the main determinant of preventable
burden of diseases.! Globally at the other end of
the malnutrition obesity is emerging as a today’s
most blatantly visible yet most neglected public
health problems. Obesity is a complex condition,
having serious social and psychological
dimensions, that affects virtually all age and
socioeconomic groups and threatens to overwhelm

both developed and developing countries.? In
recent years prevalence of childhood obesity has
risen globally. The International Association for
the Study of Obesity (IASO) and International
Obesity Task Force (IOTF) estimate that 200
million school children are either overweight or
obese.® The evidence offers a discouraging
prediction with the fact that chance of an obese
teen becoming an obese adult is as high as 80%."
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Obesity and poor sleep are concurrent epidemics
in youth. Of the modern living Inadequate or
unsatisfactory sleep is becoming a serious health
issue. For a healthy living sleep is one of the basic
necessities. Good and adequate sleep improves the
quality of life. Sleep helps the brain to work
properly, improve memory and provide longevity.
An adequate amount of sleep improves ability to
function and feel well while awake.

Many factors like meeting academic deadlines and
hectic school schedules are the major factors that
interfere with normal sleep patterns among
adolescents.  Adolescents  don’t  recognize
importance of sleep, some of them view the
sleeping time as wasted time and consciously
disregard the need for sleep, these all are at risk
for sleep disturbance. However, the fact is that for
optimal functioning of the body sleep is essential,
it helps to restore and maintain normal functioning
of the immune, endocrine, nervous, skeletal, and
muscular systems.”Thus, sleep deprivation may
result in disturbances pertaining to these systems
and arises many negative consequences which
include irritability,  exhaustion, lack of
concentration, and impaired judgment etc.

Recent studies conducted in various parts of the
world indicate that besides conventional factors
like physical activity, dietary habit and genetic
inheritance, sleep has evolved as a significant
determinant of body composition.®"®

Globally the prevalence of sleep deprivation is
rising alarmingly.>*** as is that of obesity.
Likewise, the 2004-2007 National Health
Interview Survey had found approximately 28.3%
of adults sleeping 6 h or less per night. Sleep
deprivation is experienced by 45% of children
ages 11-17 years and 37% of adults.’As per
American sleep association Sleep Deprivation
Statistics 35.3% adults report <7 hours of
sleepduring a typical 24-hour period and
100,000 deaths  occureach year in US
hospitals due to medical errors and sleep
deprivation have been shown to make a significant
contribution.*?

Table 1: Poor sleep and obesogenic behaviours
proposed mechanisms.*?

e Decreased Leptin

* Increased Ghrelin

« Evening Chronotype

» Early awake time

« Social jetlag

» Bedtime Shift

» Hormonal Alterations

» Unhealthy Food Choice

» Sugar-sweetened beverages

» Fast food

» High calorie snacks

* Increased food consumption

* Increased perceived hunger

« Food preoccupation
Alterations in these hormone levels may lead to
increases in subsequent caloric intake and weight
gain. Sleep restriction also has been shown to alter
carbohydrate metabolism, resulting in increased
insulin resistance and impaired glucose tolerance,
which may also affect weight status.***°
The cumulative effects of chronic sleep
deprivation and sleep disorders have been
associated with increased mortality and increased
risk for a wide range of chronic diseases including
depression, hypertension, stroke, type 2 diabetes,
heart disease, and obesity.*°
Till date no study has been published as original
research in various indexing agencies, which
showing information and awareness about the
association between lack of sleep and obesity
among adolescents of Madhya Pradesh. Hence, by
keeping all these fact in mind the present study is
carried out at Rewa city.

Material and Method

A cross-sectional community-based study was
conducted conducted among 744 adolescents aged
10-19 years in Rewa city from January to
December 2018 after approval of institutional
ethical committee. Primarily this community
based study was carried out to find out prevalence
of overweight and obesity among adolescents with
sleep deprivation as one of its associated factor.
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Hence, Sample size was determined by taking
combined prevalence of overweight and obesity
among adolescents of India found to be 19.3% by
a systematic review of various studies conducted
after 2010 with keeping specified relative
precision 15% at 95% confidence interval. Sample
size was estimated according to formula n = Z21-
a/2 p(1-p)/d2 Thus, sample size estimated was
744,

A stratified random sampling procedure was
adopted for the selection of study subjects. Ward
list was obtained by Municipal Corporation and
then these wards are divided into urban, periurban
and slum areas. Then randomly three wards were
selected from each area, so nine wards were
selected randomly. House listing from each
selected ward was carried out. A team had went to
the centre of the ward and then proceeded in all
the directions. In each ward, house-to- house
survey was undertaken till 83/82 subjects of 10 to
19 years age group were selected from each ward
to complete sample size.

Thus 744subjects who gave informed consent
included in the study while Subjects not able to
participate due to severe illness and those were
absent in the day of visit were excluded. Study
subjects were assured of confidentiality and
anonymity. The data was collected by researcher
using semi-structured questionnaire and study
subjects were called to a separate room to take
their anthropometric measurements.

Criteria for Overweight and Obesity and Sleep
Deprivation

1. According to guidelines suggested by the
National Sleep Foundation, insufficient
sleep, defined as <8 hours for children’s
and <7 hours for adults on a week night
regardless of environmental or cultural
differences.

2. Centers for Disease Control and
Prevention (CDC) growth chart were
applied to identifying the age- and gender-
specific cut-off points for the labelling of
overweight and obesity among the

included subjects. Overweight is defined
as children with BMI value between 85" to
95™ percentile for a specific age and sex.
Similarly obesity is defined as children
with a BMI value above 95™ percentile,
while <5th percentile were considered
“Underweight” for a specific age and
sex.'’

Statiscal Analysis

Data was entered in Microsoft Excel spread sheet,
analysed and interpreted using Descriptive
statistics. Chi square test of significance was used
to find out the association. P value of less than
0.05 was considered statistically significant

Results

In our study, 744 adolescents of age group 10-19
years were included to find out association
between sleep duration and overweight/obesity.
The study population comprised of 385 males
(51.7%) and 359 (48.3%) females.

Prevalence of overweight/obesity was found to be
21.9% (Table 2). Amongst the subjects who were
sleeping <6 hr,(33.6% ) were over-weight/obese ,
21.6 % were over-weight/obese among those,
who were sleeping 6-7 hr, while only 14.5% were
over-weight/obese among those sleeping >8hr.
Significant (P = 0.000307) association was found
between short sleep duration and prevalence of
overweight/obesity among study subjects. (Table
2).
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Table 2: Association of overweight and obesity with duration of sleep at night

Duration of night | Under-weight / Over-weight Total xr P value
sleep (hours) Normal (%)/ Obese (%)
(%) (%)
<6 hr 85 43 128
(66.4) (33.6)
6-7 hr 337 93 430
(78.4) (21.6) 16.1765 | 0.000307
>8hr 159 27 186
(85.5) (14.5)
Total 581 163 744
(%) (78.1) (21.9)
14.5
>8hr 55
1.6 M Over-weight/Obese
6-8 hr
8.4 B Underweight/ Normal
3.6
<6 hr 6.4
0 20 40 60 80 100

Graph 1 : Association of overweight and obesity with duration of sleep at night.

Among females prevalence of overweight/obesity
was found higher (30.4%) among those who were

(Table 3) and the association was statistically

significant (P value 0.04166)

sleeping <6hr as compare to those who slept more.

Table 3: Overweight/Obesity and duration of sleep among female subjects

overweight /obesity was highest (36.1%) among
those, who sleep <6hr and prevalence showed

and difference was also found significant (P value

0.038164). (table 4)
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Duration of night | Under-weight/ | Over-weight Total r P value
sleep (hours) Normal (%)/ Obese (%)
(%) (%)
<6 hr 39 17 56
(69.6) (30.4)
6-7 hr 153 35 188
(81.4) (18.6)
S8 101 7 TiE 8.3129 | 0.04166
(87.8) (12.2)
Total 293 66 359
(%) (81.6) (25.5)
Among all males subjects prevalence of increasing trend with respects to sleep deprivation




Table 4: Overweight/Obesity and duration of sleep among male subjects

Duration  of | Under-weight/ | Over-weight Total r P value
night sleep Normal (%)/ Obese (%)
(hours) (%) (%)
<6 hr 46(63.9) 26(36.1) 72
6-7 hr 184(76.0) 58(24.0) 242
>8hr 58(81.7) 13(18.3) 71 6:5317 | 0.038164
Total 288(74.8) 97(25.2) 385
(%)
Prevalence of  overweight/obesity  showed less than 5 hours, compared with sleeping 7-8

increasing trend with respects to sleep deprivation
among both males and females.

Discussion

Adequate sleep has been considered important for
the adolescent’s health and well-being. Our study
findings indicate that adolescents do not obtain
enough daily sleep at night and predisposes to
become overweight or obese due to inadequate
daily sleep.

This study shows that there is statically significant
association between short sleep duration and
overweight/obesity.

Tapaswini Mishra et al™ in their study showed
an association between short sleep duration and
obesity which was highly significant. Sanjay R.
Patel et al® in a systematic review of cross-
sectional and cohort studies of children found that
short sleep duration is strongly and consistently
associated with concurrent and future obesity.
Results from adult cross-sectional analyses were
more mixed with 17 of 23 studies supporting an
independent association between short sleep
duration and increased weight while all 3
longitudinal studies included in study among
adults found a positive association between short
sleep duration and future weight. These findings
are corroborates with Marshall et al®® (2008).
Yadav N et al* also found 19.40% more chance
of overweight /obesity in children sleeping < 6 at
night as compared to those sleeping 6 to 8 hours
in night in vicariate analysis.

Xiao Q et al®®in different epidemiological study
of older adults concluded that sleep duration of

|18

hours, increased the likelihood of developing
obesity. In one meta-analysis of 30 investigations
(634 511 participants), a pooled regression
analysis in the adults by Cappuccio FP et al®®
suggested that a reduction in 1 hour of sleep per
day would be associated with a 0.35 kg/m2
increase in BMI.

Similar findings were reported by Krutarth R
Brahmbhatt et al** where inadequate sleep
duration at night was found as a risk factor.
Richard Lowry et al® also reported sleep
durations were associated with increased
likelihood of obesity by using logistic regression
to control for demographic and behavioural
confounders. Cooper CB et al® showed
Individuals who regularly slept less than 7 hours
per night were more likely to have higher average
body mass indexes and develop obesity than those
who slept more.

In the current study, significant association was
found among both sexes and we did not observe
any significant difference in sleep duration
between males and females. Such findings are in
concordance with those reported by previous
research for adolescents from various country like
Australia®’ Switzerland ? and Germany?®.
Although Shivanand Shriram Rathod et al ** in
their study among medical students found a
significant negative association between duration
of sleep per night and overweight and obesity.
This difference may be due to different
sociodemographic profile of individual.

The similar results which shows significant
association between short sleep duration and
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overweight/obesity may validate the role of sleep
deprivation as an important risk factor for obesity
and overweight, independent of increased calorie
intake and lack of physical activity™.

Conclusion

There is extensive scientific evidence linking
sleep restriction to weight gain and obesity.
Although mechanistic relationships are not yet
clear Positive correlation was found between
decreased sleep duration and tendency to become
overweight/obese among adolescents of Rewa
city. Statistically significant association was found
between short sleep duration and overweight/
obesity among both males and female subjects.
However, further research is needed with
objective measures of sleep duration and repeated
assessments of both sleep duration and body
weight is essential. Experimental study designs
that manipulate sleep duration are also necessary
to better explore the possibility of a causal
relationship  between sleep deprivation and
obesity.

Recommendation

* Get into bright light as soon as possible in
the morning, but avoid in evening Sunlight
exposure is a powerful stimulant for
regulating the biological clock.

» Establish a regular bedtime and wake time
schedule.

« After lunch, stay away from all stimulants
ex. caffeinated coffee and colas, nicotine,
alcohol.

» Avoid computer games within one hour of
going to bed. Don't sleep with the smart
phone in your bed.

* Educate teachers, school health providers
and other school personnel about
adolescent sleep needs and consequences.
Integrate  sleep-related  education in
curriculum so that students can learn about
the physiology and benefits of sleep and
the consequences of sleep deprivation.

+ From the parents side, Be a good role
model.

Limitation

The study conducted was cross-sectional
observational study, so no causal inference was
possible.

Conflict of interest: NIL
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