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ABSTRACT

Background: The majority of deaths worldwide are caused bycoammunicable
illnesses, which disproportionately affect peopléow-and middle-income countries.
Reduced risk factors, early diagnosis of problears] prompt treatment can save

millions of lives.

Out of sixty-seven million global deaths in 2020rt§-one million were due
to non-communicable diseases principally diabete8itos, cardiovascular diseases,

chronic respiratory diseases, and cancers.

Obesity remains one of the most urgent health probl which is
characterized by abnormal or excessive accumukatioh body fat that might

jeopardize a person's health.

Obesity is not an immediate fatal illness itsdifisia severe risk factor for a
number of serious non-communicable illnesses atmieats. The "New World
Syndrome" of non-communicable illnesses, of whidesity is the first wave, is
thought to be responsible for a significant burden public health and

socioeconomics in developing nations.
Objectives:
Primary objectives

1. to study the determinants of obesity among adolgsde the age group of 10-
16 years

2. to study the consequences of obesity among adoitssoe the age group of
10-16 years

Secondary objectives

xiii



1. to find out the prevalence of overweight and olyesmihong adolescents
Methodology: A cross-sectional study was conducted among 18§€] 10-16 years
schoolchildren from government and private schaafisBelagavi city. Stratified
cluster sampling was used to select the samplds. \Rere collected by administering
the predesigned, prevalidated, and pretested questire. Height and weight were
measured and Body mass index (BMI) was calcula®earweight and obesity was
classified by WHO/International Obesity Task Fofoe Asia and India standard of
obesity. Chi-square test, and multiple logisticresgion analysis using the statistical
package for the social science version 22.0. Tapeifgtance level of all the tests was

set at < 0.05.

Results: The study results revealed that, prevalence ofveeight and obesity among
adolescents was 8.57% and 4.38% respectively. Aagaily history of diabetes,

family history of hypertension, physical activityumber of hours spent with mobile
every day, number of hours spent with a TV, freqyenf foodstuffs consumed by a
child (fried food, bakery items, sweets, and fasids) were statistically significant

with overweight and obesity (P < 0.05).

Conclusion: There is a pressing need for cost-effective schaskd strategies and
appropriate policy changes in developing countiiesindia to stem the rising tide of

overweight and obesity among adolescents.

Keywor ds. Determinants; Consequences; Obesity; AdolescBotdy mass index
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I ntroduction

CHAPTER|

INTRODUCTION

1.1) Background

The majority of deaths worldwide are caused by namounicable illnesses,
which disproportionately affect people in low- anéldle-income countries. Reduced
risk factors, early diagnosis of problems, and pbireatment can save millions of
lives!

Out of sixty-seven million global deaths in 2026rty-one million were due
to non-communicable diseases principally diabete8itos, cardiovascular diseases,
chronic respiratory diseases, and canters.

Obesity remains one of the most urgent health probl which is
characterized by abnormal or excessive accumukatioh body fat that might
jeopardize a person's heatth.

Obesity is not an immediate fatal illness itsdlfisia severe risk factor for a
number of serious non-communicable illnesses afmeats! The "New World
Syndrome" of non-communicable illnesses, of whidesity is the first wave, is
thought to be responsible for a significant burden public health and
socioeconomics in developing nations.

Adolescents are the young people aged between 1D9tgears. It is a
transitional stage of physical, physiological arslyghological development from
puberty to legal adulthood. Worldwide more than HilBon are adolescenfsAbout

21% of Indian population is adolescehts.
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They are the future of the nation, forming a malemographic and economic
force. They have specific needs which vary withdggnlife circumstances and socio-
economic conditions. They face challenges like pgydack of access to health care
services, unsafe environments etc. It is a perfquteparation for undertaking greater
responsibilities like familial, social, cultural deconomic issues in adulthodd.

According to the World Health Organization, overglgiand obesity are one
of the most significant public health issues fading world today and are becoming
an epidemié.

Obesity is one component of the double burden dhuatation, and in every
region except Africa and Asia, more people ardHfah underweight. Overweight and
obesity, once thought to be a problem exclusiveligh-income countries, are now
on the rise in low- and middle-income countriestipalarly in metropolitan areds.

Because of significant demographic and socioeconorhange, India is
becoming a hotspot for adult, childhood and ad&escobesity epidemics,
particularly among urban populations. Although atpmdardized rates are modest,
India has the world's third highest absolute rafeobesity. Over the years,
epidemiological studies have continuously showniramease in the prevalence of
overweight and obesity among teenagers acrossutbhestinent. In India, 5.3% of
boys and 5.2% of girls under the age of 20 wereweight, according to a systematic
analysis undertaken as part of the 2013 Global &uaf Disease study. Overall, boys
and females in the above-age group had obesitys rafe 2.3% and 2.5%,
respectively'°

Obesity in children and adolescents mostly causeanbincrease in calorie-
dense diets high in fat and sugar but deficieqratein, vitamins, minerals, and other

essential micronutrients. Physical inactivity has increased in recent yends, just

Page 2



I ntroduction

among adults but also among children and adolescasta result of an increase in
sedentary activities such as watching televisiot @iaying video game'$.Families,
schools, friends, childcare facilities, doctorsligieus organizations, government
agencies, the media, the food and beverage busimegthe entertainment sector all
have an impact on children's and adolescents'gatid exercise habits.

Obesity has become a major issue among childrertesamagers. Obesity in
children and adolescents has a wide range of séweakh implications and has a
profound impact on their physical health, sociad @motional well-being, and self-
esteent?

The WHO is actively tackling the issue of childhaagesity across the world,
in order to examine population-based preventioategjies for childhood obesity.
Earlier, it was believed that obesity was a probéfacting only the adult population,
but now, researchers have realized the seriousetarigat overweight and obesity
pose to children's health, including both the skemin dangers of childhood obesity
and the long-term dangers as obese kids and teensup to become obese adults
and experience other health problets.

Obesity etiology is considered to be complicateitty\ complex interplay of
genetics, hormones, and the environment. The emviental influences are seen in
the shape of obesogenic setting in which lifespykectices have been modified to fit
an urbanized style, in contrast to our prior tiadél Indian lifestyle. Early waking,
exercise or Pranayama followed by healthy mealsenfeam locally produced and
freshly cooked ingredients, manual labor for setiy and a disciplined lifestyle
were all important for physical and mental wellnEss

Elevated blood pressure in childhood is considaredajor concern to public

health and is widespread worldwide. Furthermorghhblood pressure continues
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throughout early adulthood, contributing to the ihamg of cardiovascular disease
and, eventually, premature death. As a result, garitvg high blood pressure in
childhood is an effective method for reducing tedated illness load. The proper
identification of important risk factors for higHdod pressure in childhood is the
cornerstone of preventidn.

Obesity has been associated to low academic peafarenin addition to the
well-established negative impacts on physical heattd death. According to several
research, obese people have a lower intelligenc#tiequi and poorer executive
function, memory, attention, and motor abilitiearittheir normal weight colleagues.
Academic achievement is vital during the schoolrgeand it is also a powerful

predictor of occupational and social success intadod
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1.2) Need for the study

Children and adolescents in developing nationsnawee frequently affected
by disorders that fall on either the extreme of thernutrition or overnutrition
continuum®® In India, there are still many public health armdiv@cacy programs
devoted to improving nutrition, but in recent yeargernutrition has also become a

significant public health isstfé.

An international dietary concern, obesity is onetlté most pervasive and
serious issues impacting children and adolesénfotential physical and
psychological effects of adolescent obesity arkelthto an increase in the incidence

of childhood obesity?* 23

It has a significant public health impact beca@ of overweight children
become overweight adults. Obesity prevalence hasgbldd in children and
guadrupled in teenagers in the world during the tag decades. This rise in
childhood and adolescent obesity has also conétbtd an increase in adult obesity
or overweight rates. This has serious implicatiéms public health since 80% of

overweight kids grow up to be overweight addfts.

Additionally, obesity has detrimental effects onndeterm success and
satisfaction in life. The lifestyle of these indivials may be permanently changed by
focused sessions that emphasize good food andisxgmactices for kids and their

families?®

The prevalence of obesity in children and adolescéages 2—-19) throughout

the world has recently undergone significant chafge
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Since 1980, the prevalence of overweight and opesitthese ages has

increased dramatically in developed nations, frodm@% (16.1-17.7) of boys and

16.2% (15.5-17.1) of girls in 1980 to 23.8% (2247 of boys and 22.6% (21.7-

23.6) of girls in 2013°

Children and adolescents in developing nationsbemming more and more

likely to be overweight or obese. This prevaleraserfrom 8.1% (7.7-8.6) in 1980 to

12.9% (12.3-13.5) in 2013 for males and from 8.8%4-8.8) to 13.4% (13.0-13.9) in

2013 for girls?®

According to recent WHO global estimates,

Worldwide obesity has nearly tripled since 1975cévding to recent data, in
2016 more than one billion people worldwide werees#) including 650
million adults, 340 million adolescents and 39 il children. 39% of adults
aged 18 years and over were overweight in 2016,18%d were obese. 39

million children under the age of 5 were overweighbbese in 202.

Over 340 million children and adolescents aged 5ak®e overweight or
obese in 201@&eople living with obesity are twiaes likely to be hospitalized
if tested positive for COVID-1@nd the prevalence of overweight and obesity
among children and adolescents aged 5-19 hasdrs@matically from just 4%
in 1975 to just over 18% in 2016. The rise has oecusimilarly among both
boys and girls in 2016 18% of girls and 19% of bosse overweight. While
just under 1% of children and adolescents aged wek® obese in 1975, more
124 million children and adolescents (6% of ginsl 8% of boys) were obese

in 20162

Page 6



I ntroduction

* Prevalence of obesity and overweight among 2-17syell Indian children,
ranged between 3.6 and 24.2%. If current trenddirage the number of
overweight or obese infants and young children glgbwill increase to 250

million by 2030%

Prevalence varies across the country becaisehanges in lifestyle,
particularly food trends and physical activity. th@rmore, urbanization and
industrialization are the primary causes of the iis the prevalence of childhood
obesity. Such studies will be important in planniagd implementing relevant

intervention techniques.

However, there is large body of literatures thatcdibes prevalence of obesity
among adolescents, very little has done to studydbterminants and associated
factors among adolescents in the northern part afn#taka. In view of these
contexts, there is scope to study the determiremisits effects among school going

adolescents.

In view of these contexts, the present study wadetaken to study the
determinants and its effects among school goindeadents. This type of study will
help in developing interventions programs for tblea®| children who will eventually

help in prevention of obesity and its consequences.
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1.3)

Title of the study

Determinants and Consequences of Obesity amongeéckohts - A Cross

Sectional Study

1.4)

1.5)

Objective

Primary objectives

To study the determinants of obesity among adoldgsda the age group of
10-16 years

To study the consequences of obesity among adolissoethe age group of

10-16 years

Secondary objectives

To find out the prevalence of overweight and olyesihong adolescents
Operational Definitions

Adolescents: In the present study adolescents refers to thie evad female
students in the age group of 10 tol6 years studyinggpvernment and private
schools.

Obesity: In the present study obesity refers to the exdesdy fat, has
accumulated to the extent that it may have a negaffect on health
Determinants: In the present study determinants refers to #mofs or
variables which determines the condition of obesity

Determinants of obesity include

1. Dietary practices

2. Physical activities
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» Consequences: In the present study consequences refers toahkhheffects

or associated factors of obesity in Adolescenthatime of data collection

» Consequences of obesity includes
1. Blood Pressure
2. School/ Academic performance
1.6) Conceptual Framework

The conceptual framework adopted from Davison’slagiocal model of
predictors of children and adolescents overweigiinected family, school, and
community risk factors and behaviors to overweight

Ecological Systems Theory (EST) conceptualizes murdavelopment in
terms of an interacting contextual viewpoint. Egotal Systems Theory contends
that without consideration of an individual's sumdings or ecological niche, it is
hard to comprehend the evolution or change in tteracteristics’

An ecological niche includes the contexts in whittftose settings are
positioned as well as the immediate context in Whigerson is embedded. A child's
ecological niche includes both the home and thedachvhich in turn includes more
inclusive social contexts like the community andisty at large. A child's particular
characteristics, such as gender and age, inteiictfamilial and cultural factors in
addition to these more general variables to infteetievelopment
Predictor s of Adolescent overweight

According to this theory, adolescents’ behavioralttgrns like physical
activity, dietary practices and sedentary behaveas place adolescent at risk of

overweight, these factors will be referred to aslestent risk factors.
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The impact of adolescents’ risk factors on the tgweaent of overweight is
moderated by their characteristics which include, agnder, BP, and susceptibility to
weight gain.

The development of adolescent risk factors is sthéqyefamily characteristics,
such as parents’ food habits and activity pattemgritional knowledge and the
relationship between siblings and peers.

As a result of their impact on parenting styles &nds' daily eating and
activity behaviors, school environment charactessiike structured periods for
activity and the nutritional quality of school Iumes, as well as community,
demographic, and larger environmental factors [legent work-related demands,
ethnic background, and the availability and acté#si of recreational facilities,
affect child weight status.

Research relating to the model of adolescent ovghwepresented in is
reviewed below. Specifically, research relatingeh of the child risk factors (i.e.,
dietary practice, physical activity, and sedentaghavior) is reviewed in turn and the
influence of (a) Adolescent characteristics (b) epéing styles and family
characteristics and (c) community and demographiaracteristics, including the
schooling system, are considered for each adolesisirfactor. The primary goal of
this review is to highlight the necessity of addieg the characteristics of the child
and the familial and societal contexts in which tield is embedded in order to

understand the process by which childhood overtalghelops.
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CHAPTERIII

REVIEW OF LITERATURE

The task of reviewing literature includes identiiyj selecting, critically
analyzing, and reporting on existing knowledge loa topic of interest. It serves as
the foundation for locating facts and new ideag thast be included in the current
investigation. It assists the researcher in logatinrrect data that can be used to

support current findings and develop conclusions.
The review of literature is presented under thiv¥ahg headings

i.  Literature pertaining to the prevalence and deteamtis of obesity among
adolescents
ii.  Studies on consequences of obesity among adolescent
Literature pertaining to the prevalence and determinants of obesity among

adolescents

1. A cross-sectional study was carried out to deteemihe prevalence of
overweight and obesity among 300 teenage pupild 48eto 16. According to
International Obesity, body weight and height wereasured, and body mass
index was classified based on age- and sex-specifioff values. In the current
study, 3.3% were obese and 12% were overweight. frequency of
overweight and obesity was higher among the subjecn-exercising family
members and those with monthly family incomes deerthousand per month.

Adolescent students in Belgaum City have a sigaific prevalence of
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overweight and obesity, which is statistically ktk to decreased physical
activity and parental monthly inconi.

A cross-sectional school-based study was donedertasn the prevalence and
evaluate the risk factors for obesity among the51d&condary school students.
Using self-administered questionnaires, data wetheged. Measurements of
height and weight were taken, and the Body MassXr{@MI) was computed.
Children that are overweight or obese are moregpeew overall than average
10.8% and 6.2%, respectively. It was discovered tiaving a parent who
works in business, identifying as Muslim, and goiagrivate schools were all
significantly associated with being overweight dbese. Since childhood
obesity is the precursor to adult obesity, it iscil to implement school health
initiatives effectively to lessen and control theden of childhood obesif.

In order to gauge the prevalence of obesity andtiyethe demographic factors
affecting it among 440 schoolchildren, a crossieaeat, school-based study
was carried out. WHO Standard Age and Sex-SpeGifmvth For the purpose
of defining overweight and obesity, reference clweas employed. 12.27% of
the study participants were overweight, and 3.86&tewobese. Age and the
children's obesity status were shown to be sigmifily correlated. Overweight
and obesity were more common among kids from higheioeconomic classes.
The primary characteristics that influenced the sile status of the
schoolchildren were identified as being higher letwadd wealth, eating habits,
parental history of obesity and diabetes, and djinan urban are&.

A cross-sectional study was conducted among 98¢ &gd 10 to 16 from 3
schools, to determine the prevalence of obesityowedwveight and to determine

the factors influencing teenage obesity. Obesity averweight were found to
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be prevalent, with rates of 4.6% and 11.3%, resgygt It was found to be
more in girls than boys. Teenage obesity was fotmdbe significantly
influenced by daily activity, junk food consumptjoend sleep length of more
than 8 hours. Steps must be taken to prevent glfesih the beginning, such as
daily exercise, increased physical activity, andrealuction in junk food
consumption. More research is needed to deternhieddactors that influence
adolescent obesif}/.

A research study was done to evaluate the prevalamc risk factors for
obesity among 13 to 16-year-old high school stuglent urban region. A
pretested semi structured questionnaire was uilitzg collect data, and
anthropometric measures were taken in accordande WHO criteria.
Overweight and obesity were found to be prevaleit.67% and 5.83% of the
population, respectively. Obesity was found to taistically significant with
socioeconomic level, junk food intake, watching T|and playing video/mobile
games. Adolescents should be educated about diktpamgsical exercise,
according to the findings of a new stutly.

A cross-sectional study was done to determine thegtence of health-related
risk factors among 559 urban teenage high schopilpuFruits, vegetables,
energy dense liquids, and energy dense snack$ffags were consumed by
39%, 37.6%, 42.2%, and 72.5% of the populationpeesvely. 39.5% of
students participated in regular physical actiwifile 23.1% spent more than
three hours watching television or playing computames. In the previous 30
days, the prevalence of cigarette smoking, smogdl@sacco, and alcohol use
among students was 5.5%, 6.3%, and 5.4%, resphciive

A cross-sectional study was undertaken in Bangadilie to investigate the

Page 14



Review Of Literature

prevalence, risk factor attitude of parents towaddesity and overweight
among 1079 school children aged 6 to 13 years. @drents completed a
standardized questionnaire, and the school nursesumed their weight and
height. The prevalence was substantially relatetth Wwirth weight and sport.
Sports protect the children from becoming overweighobese. The parent's
attitude towards eating meals with their child &meir appraisal of their child's
physical activity was protective, whereas the chilttitude towards regulating
his or her food was a risk factor for overweighd abesity?’

A cross-sectional study was undertaken among AMigidtuals presenting to the
OPD at the primary health center to investigatepttewalence of obesity among
teenagers and its association to sociodemographi@cteristics. Following the
completion of the questionnaire, the parameterdhi@fht and weight were
measured and recorded. In the majority of instamtake study, 151 students
performed physical activity only sometimes, whilé #8id not engage any
physical activity. Only 17.6% of cases engaged eme form of physical
activity on a regular basis. In this study, we digred that 34.8% of cases were
overweight, and 26.9% were obese. Obesity and @ightvcan be avoided by
implementing school-based awareness programs anchtoly parents about
healthy lifestyle management, hence avoiding clurdimiess in adulthoodf

A Cross sectional study of 734 male and femaleesttedaged 10 years and
older from two private schools in urban was condddb assess the prevalence
of overweight and obesity and its associate factdsing the WHO body mass
index for age charts, anthropometric measures veden to assess overweight
and obesity. The prevalence of overweight and ¢pesnong teenagers was

21.7% and 6.1%, respectively. Age, gender, religmarental education level,
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10.

11.

mother working outside the home, engagement imstnes physical activities,
vegetarian diet, and snacking on junk food werefaohd to be substantially
related to overweight/obesity.

A cross-sectional study was conducted in Pondighéor determine the

prevalence of overweight and obesity among 2463.8§ear-old pupils. The

students were labeled "overweight" or "obese" basethe Indian Academy of
Pediatrics age- and gender-specific BMI norms. Adicg to the study

findings, the prevalence of overweight and obeBsityour sample population
was 9.7% and 4.3%, respectively. In our study pagpuh, the prevalence of
overweight and obesity was highest among studetgsding private schools in
the urban regiof’

A cross-sectional study was conducted on 2258 adeid school children to
investigate the incidence of overweight and obeaitd its relationship with

social and environmental variables. Body mass ind@s used to classify
overweight and obesity, according to the currechméue suggested by the
Centers for Disease Control and Prevention in 2@0fre-tested and verified
guestionnaire was used to obtain data on socialeswttonmental variables.
Parental literacy, family income, and child sleepdth were all substantially
associated with overweight. Overweight was assediatith parental education
level. Increases in family income and child sleepation of 7 hours per day
also increased children's connection with weigl,ga address the problem of
overweight/obesity, interventional strategies sHowthke into account the

family, school, and physical environméht.
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13.

14.

The study was conducted to examine the factors dtimga overweight and
obesity among 1050 school-aged adolescents. Taeatolhutritional and
physical activity data, a planned and pretestedi-seénctured questionnaire
was used. Among 1050 school-aged adolescents, W& overweight and
2.7% were obese. Early and mild adolescence, neddey, English medium of
instruction, and a positive family history of oligsiwere found to be
substantially linked with overweight/obesity in thesearch sample. Outside
food intake, meal skipping habits, and irregulanstamption of staple healthy
food items were discovered to be significant dedated predictor variables for
overweight/obesity. Sedentary activities, fewer door games, and sleep
deprivation were also revealed to be significaetjmtors of overweight/obesity
among the physical activity predictdfs.

A school-based, cross-sectional study was donetermine the prevalence of
overweight and obesity among children in four séeidmm the fifth to tenth
grades. The chi-square test was used to assesiattneA total of 1828 pupils
from four schools were screened. There were 596 gitd 1238 boys among
them. Cole et al.'s criteria for overweight and sityewere 11.3% and 3.3%,
respectively, while Khadilkar et al.'s criteria wet7.5% and 7.8%.

A school-based, cross-sectional study was donessesa the prevalence of
obesity and its association with risk factors eato physical activity in
children in higher secondary schools from both julind private schools.
Based on measurements gathered from 496 high sehat#nts, the projected
prevalence of overweight was 7%, obesity 3%, anthatation 18%. Children
who attended a private school had a greater riddeofg overweight, but those

who walked to school had a lower risk. Students didohousework for 4 hours
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15.

16.

or more per week had a lower chance of being ovightiewhereas those who
did less exercise had a higher risk of being ol&# 6.61, 95% CI 1.91-
22.84)%

A cross-sectional study was conducted in rural Ranevestigate the incidence
of overweight and obesity in children aged 10-1&rge Students from grades V
to IX from a rural Pune school had their socioderapgic and anthropometric
data collected. Body mass index guidelines from lihn@dian Academy of
Pediatrics were used. Obesity was 3.6% (5% in maels1.9% in girls) while
overweight was 7.1% (12.5% in boys and 8.5% inspidnd of obesity was
3.6% (5% in boys and 1.9% in girls). Overweight asluksity were more
common in boys than in girls. The proportion of mweight and obese children
increased with higher parental educational statits, the mother's educational
status being statistically significafi.

A cross-sectional study was conducted to deterrthireprevalence of obesity
among adolescents and the many factors that catsdrtb it. Data was collected
from 385 participants using standardized questimesaand validated and
calibrated heliometers and weighted devices. TheldMdealth Organization's
body mass index scale was utilized to develop agoay for obesity. It was
shown that 6.8% of adolescents were fat and 17.&¥& wverweight. Gender,
financial position, dietary habits, chocolate egtiabits, mode of transportation
to school, sports participants, physical activind screen time all have a
significant correlation. Adolescents who particgzhtin sports and physical
exercise had a healthy BMI. Teens who watched rtttaa 2 hours of screen
time were more obese, and these were just a faheofactors that contributed

to teenage obesif.
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18.

19.

A cross-sectional study was conducted on 1900 tgeeaged 10 to 19 years to
determine the prevalence of overweight and obesstyvell as the associated
risk factors. Subjects' body weight and height wareasured in order to

calculate their body mass index. The Internatiddaésity Task Force (IOTF)

categorization was used for the estimation of bewwgrweight and obese.
Female gender, bus mode of transportation, notiragames, and having a
single sibling were revealed to have an independessociation with the

prevalence of being overweight in a binary logistigression analysfS.

A cross-sectional study was conducted to deterntime prevalence of

behavioural risk factors for obesity among 1842|est®ents in grades VIl to

XIl. In the current survey, 40.7% of students atgt fone or more times per day,
while 74.5% ate vegetables one or more times pgr Baring the preceding

week, about 20% of the students had fast food wn74days. 30.4% of students
watched more than two hours of television every.daytdoor sports were

avoided by about 68% of the girls and 22% of thgsbdVhen the students'
physical activity patterns were examined, it wasven that 15.6% were

inactive, 43.4% were minimally active, and the rammg 41.0% engaged in

health-promoting physical activity. 6.2% of the kisvere overweight, while

5.2% were obes¥.

The prevalence and behavioral factors of overweagiat obesity in school-aged
teenagers were investigated in a study. A tot&l6éf students from wealthy and
impoverished schools were recruited. The World the@rganization's 2007

growth reference was used to define overweight @abity. Overweight and

obesity were prevalent in 9.8% and 4.8% of the faifmn, respectively. Males

had a higher prevalence of both overweight and ibbe3here was a
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21.

statistically significant difference in the prevade of overweight and obesity
between affluent and nonaffluent schools (14.8% &2Pb6, respectively).
Increased fast food consumption, low physical #@gtilevel, and watching
television for more than 2 hours per day were alportant drivers of
overweight and obesity. Even in small towns, thevplence of obesity is high.
Diet and physical activity have a substantial imipaic adolescent children's
weight*®

A cross-sectional study was done on 1110 childresh adolescents aged 6-17
years to investigate the prevalence and deternsrafndverweight and obesity.
The researcher interviewed primary kids, while riedahd high school students
answered a questionnaire about meal frequencykisiiadruits and vegetables
intake, time spent watching television/outdoors] &mily history of obesity.
Their heights and weights were measured in accoedavith World Health
Organization guidelines. Overweight and obesityenmevalent in 6.48% of the
population. It was 7.05% for females and 5.95% rfales. Overweight and
obesity were 17.1% more prevalent among childreo pdrticipated in physical
activity less than once every two weeks, as welhatose whose fathers and
moms were overweight or obese. Every family witherseight or obese
children must be educated on healthy eating aestjife choices?

A single centric epidemiological study was carrieat in to investigate the
prevalence of overweight and obesity and the factbat contribute to them.
Overweight and obesity were determined by measwragh student's height,
weight, waist circumference, and hip circumferenbe.interview the students,
a predesigned and pretested questionnaire was toselicit information on

family characteristics such as the number of fammgmbers, the education and
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23.

occupation of parents, their usual physical agtjvéind habit of watching TV
and time spent with computer and sleeping, as althe pattern of dietary
intake. Children who spent time watching televisanusing a computer had a
much greater risk of being overweight or obese. dthdy aims to highlight that
childhood obesity is an emerging health problent tieeds to be proven by
large-scale investigations, and that effective pngative interventions should
be devised to stem this epidemic at its incepton.

The study's goal was to determine the prevalenawefweight and obesity, as
well as the factors that contribute to it amongldrien and adolescents in
Kolkata. Multivariate regression analyses of bodysmindex (adjusted for age
and gender) revealed that about 18% of total vagam BMI could be
explained by monthly family income, participantsliééng they are obese,
excessive junk food consumption, skipping breakfaskcessive salt
consumption, and computer hours. Sedentary lifestyéspecially rising fast
food preferences, may be to blame for the riseenligiric and teenage obesity
in this demographit?

A cross-sectional study was undertaken to assas$agtors for overweight and
obesity among 806 school-aged children aged 15 tpears, who were chosen
using multistage random sampling. Height and weigkte assessed using
standard methods and BMI was computed. Obesity aretweight were
prevalent at 3.97% and 9.80% respectively. Regudasumption of fast foods
and carbonated beverages, low levels of physidaligc watching television
for more than 2 hours per day, or playing compggmes for more than 2 hours
per day were all significantly associated with oweight and obesity.

Intervention methods focused primarily on boostiysical activity, reducing
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25.

consumption of calorie rich foods, and giving psylolgical support are critical
in combating this new rising problem of adolesasmesity>

A school-based cross-sectional study of 2963 temmsaig Udupi was done to
determine the prevalence of obesity among adolésderthe study region and
to investigate the relationship of physical acyiand eating habits with obesity.
They were interviewed using a pre-tested questioenand then their BMI was
measured and classified using World Health Orgdioiza guidelines.
Overweight was 2.4% and obesity was 1.4%, with tgreaates among
teenagers from higher socioeconomic backgrounds #mde who used
motorized transportation. Current levels of obeaity lifestyle variables among
teenagers in the research region can greatly mesksthem to the risk of
noncommunicable diseases, which must be takeragtount when developing
noncommunicable disease policiés.

A cross-sectional, community-based study utilizireystematic random
sampling was conducted on 811 teenagers of botassBrm a South-West
Delhi urban region to investigate the incidenceowérweight and obesity and
its sociodemographic correlates. To collect infdioraon socio-demographic
and anthropometric factors, a pre-designed andtgsted proforma was
employed. Overweight and obesity were prevalent5rl% and 7.2% of the
population, respectively. According to a logistiegression analysis, the
prevalence was considerably greater among sulgectdled in private schools.
Overnutrition is a new health issue in the adolesg®pulation that must be

addressed immediately.
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28.

A cross-sectional study was carried out to deteemthe prevalence of
overweight and obesity, as well as their sociodewmygc correlates, using an
interview technique, followed by a clinical exantioa with ethical concern.
The study found a link between decreased consumpfivegetable foods and
fruits, meals prepared outside the home, alcohokwmption, yoga practice,
socioeconomic position, and the development of weght/obesity in
adolescents?

A cross-sectional study was carried out to investighe prevalence and risk
factors for overweight and obesity in adolescehbstchildren. A pre-designed
and pre-tested proforma was used to collect inftionaHeight, weight, and
waist circumference were measured. To diagnosenaight and obesity, the
International Obesity Task Force (IOTF) referenstese employed. Out of 910
study participants, 71 (7.80%) were found to berweght and 20 (2.20%)
were obese. Overweight and obesity were not sutislignlinked with age,
gender, religion, household type, or mode of trartspion to school. Obesity in
high socioeconomic status (SES), a lack of outdfones, a lack of physical
activity, television (TV) watching for >2 hours, arking in front of TV,
sleeping for 6 hours, consuming >2000 kilo calorger day, junk food
consumption, and snacking in between regular meease significantly
associated with overweight and obesfty.

A cross-sectional study was conducted in 1079 dehged teenagers to
investigate the prevalence of obesity and to exanspecific factors that
contribute to obesity. Students between the agds aind 16 were given a pre-
designed, semi-structured questionnaire to completeler observation.

Overweight and obesity were prevalent in 10.2% 6&f@ of the population,
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31.

respectively. There was a substantial relationgl@fween parents' education,
occupation, mode of transportation to school, ardl.BAwareness about
lifestyle-related disorders widespread among teersagnd parents is an urgent
issue>®

A cross-sectional study was conducted to deterrthieprevalence of obesity
and overweight among school-aged children. Afteengng written informed
consent from their parents, 1281 children aged1tbtyears were investigated
using pre-designed, pre-tested, semi-structuretbipesi. BMI was estimated
after anthropometric measurements were performdeesi@®y and overweight
were prevalent in 2.98% and 8.23% of governmentoaichchildren,
respectively. Obesity and overweight were prevaier.83% and 12.13% of
private school children, respectivefy.

A study was conducted in Sambalpur to investigdte prevalence of
overweight and obesity among schoolchildren agetb® years. Face-to-face
interviews with a predesigned prestructured questoe were used to collect
data. Body mass index was calculated using anthmepric measurements such
as height and weight. Obesity was prevalent in3%.%f the study population.
Rapid urbanization and industrialization in devabgpcountries alters food
patterns and lifestyle. As a result, actions shdddtaken to combat the risk
factors that are generating this rising prevalesfoeverweight and obesity. One
of the most essential initiatives towards reduamgrbidity is health education
for the next generatiof.

A Cross sectional descriptive study of 680 schaihg adolescents aged 10-19
years was conducted to assess the factors assbwiitieprevalence of obesity.

The multistage random sampling technique was ueedntoll participants.
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Predesigned and pretested schedule was used itareficormation on lifestyle
patterns. Approximately 71.5 percent of teenageseduto eat with their
families, which was substantially (p=0.0001) retateith a low prevalence of
obesity. Those who ate fast food on a daily bastssewmore likely to be
overweight. In our study, the key predictors of mueight were eating with
family, method of transportation used, and timenspeatching televisiofi*

A cross-sectional study was carried out in eighidcanly selected schools in
Allahabad District to investigate the prevalenceowérweight and obesity, as
well as its correlates, among 940 school-aged adetdés. The WHO BMI for
age classification was used to assess overweigiht olesity. Obesity and
overweight were reported to be 6.6% and 1.1%, wis@dy. High
socioeconomic status of parents (OR-2.4, CI-1.3;/4tmt participating in
outdoor games (OR-2.2, CI-1.1-4.3), house hold/aiets (OR-2.6, CI-1.0-6.4),
longer duration of television viewing (OR-2.6, CR15.2), and frequent
consumption of fast foods (OR-1.8, 1.0-3.2) werenfb to be significant
predictors of overweight and obesify.

A cross-sectional survey was conducted to invesgitiee family risk factors for
obesity in urban teenagers in north India. A tabhl 5993 school-aged
adolescents (10-19 years old) were recruited fer skudy. Self-reporting
qguestionnaires was used to collect the data. Eaatheist's anthropometric
measurements, such as height and weight, were neesimd documented.
Obesity was found in 2.4% of the population. Obesias most prevalent in the
16-19-year-old age group (4.4%). Parental obebigh literacy, and parental
wealth were all connected with adolescent obesitgiolescent obesity is

influenced by parental obesity, family socioeconosiiuation, and ag&.
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34. A cross-sectional study was undertaken in ten nanylselected schools in
Jaipur city with tuition fees greater than 1800@fyt® identify several lifestyle
risk factors for obesity among school students fmich families aged 10-18
years. After their informed written agreement, 18h@dents from classes V to
Xl were included, and their comprehensive lifestylhistory with
anthropometric data was documented. 364 (22.61%hefindividuals were
obese/overweight. On the binary multivariate lagistegression technique,
viewing television during meals, frequency of mameals outside home per
month, frequency of snacks outside home per weealkd duration of
television/computer watching per day were reveédeble significant predictors
of overweight/ obesity. According to the currentudst, childhood
overweight/obesity is a rising health problem (2249, and lifestyle variables
were key risk factor&'

Studies on consequences of obesity among adol escents

35. A school-based cross-sectional study of 1959 temsagged 11-17 years in
northern India was done to assess the prevalengersistent hypertension and
obesity, as well as its risk factors. The prevedeaf chronic hypertension was
5.7% in rural areas and 8.4% in urban areas, résphc Obesity was found in
2.7% and 11.0% of rural and urban schoolchildresgpectively. A high
prevalence of chronic hypertension and obesity diasovered among urban
schoolchildren and adolescents in a northern Indsate. Adolescent
hypertension was linked to being overweight or eb@sving a high BMI). To
reduce the risk of cardiovascular disease in adatth prevention and early

identification of juvenile obesity is more importan
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Community-based cross-sectional research of schged teenagers was done
to determine the prevalence of high blood pressamd the risk factors
associated with it. BP, height, and weight wereesssd according to
conventional protocols, with Centers for Diseasat@i and Prevention charts.
An oral questionnaire utilized to assess lifestytk factors. Elevated blood
pressure was found in 24.2% of the 1041 subjedtesi®y, a limited fruit diet,
and frequent junk food consumption increased tkeliiood of having high
blood pressure, but physical activity decreaseaths®®

A cross-sectional study was conducted on 1281 @nldged 10 to 15 years to
determine the prevalence of hypertension and lidgioaship with obesity. BMI
was estimated after anthropometric measurements werformed. With the
participant seated in a comfortable position, blpogssure was taken in the left
arm to the nearest 1 mmHg using electronic equipn@®mron Corporation
Tokyo, Japan). Obesity and overweight were prevates.62% and 9.99% of
the population, respectively. Overall, hypertensias found in 6% of the 200
obese and overweight children studied, and prelgpsion was found in 4.5%.
Anthropometric parameters such as Waist Hip RMI&C, and mean SBP and
DBP were considerably higher in obese and overwaighdren compared to
normal weight childrefi’

A cross-sectional analytical study was conducted@®0 adolescents from high
schools in a rural area of Kerala to determineptevalence and predictors of
prehypertension and hypertension. Trained team rasnbperformed
anthropometry and blood pressure measurements. SRS®as used for
statistical analysis. The Chi-square test was eyeploto determine the

relationship between category variables. Prehypsid@ and hypertension were
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found in 24.5% (males-30.5%, females-20.3%) and%0.@nales-0.98%,
females-0.34%) of the population, respectively. éMgender (AOR-1.67 95%
Cl-1.23-2.28), low socioeconomic status (AOR-1.55%9 CI-1.15-2.11),
overweight/obese (AOR-5.7 95% CI-2.4-13.6), lowitfrtonsumption (AOR-
2.02 95% CI-1.499-2.7), and high soft drink constiop(AOR-2.21 95% CI-
1.4446-3.39) were significant risk factors for prpértension and
hypertensiorf®

The study was carried out to evaluate the BMI dodd pressure (BP) of 1000
school-aged urban children, as well as the relatignbetween BMI and BP.
Regardless of gender, there was a significant Qi).Gnd positive connection
between BMI and BP. HT and prehypertension weren siee a greater
proportion of fat and overweight trial participant®besity management is one
of the most critical parts of HT prevention in chén®

A cross-sectional study of 1060 school children wage to investigate the
prevalence of overweight, obesity, and hypertenaimong children aged 10 to
16 years, as well as the relationship between Bigé, and blood pressure. A
semi-structured questionnaire was designed to ctolfformation about the
children's demographics, and for all of the chifgreveight and height were
measured, BMI was calculated, and blood pressure mveasured using a
sphygmomanometer with the appropriate cuff sizettierage. The correlation
between BMI and hypertension revealed a strongtigestorrelation between
BMI and systolic BP in both males (r=0.827) and &8s (r=0.714) and the
correlation was found to be statistically significawhereas the correlation
between BMI and diastolic BP in males (r=0.838) é&mmhales (r=0.515) was

not found to be statistically significant. Becailnégh blood pressure was found
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to be highly linked with overweight/obesity in thesudy, we urge that blood
pressure screening be done routinely in childrehaatolescent

Prospective descriptive research was conductedlénchildren aged 5 to 15
years who attended the Out Patient Clinic to daterthe relationship between
BMI and blood pressure. Pre-hypertension and hgpsivn were found in 1%
(2 out of 195) of normal children, 0% (0 out of @)overweight children, and
60.9% (9 out of 14 obese children). The P value stasistically significant,
demonstrating a substantial relationship between &nd blood pressure.

A study was done to examine the relationship betvwaesity and hypertension
in school-aged children aged 12 to 18. BMI was wated after measuring
height and weight. Blood pressure measures weferpged in accordance with
the American Heart Association's recommendationsl, @ family history of
hypertension was also evaluated. 8.94% of the @8Rliren were fat, and
20.09% were hypertensive. Obesity is strongly lthk® hypertension in
children, and both may be risk factors for futuaediovascular diseage.

A population-based cross-sectional study was dameng 979 adolescent
pupils (11-19 years) to determine the prevalencd anciodemographic
correlates of childhood obesity and increased bl@oessure. The study
population's anthropometric measurements and bjpwedsure were recorded.
Prevalence of obesity, overweight and hypertensi@as 2.4%, 14.5% and
5.62%. Obesity was substantially connected withraye fast food intake,
screen time, and limited outside activity. The lmraef overweight/obesity, as
well as hypertension with all of its associate#tsjsvas found to be substantial
in our research population, necessitating the d@weént of national policies

and initiatives to address the risk associated whiise non-communicable

Page 29



Review Of Literature

44,

45.

46.

illnesses’

A study was undertaken to determine the prevalehabesity and overweight
in school-aged children and adolescents in northn#&aka, to investigate
obesity-related morbidities such as prehypertenamhhypertension, as well as
risk factors for long-term hypertension. A total2Z800 youngsters between the
ages of 10 and 16 were screened from three schwdlse Bijapur district's
urban and rural areas. Weight, height, BMI, and8lpressure were recorded.
According to this study, the prevalence of hypesiem was significantly higher
in overweight and obese children than in childreithwnormal BMI.
Furthermore, the prevalence of overweight and ¢péshigher in urban school
children than in rural school children. More laggale research is needed to
investigate obesity and its associated morbiditesch as hypertension in
school-aged children and adolescéfits.

A cross-sectional study was undertaken on 600 @nléged 6 to 10 years to
determine the connection between blood pressure oy mass index.
Anthropometric measurements were taken using stdizéa protocols. There
were 341 (56.8%) males and 259 (43.2%) females gntibe 600 children.
Obese children had a 10% and a 21.4% prevalenchaypértension and
prehypertension, respectively, compared to 2.1%6#&dn lean children. The
link between obesity and hypertension in schooBagéildren has been
demonstrated®

A Cross sectional study was undertaken to evaluh&e prevalence of
hypertension in obese children and find out theetation of hypertension and
obesity among children of private schools. The glence of hypertension in

Indian youngsters was assessed using cut-off vaHgsertension was found in
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28% of the population, with 19.7% being prehypestem and 52.2% being
normal. The study showed positive correlation. phevalence of hypertension
increased with BMI and age in both se&&s.

A cross-sectional analytical study was undertakery@0 teenagers aged 10 to
19 years from four secondary schools to assessethgonship between high
BMI and hypertension. Trained research assistantk tanthropometric
measures and blood pressure readings from respisnddrere was a strong
positive association between BMI and both systaitid diastolic blood pressure
(DBP), with BMI explaining approximately 31.5% a868.2% of the variability
in systolic and diastolic blood pressure, respettivin those with BMI85th
percentile (p 0.05). Adolescents with BMI85th petile for age and gender
were more likely to be hypertensive than those wiitwer BMI, and BMI
predicts both SBP and DBP better in those with Bthi&ercentile’

A study was conducted to investigate the prevaleicdTN/prehypertension
(PHTN) among teenagers, as well as the risk facessciated with it. A total
of 88,974 teenagers between the ages of 12 anceié tasted from 49 middle
schools in Changsha. All adolescents had their beeight, height, and blood
pressure (BP) assessed. HTN and PHTN were defisiad Chinese reference
data based on gender and age. The prevalence oNPadil HTN was
determined to be 7.2 and 3.1%, respectively. HTBk matio (RR) was
considerably greater in overweight and obese adeigs after controlling for
age, gender, and height. Being overweight or olsggaficantly elevated the
incidence of both HTN and PHTN among adolescenesl 4@ to 17 years.

A cross-sectional analytical study was carried touinvestigate the extent of

overweight and its relationship with blood pressamgong teenagers aged 9 to
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16 years. The prevalence of overweight based caditibnal BMI threshold
was 27.5% for males and 20.9% for girls, but thésied depending on the
indicators. High systolic blood pressure (HSBP) vi@ed in 12.0% of boys
and 9.7% of girls, and it increased with BMI, weigiiceps skin fold thickness
(TSFT), and percent body fat. Study suggestedllwaid pressure monitoring
should be a routine element of school childrenisiglal examinations, and that
the application of cutoffs connected to metabotinaerns may be necessary for
assessing obesify.

The current sample of teenagers (n = 160; ages 18)twas collected from ten
schools in the Punjab city of Ludhiana. Each sulgegweight (cm) and weight
(kg) were measured, and their Body Mass Index vedsrohined. The subjects
were divided into normal-weight and obese categobb@sed on their BMI for
age and gender. The obese and normal-weight sam@es evenly divided
amongst the sexes. All of the selected teens veenedfto be from the medium
and upper-middle socioeconomic classes. BMI andiexo& performance of
girls and boys were found to have a substantiativgyassociatiof’

A study was done on 72,399 South Korean adolesdentgades 7-12 to
investigate the association between academic ammmient and
obesity/overweight. Using multivariate logistic regsion analysis, the
relationship between academic achievement and bualss index (BMI) was
investigated. Overweight/obesity was negativelyoesded with academic
performance in both boys and females. Accordinthéofindings of this study,
adolescents would benefit from weight managemerdrder to avoid obesity

and maybe improve academic performafice.
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A cross-sectional study was done on 424 studerits/&stigate the relationship
between body mass index (BMI) and academic achiemenThere were 424
students in 14 schools. 24.5% of the population either overweight or obese.
The average age of the pupils was 15.44 years%/%8re male, 53.8% were
high school students, and 83.7% attended publiodshThe average GPA for
all subjects was 82.44%, and the average GPA fmnsfic subjects was

70.91%. There was no correlation between the BMI sechool performance,
except the physics result where obese studenterpemivorse than the normal
weight student&

A study was conducted to investigate the relatigndletween overweight and
obesity and secondary school performance. In alganifp66 secondary pupils
in Merida, weight and height were assessed, andbtitly mass index was
determined. According to World Health Organizatiguidelines, nutritional

status was defined as normal weight (-2-+1 SD)nweght (+1- 2 SD), and
obese (> + 2 SD). Language, mathematics, and sciesults were utilized as
markers of school achievement. Good performance cwasidered when the
scores were 8 and more than 8, and when scoresless¢han 8 which were
considered poor performance, the connection betwiben variables was
investigated using logistic regression models. @pés associated with lower

school achievement in girls but not in b&¥'s.
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Justification

The literatures included in the research has shdlan prevalence of
overweight and obesity varies from 3.6 to 18.2% #@nwas found to be higher in
high economic group and more prevalent in urbanesdents. Family history of
obesity, working status of mother and less duratadnsleeping has a direct
relationship on childhood obesity. Low levels ofypical activity, watching TV,
playing computer games, consumption of bakery itezatng fast food were found to
be contributing factors for the development of dyeamong adolescents. Blood
pressure had shown positive correlation with thesdlp and academic performance
had shown negative correlation with obesity amodglescents. Prevalence varies
across the country because of changes in lifestyeticularly food trends and
physical activity. However, there is large bodylitdratures that describes prevalence
of obesity among adolescents, very little has dmmetudy the determinants and
associated factors among adolescents in the noriret of Karnataka. In view of
these contexts, there is scope to study the detants and its effects among school

going adolescents.
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CHAPTER 111

MATERIALSAND METHODS

The research technique describes the method usdidehbyvestigator in the
study in detail. Methodological research is rededhat aims to establish or improve

procedures for gathering, organizing, and analydiaig.

3.1 Resear ch Approach

The research approach describes how the investgaitll be carried out. It
assists the researcher in determining what dataltect and how to analyze it. It also

recommends various inferences based on the data.

Given the nature of the topic chosen for the eurstudy and the objectives to
be achieved, a descriptive approach was deemedo@pie for the current

investigation.

3.2 Research Design

A study's research design outlines the fundamentaledures that researchers

use to generate reliable and interpretable infaonat

A cross-sectional research design was chosendarutrent study

3.3 Study Population

In the present study the population consists oRddllescent students who are

studying in government and private schools of Balagity.
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3.4 Sample

A sample is a subset of the population that reptesée entire population. As
a result, it is a subset of the population's eldmemhe sample chosen for the present
study was Adolescent students aged 10- 16 years3ftto 10" standard studying in

selected government and private schools of Belaggyi
3.5 Sample Size

As per the published literature, prevalence of mpeas children between the
age group of 10 to 16 years was 7% in urban ai@ased on this, sample size was

calculated by using the formula
Samplesize (n) = 2%, ,pq/d?
Were,
n is Sample size
Z1., - Statistic corresponding to the level of confideni.e., 1.96 — 95% CI
p is prevalence (obtained from similar studies)
g is (1-p) absence of positivity
d is Precision (in present study d is 10% of p)

Considering the above formula, the sample size vedsulated as047 and

rounded off1050
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3.6 Sampling Technique

Stratified Cluster Sampling was used to selecs#maples.

3.7 Sampling Criteria

Inclusion Criteria

Adolescent students aged 10- 16 years frdhto610" standard studying in
selected government and private schools of Belaggyi

Students who are present during the data collection

Exclusion Criteria

Children having chronic illnesses such as severéutrition, endocrinal

problems and physically handicapped.

3.8 Study Variables

Socio-demogr aphic variables: Demographic characteristics included in the
study are Age, Gender, Class, Educational Quadiifina of Father,
Educational Qualification of Mother, Family histogf Diabetes, Family

history of Hypertension, Family history of obesity

Deter minants of Overweight and obesity: In the present study determinants
refers to the factors or variables which determities condition of obesity.

Which includes Dietary practices and Physical @gtiv

Consequences of Overweight and obesity: In the present study
consequences refers to the health effects of ghiesAdolescents at the time

of data collectionWhich includes Blood pressure and Academic perfocaa
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3.9 Resear ch Setting

Settings are the more specific places where ddlection occurs based on the
nature of the research question and the type ofrmdition needed to address it. The
setting planned for the present study was goverhiueth private schools of Belagavi

city.

3.10 Ethical clearance

Ethical clearance was obtained from the InstingloEthics Committee of

KLE University, Belagavi on human subjects.

3.11 Development of the tool

Data was collected by administering the predesigna@validated and

pretested questionnaire

3.12 Description of the tool

The tool consists of

Section I:Socio-demogr aphic data.

Section ll:Items on deter minants of obesity.

Section lll:1tems on consequences of obesity.

M easur ements

Height: Height was measured by allowing participamts stand straight
without footwear, with heels, buttocks and backctong the wall and arm hanging by

side®
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Weight: Body weight was measured without shoes, heawyhicigt using

standard portable weighing machine with an errox 800gm®*

Body Mass Index (BMI) was then calculated using fibvenula, Body Mass
Index (BM1) = Weight (Kg)/ Height (metéf andBMI classification was done based
on WHO/International Obesity Task Force (IOTF) fasia and India standard of

obesity®

Table 1: WHO classification of BM|

Category BMI range (kg/m2)
Underweight <185
Normal 18.5- 22.99
Overweight 23-24.9
Obesity >25

3.13 Validity of the tool

The tool was validated by 7 experts in the fieldPediatric nursing, Meical

surgical nursing and Pediatricians

3.14 Reliability

Reliability of an instrument is a degree of coreisty with which an
instrument measures the attribute it is supposaaetasure. Reliability of the tool was

done and was found to be 0.80
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3.15 Pilot study

Pilot study was done on 110 adolescent students government school,

Belagavi

3.16 Data collection procedure

» Approval from the Institutional Ethics Committee ¢twuman subject was

obtained

» A prior permission was taken from the DDPI Belagand the list of schools

were obtained from DDPI office

» Total 8 schools were selected for data collectpsimple random sampling

» A permission was taken from the head of the schexgplained the purpose

and method of the study.

> All adolescents from 5th to10th standard from tekected schools who were

willing to participate were included in the study

» Students were briefed about the study, the confsent their parents and

assent were obtained from the students

» Data were collected by administering the pretegtezbtionnaire

» Height, weight, Blood pressure were measured astdyksar aggregate marks

obtained from school authority
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3.17 Data analysis

Logistic regression analysis was performed tottestassociation between the
explanatory variables and outcome variables. Thdsodtio with 95% Cl was
presented. P < 0.05 was considered an associaigreén an outcome variable and
an explanatory variable. Data was analyzed usiagstatistical software Core System

Users Guide SPSS Inc 2014(IBM SPSS Version 22).

Conclusion

The research methodology, research design, vasiab&udy setting,
population, sample, sampling strategy, developroétite tool, tool description, data

collection method and data analysis have all beeered in this chapter.
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Resear ch approach ﬁ > Descriptive approach )
Resear ch design i—» Cross-sectional resear ch design.
Resear ch setting ]—> Selected schools of Belagavi city.

Sample ] Adolescent students aged 10- 16
years
Sample size _ 1050 adolescent students
Sampling technique 1 _— Stratified C!uster Sampling
Data analysis w — , Descriptiveand Inferential statistics |

Figure 2: Flow chart of Resear ch methodology
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CHAPTER IV

DATA ANALYSIS AND RESULT INTERPRETATION

It is concerned with the process of organizing agdthesizing data from

samples in order to explore the determinants andaguences among adolescents, as

well as the process of making sense of the reantisnvestigating their implications.

Descriptive analysis was carried out by frequenayd groportion for

categorical variables. Binary logistic regressioralgsis was performed to test the

association between the explanatory variables artdome variables. Odds ratio

along with 95% CI is presented. P value < 0.05 idemed as association between

outcome variable and explanatory variable. IBM SR&8&ion 22 was used for

statistical analysis.

The data are presented under the following headings

>

Section |: Descriptive analysis of demographic variablesedeinants and
conseqguences in study population

Section II: Association between demographic variables, deterntifactors
and consequences with BMI

Section Ill: Prevalence of Overweight and Obesity among Adeletsc
students

Section IV: Multiple logistic regression analysis of obesityithw study
variables

Section V: Correlation between BMI with SBP, DBP and academic

performance by Karl Pearson’s correlation coeffitie
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4.1 Section I: Descriptive analysis of demographigariables, determinants and
conseguences in study population
Section | (a): Distribution of respondents accordig to demographic profile

Table 2: Distribution of respondents according to @mographic profile (n=1050)

Profile Frequency Percentages
Gender
Male 567 54.0
Female 483 46.0
Class
10th 221 21.05
5th 193 18.38
6th 220 20.95
7th 169 16.10
8th 117 11.14
9th 130 12.38
Education of father
Primary 4 0.38%
Secondary 117 11.14%
PUC 279 26.57%
Graduate 433 41.24%
Post- Graduate 217 20.67%
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Education of mother

lliterates 7 0.67%
Primary 25 2.38%
Secondary 198 18.86%
PUC 265 25.24%
Graduate 428 40.76%
Post- Graduate 127 12.10%
Family history of Diabetes

Yes 216 20.6
No 834 79.4
Family history of HTN

Yes 157 15.0
No 893 85.0
Any obese person

Yes 300 28.6
No 750 71.4
Total 1050 100.0
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Table 2 shows that

* Among the study population, 54.00% of them wereemd6.00% of them
were female.

* Maximum students (21.05%) were studying in tentbndard, whereas
minimum students (11.14%) were frofi tandard

« Among the study population with fathers’ educatiofl.24% of them
completed their graduation, 26.57% of them compl¢heir PUC, 20.67% of
them completed their post-graduation

« Among the study population with mothers’ educati@).76% of them
completed their graduation, 25.24% of them compl¢heir PUC, 18.86% of
them completed their Secondary education, 12.10%herh completed their
post-graduation.

* Regarding family history of Diabetes 79.4% of studehad family history of
Diabetes where as 20.6% of them didn’'t have faim#yory of diabetes

* About the family history of Hypertension 85% of thénad family history of
Hypertension where as 15% didn’t have family higtofr Hypertension

« Among the study population 71.4% of adolescents fzadily history of

obesity, where as 28.6% didn’t have family histofypbesity
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Section I(b): Descriptive analysis of physical actity among the study

participants

Table 3: Distribution of study participants according to physical activity

(n=1050)
Running / Jogging| Daily Alternative | Once a week| Rarely Nil
Frequency 104 620 156 45 125
Percentages 9.90% 59.05% 14.869 4.29%  11.90%
Walking
Frequency 61 264 105 133 487
Percentages 5.81% 25.14% 10.009 12.6[/%  46.38%
Swimming
Frequency 536 306 141 54 13
Percentages 51.0501’0 29.14% 13.43% 5.14% 1.24%
Skipping
Frequency 298 442 217 59 34
Percentages 28.38016 42.10% 20.67% 5.62% 3.24%
Outdoor Games
Frequency 170 193 304 223 160
Percentages 16.20016 18.38% 28.95% 21.23% 15.23%
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Table 3 presents that

Maximum students (59.05%) were involved in runnaiigrnatively, whereas
4.29% were involved rarely.

Majority of (46.38%) participants didn’t involve walking, where as 5.82%
of students involved in walking daily

Maximum (42.10%) respondents involved in skippingeraative days,
whereas 3.24% students didn’t involve in skipping

Among study samples majority (28.95%) of student®lved in the outdoor
games once in a week, whereas only 15.23% stud#idtst involve in

outdoor games

Table 4: Distribution of study samples according tomode of conveyance to

school in the study population (n=1050)
Mode of conveyance to school Frequency Percentages
Walking 146 13.90%
Cycling 149 14.20%
Bus 386 36.77%
Private Vehicles 167 15.90%
Two-Wheeler 202 19.23%

Table 4 depicts that among the study populatiortQ@ of them were going
to school by walk, 14.00% of students were goingdiaool by cycle, 36.77%
them were going to school by Bus, 19.23% of themewgming to school by

Two-Wheeler and 15.90% of them were going by pewaghicles.
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Table 5: Distribution of study samples according tonumber of hours watching

TV (n=1050)
Number of hours watching TV Frequency Percentages
1/2Hr 128 12.19%
1Hr 265 25.2%
2 Hr 375 35.7%
>2 Hr 93 8.39%

» Table 5 shows that, among the study subjects withber of hours watching

TV, 35.7% of them watching for 2 hours, 25.2% daérthwatching TV for 1

hour, 12.19% of them watching TV for 1/2 hour an®9%6 of students

watching TV for more than 2 hours
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Results

mobile everyday (n=1050)
Number of hours using the mobile every day] Frequenc| Percentages
1/2Hr 293 27.9%
1 Hr. 179 17%
2 Hr 129 12.3%
>2 Hr 133 12.6%

» Table 6 depicts that majority (27.9%) of studemsrsl half an hour time with
the mobile every day, where as 12.3% of studergad2 hours’ time with
mobile every day, 17% of respondents spend 1 hHme twith mobile every
day and 12.3% of students spend more than 2 htore’ with mobile every

day.

Table 7: Distribution of study samples according tohabit of eating food while

watching tv (n=1050)
Habit of Eating Food While Watching Tv | Frequency | Pecentages
No 331 31.52%
Yes 719 68.48%

« Table 7 shows that, 68.48% of them have habit thg@dood while watching
TV, where as 31.52% of students didn’t have habieating food while

watching TV
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participants

Results

Descriptive analysis of dietary pradtes among the study

Table 8: Distribution of study samples according talietary practices (n=1050)

Pulses Everyday 2-3times aweek  Occasionally
Frequency 184 592 274
Percentages 17.52% 56.38% 26.10%
Fried Foods
Frequency 594 364 92
Percentages 56.57% 34.67% 8.76%
Cereals
Frequency 279 387 384
Percentages 26.57% 36.86% 36.57%
Vegetables
Frequency 182 290 578
Percentages 17.33% 27.62% 55.05%
Fruits
Frequency 389 308 353
Percentages 37.05% 29.33% 33.62%
Bakery Items
Frequency 375 452 223
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Percentages 35.71% 43.05% 21.24%
Sweets

Frequency 323 410 317

Percentages 30.76% 39.05% 30.19%

Ice Cream

Frequency 447 320 283

Percentages 42.57% 30.48% 26.95%

Fast Foods

Frequency 633 212 205

Percentages 60.29% 20.19% 19.52%
Non- Veg Nil Everyday | 2-3times a week Occasionally
Frequency 28 419 516 87
Percentages 2.67% 39.90% 49.14% 8.29%
Beverages
Frequency 36 265 95 654
Percentages 3.43% 25.24% 9.05% 62.29%
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Table 8 depicts that, distribution of study sammesording to dietary practices, in

terms of

Pulses, 56.38% of them consuming 2-3 times a w@ékl0% of them
consuming occasionally and 17.52% of them consureusgy day.

Fried foods, 56.57% of them having fried fruits gvday, 34.67% of students
consuming fried foods 2-3 times a week and 8.76%toélents consuming
occasionally.

Cereals, 36.86% of them consuming 2-3 times a w&&k,7% of them having
cereals occasionally and 26.57% of them consunengads every day.
Vegetables, 55.05% of them consuming vegetableagianally, 27.62% of
students consuming vegetables 2-3 times a week1dr®B% of students
consuming vegetables every day.

Fruits, 37.05% of them having fruits daily, 33.62% students consuming
fruits occasionally and 29.33% of students consgrfiuits 2-3 times a week.
Bakery items, 43.05% of respondents consumes bdkemys 2-3 times a
week, 35.71% of respondents consumes bakery Iteary day and 21.24%
of respondents consumes bakery Items occasionally.

Sweets, 39.05% of them consumes sweets 2-3 timegek, 30.76% of
students consumes sweets every day and 30.19%dsfrgs consumes sweets
occasionally.

Fast foods, 60.29% of them having fast food every, 20.19% of students
consumes fast food 2-3 times a week and 19.52%udEsts consumes fast

food occasionally
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* Non veg, 49.14% of students consumes nonveg 2-8stimweek, 39.9.% of
students consume non veg every day, 8.29% of steidEmsume non veg
occasionally and 2.67% of students do not consumnevag.

e 62.29% of them consume beverages Occasionally,426.2f students
consume beverages every day, 9.05% of studentsumendbeverages 2-3

times a week and 3.43% of students do not cons@wverages.

Section I(d): Descriptive analysis of Blood pressurin the study population

Table 9: Distribution of study participants according to blood pressure (n=1050)

Blood pressure Frequency Percentage (%)
Normotensive 782 74.48
Pre hypertensive 265 25.24
Stage 1 hypertension 3 0.29

» Table 9 demonstrates that 25.24% of study partitfpevere categorized into
pre hypertensive group and 0.29% of them were osiEgl into stage 1

hypertension group
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Section II: Association between demographic varialgls, determinant factors and

conseqguences with BMI

Section ll(a): Association between demographic vaables with BMI

Table 10: Association between demographic profilesith prevalence of obesity

(n=1050)
Profile |UW| % |Normal| % |OW | % |[Obese % |Total| % chr- p-value
square
Gender
Male | 369 65.1| 124 | 21.9 53 | 9.3] 21 | 3.7| 567 | 54.00 4.76 0.1900
Female | 29561.1f 126 | 26.1 37 | 7.7 25 | 5.2| 483 | 46.0
Age
10 33/916| 2 556/ 1 |27/ O 0| 36| 3.42 340.57| 0.0001
11 215 81.7, 30 114 18 | 6.8/ O 0| 263| 25.C
12 112 81.7 8 58| 17| 124 O 0| 137| 13.C
13 102 68.9] 36 243 8 | 54| 2 1.3| 148 | 14.0
14 81| 69.3] 21 179 9 | 76] 6 5.1 117| 11.1
15 73| 69.5| 27 257 5 | 46| O 0 | 105| 10.C
16 48] 19.6| 126 | 51.6 32 |13.3 38 | 15.8 244 | 23.2
Class
5 159 82.3] 20 | 103 14 |7.25 O 0 | 193] 18.3 378.60| 0.0001
6 181 82.2| 20 9.0 19| 864 O 0 | 220| 20.9
7 124 73.3] 31 18.3 12 | 7.1} 2 |1.18 169| 16.0
8 86| 73.5| 24 205 07 | 59 O 0| 117 11.1
9 871 66.9] 29 223 8 | 6.1 6 4.6/ 130| 12.3
10 27| 12.2| 126 | 57.0 30 (135 38 |17.1 221 | 21.0
Education father
Primary | 2| 50.0 1 250 1 |250 O 0.0 4 0.4 | 69.53100.0001%
Secondary 97 | 83.6| 16 13.8 1 | 0.9 1.7 116 | 11.0
PUC 202 72.9] 57 20.6/ 14 | 5.1 4 1.4 277 | 26.4
Degree | 229525 131 | 30.0 45 |10.3 31 | 7.1] 436 | 41.5
PG 134 61.8) 45 20.7, 29 | 134 9 4.1 217 | 20.7
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Education mother

llliterates| 5 | 71.4 2 286/, 0 |00 O 0.0 7 0.7 | 52.98400.0001%
Primary | 14| 58.3 6 2500 2 | 83 2 83 24| 23
Secondary153| 77.7| 28 1420 9 | 46| 7 3.6/ 197 | 18.8
PUC 178 66.7| 65 243 22 | 8.2 2 0.7| 267 | 254
Degree | 23854.4| 126 | 29.4 39 | 9.1] 30 | 7.0| 428 | 40.8
PG 81| 63.8| 23 18.1) 18 | 142 5 3.9 127| 121
Family income
<=10000| 16| 66.7 7 292/ 0 |00 1 4.2 24 | 2.3| 89.567(00.0001%
10001-
20000 225| 84.3] 30 1120 7 | 26] 5 19| 267 | 25.4
20001-
30000 171 61.1, 77 275 23|82 9 3.2| 280| 26.7
30001-
40000 190| 51.1| 115 | 30.9 43 |11.6 24 | 6.5 372 | 35.4
>=40001| 62| 57.9] 21 19.6) 17 | 159 7 6.5| 107 | 10.2
Family history of Diabetes
Yes 11Q 50.9, 78 36.1 14 | 6.5/ 14 | 6.5 216| 20.6] 27.92 | 0.0001
No 554 66.4| 172 | 20.6 76 | 9.1] 32 | 3.8| 834 | 79.4
Family history of HTN
Yes 68| 43.3| 58 36.9 12 | 7.6/ 19 |12.1 157| 15.0] 50.2680| 0.0001%
No 596/ 66.7| 192 | 21.5 78 | 8.7/ 27 | 3.0| 893 | 85.0
Any obese person
Yes 109 36.3| 115 | 38.3 35 |11.7 41 |13.7 300| 28.6| 172.644|0.0001%
No 555/ 74.0{ 135 | 18.0 55| 7.3] 5 0.7 750 | 71.4
Total | 664 63.2| 250 | 23.8 90 | 8.6/ 46 | 4.4/ 1050| 100.G

Table 10 demonstrates

that age, class, educatiofatbér, education of

mother, family monthly income, family history of &etes, family history of

Hypertension and family history of obese showsistteally significant with

overweight and obesity. (p value <0.05)
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Section ll(b): Association between Physical activiies with BMI

Table 11: Association between Physical activitiesith prevalence of obesity

(n=1050)
Physical Ob Chi- p-
UW| % |[Normal| % |OW| % % | Total | %
activities ese square | value
Running/Jogging
Nil 55 539 25 245| 21| 2061 | 1.0] 102 | 9.7| 46.9540| 0.0001
Daily 388/ 62.8 143 | 23.1| 47| 7.640| 6.5| 618 | 58.9
Alternatively | 99| 61.9 40 25.0{ 16/ 10.p05| 3.1| 160 | 15.2
Onceaweek| 29 617 15 319 3| 64 0| 00| 47 | 45
Rarely 93| 75.6 27 220/ 3| 24 0| 0.0 123 | 11.7
Walking
Nil 42 |1 67.7 11 17.7| 8| 1291 | 1.6/ 62 | 5.9/ 213.0300 0.0001%
Daily 120|44.9 111 41.6| 27 1019 | 3.4| 267 | 254
Alternatively | 45| 38.8 23 19.8| 29 25.019|16.4 116 | 11.G
Once a week 76 57,6 34 25.8| 18| 1364 | 3.0 132 | 12.6
Rarely 381 80.5 71 1501 8| 1.4 13| 2.7| 473 | 45.(
Swimming
Nil 311|58.21 150 | 28.1] 37| 6.936| 6.7 534 | 50.9 91.4620| 0.0001
Daily 226|72.9 49 15.8| 28| 9.0 7 | 2.3| 310 | 29.5
Alternatively | 95| 67.4 35 248 8| 57 3| 21| 141 | 134
Once a week 29 547 7 13.2| 17| 32.1 0| 0.0 53 | 50
Rarely 31250 9 75.00 0| 00 O] 0.0f 12 | 11
Skipping
Nil 121]40.60 92 30.9| 56| 18.829| 9.7| 298 | 28.4 131.101Q 0.0001%
Daily 318/ 71.9 86 19.5| 22| 5.016| 3.6| 442 | 42.1
Alternatively | 165/ 75.3] 44 201 9| 41 1| 05| 219|209
Onceaweek| 40 690 17 29.3] 1| 1.7 0| 0.0] 58 | 55
Rarely 20| 60.6 11 333 2| 61 0| 00| 33 | 3.1
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Outdoor games

Nil 10 | 83.3 1 8.3 1| 83 0| 00 12 | 1.1 66.4970| 0.0001*
Daily 156|71.21 36 16.4| 25 1142 | 09| 219 | 20.9
Alternatively | 195/ 71.4 47 17.2| 25 9.2 6| 2.2| 273 | 26.0
Once aweek | 10046.7] 75 35.0) 23] 10.Jr16| 7.5| 214 | 204
Rarely 203 61.1) 91 27.4| 16| 4.8 22| 6.6| 332 | 31.4
Mode of conveyance to school
Walking 281 74.1 65 17.2) 24 6.3 9| 2.4| 379 | 36.1 196.9930 0.0001%
Cycling 99| 55.9 37 20.9| 31| 17.b10| 5.6| 177 | 16.9
Bus 180 80.0f 34 151 11, 49 0| 0.0 225 | 214
Private Vehicles 48 | 55.8 34 395 4| 47 0| 00| 86 | 8.2
Two-Wheeler | 51| 338 64 42.4) 14| 9.3 22|14.60 151 | 144
Others 5| 156 16 50.0f 6| 1885|154 32 | 3.0
No of hours - watching TV
Nil 147\74.20 34 17.2) 15 7.4 2| 1.0 198 | 18.9 145.2580 0.0001%
1/2hr 109 85.8 12 9.4 4| 31 2| 16| 127 | 121
1lhr 198/ 75.3 52 19.8| 12/ 4.6 1| 04| 263 | 25.(Q
2hrs 158 43.20 120 32.8/ 50 13.738|10.4) 366 | 34.9
>2hrs 52| 54.2 32 333 9] 94 3| 31| 96 | 9.1
Habit of eating food while watching TV
No 286|86.4 29 88| 16| 4.8 0| 0.0] 331 | 31.5 116.0520 0.0001*
Yes 378/ 52.6/ 221 30.7| 74| 10.346| 6.4| 719 | 68.5
No of hours spent with computer everyday
Nil 469|75.20 93 149| 56/ 9.0 6 | 1.0 624 | 59.4 292.5950 0.0001%
1/2hr 74| 8183 9 9.9 6| 6.6 2| 22| 91 | 8.7
lhr 83| 57.6 47 32.6| 10| 6.9 4| 2.8| 144 | 13.7
2hrs 32| 27.6 61 52.6| 7| 6.016|13.8 116 | 11.G
>2hrs 6| 80 40 53.3| 11| 14.718|24.00 75 | 7.1
No of hours spent with mobile everyday
Nil 240|75.9 54 17.1] 19| 6.0 3 | 0.9/ 316 | 30.1 351.6790 0.0001*
1/2hr 248/ 84.60 30 10.2| 12 41 3| 1.0| 293 | 279
lhr 110/ 61.5 34 19.0) 32} 17p3 | 1.7 179 | 17.(Q
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2hrs 55| 42.6 55 426/ 10} 7.8 9| 7.0| 129 | 12.3

>2hrs 11| 8.3 77 57.9| 17| 12.828|21.1] 133 | 12.7

No of hours spent in sleep

7hrs 177 47.20 123 32.8) 33 8.842|11.2) 375 | 35.7111.1810 0.0001%
8hrs 334 69.6 100 20.8| 44| 9.2 2| 0.4| 480 | 45.7

9hrs 153 78.5 27 13.8| 13, 6.1 2| 1.0 195 | 18.6

Table 11 depicts that running, walking, skippingirsming, outdoor games,

mode of conveyance to the school, number of hauvegatching TV, eating of

food while watching TV, number of hours spent withmputer every day,

number of hours spent with mobile every day and emof hours spent in

sleep shows statistically significant with prevalemf overweight and obesity
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Section ll(c): Association between dietary practice with BMI

Table 12: Association between dietary practices wit prevalence of obesity

(n=1050)

Food-stuffs Chi-

consumed byl UW| % |Normal| % |[OW| % |[Obese % |Total| % p-value
. square

child

Cereals

Everyday | 15053.8 87 |31.4 26| 9.3] 16 | 5.7] 279 ] 26.6 37.5120] 0.0001
2-3tmesal o9 592 105 | 27139104 14 | 3.6| 387 | 36.9

week
Occasionally| 28574.2 58 | 15.1 25| 6.5| 16 | 4.2| 384 | 36.6

Pulses

Everyday | 61] 332 81 | 440 36]19.6 6 | 3.3] 184 17.5 105.9800 0.0001*
2-3timesa | \n7l688 110 | 201 34| 57| 32 | 5.4| 592 56.4

week
Occasionally| 19671.5 50 | 18.2 20| 7.3| 8 | 2.9| 274| 26.1

Fried foods

Everyday | 438739 91 | 153 54| 9.1] 10 | 1.7] 593 | 56.5 200.214d 0.0001*
2-3Umesal o051 0 144 | 395 22| 6.0| 12 | 3.3 365 34.8

week
Occasionally] 39 42/4 15 |16.3 14|15.2 24 | 26.1 92 | 8.8

Vegetables

Everyday | 51] 280 85 |46.7 21|11.5 25 |13.7 182 17.3 146.3270 0.0001*
2-3Umesal a0 648 69 | 238 22| 7.6| 11 | 3.8| 290 27.6

week
Occasionally| 42573.5 96 16. 47| 8.1| 10 | 1.7 578 | 55.0
Non- vegetarian

Everyday | 26259.3 126 | 28.5 28| 6.3| 26 | 5.9] 442 42.1] 23.2860] 0.0010
2-3tmesa | 5011670 o8 |18.8 54|103 19 | 3.6) 522| 49.7

week
Occasionally| 51 59,3 26 [30.2 8| 9.3| 1 1.2| 8 | 8.2

Fruits

Everyday | 222568 102 | 26.1 55|14.1 12 | 3.1] 391 ] 37.2 66.0360] 0.0001]
2-3timesa | oclsg3 78 | 248 26| 82| 29 | 9.1| 319| 30.4

week
Occasionally| 256753 70 |20.8 9| 2.6| 5 | 1.5| 340| 32.4
Bakery items

Everyday | 25568.7 59 | 159 33| 8.9] 24 | 6.5] 371 | 35.3 72.6780] 0.0001]
23timesa| 31669.0 102 | 22.3 33| 7.2| 7 | 15| 458 | 43.6
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week
Occasionally] 93 421 89 | 403 24|10.9 15 | 6.8| 221 21.0
Sweets
Everyday | 23472.9 49 | 153 34]108 4 | 1.2] 321 30.6) 41.8810] 0.0001]
2-3tmesa o le1 1l 101 | 243 32| 7.7| 20 | 7.0 416 39.6
week
Occasionally| 17656.2 100 | 31.9 24| 7.7| 13 | 4.2| 313| 29.8
Ice cream
Everyday | 35981.0 62 | 140 16| 3.6] 6 | 1.4] 443 42.2 121.7780 0.0001
2-sumesa |l o)l 460 100 | 305 51(155 26 | 7.9 328/ 31.2
week
Occasionally| 154552 88 | 31.5 23| 8.2| 14 | 50| 279 26.6
Fast foods
Everyday | 49079.0 76 | 123 45| 7.3] 9 | 1.5] 620 59.0 227.3310 0.0001*
2-3tmesal 1o 559 63 | 284 20| 90| 15 | 6.8 222| 211
week
Occasionally| 50 24,0 111 | 534 25/12.0 22 | 10.6 208 | 19.8
Beverages
No 23] 657 11 | 314 1] 29] 0 ] 00] 35 ] 33| 41.0220 0.0001
Everyday | 196742 53 |20.1 15| 5.7| 0 | 0.0| 264 | 25.1
2sumesal ool e s 57 [26216/158 3 | 2.9 103| 9.8
week
Occasionally| 38859.9 159 | 245 58| 9.0| 43 | 6.6| 648 | 617
Eating outside food
1'?;\};2‘356‘ 107/46.7 72 |31.4 26|11.4 24 |10.5 229| 21.8 78.8460 0.0001]
>3tmesa | 06leo5 65 |32220] 99| 11 | 5.4| 202 19.2
week
Onceina | o3733 106 | 184 38| 6.6| 10 | 1.7| 577 | 55.0
month
Occasionally| 28 66,7 7 16.7 6 {143 1 24| 42 | 4.0
Total 664 63.2 250 | 23.8 90| 8.6| 46 | 4.4 1050| 100.0

Table 12 presents that, among study populationdifference in proportion of

frequency of consuming cereals, pulses, fried fopaggetables, non- veg,

fruits, bakery items, sweets, Ice cream, fast fodusverages and eating

outside food across BMI was statistically signifitg value <0.001)
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Section 1l(d): Comparison of obesity with mean SBP,DBP and academic

performance by one way ANOVA

Table 13: Comparison of obesity with mean SBP, DBPand academic

performance (n=1050)
Obesity SBP DBP Academic performance
Mean SD Mean SD Mean SD
uw 114.95 7.88 79.26 4.89 68.21 7.19
Normal 123.84 10.93 83.26 6.41 66.37 5.76
ow 117.20 12.02 82.01 5.14 67.48 5.07
Obese 130.25 8.98 87.63 4.08 64.2Q 6.95
Total 117.71 10.08 80.70 5.70 67.58 6.80
F-value 80.29094 59.1699 7.7449
P-value 0.0001* 0.0001* 0.0001*

* Table 13 shows that, the mean difference of systdiastolic blood pressure
and last year aggregate marks across BMI weresttally significant. (P

value <0.001)
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Section lll: Prevalence of Overweight and Obesity mong Adolescent students

Table 14: Prevalence of Overweight and Obesity amgnAdolescents (n=1050)

Percentages

BMI No of respondents | % of respondents
Underweight 664 63.24
Normal 250 23.81
Overweight 90 8.57
Obese 46 4.38
Total 1050 100.00

Table 14 reports that prevalence of overweight@resity among adolescents

were found to be 8.57% and 4.38% respectively

70.0%
63.24%
60.0%
50.0%
40.0%
30.0%
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Graphs 1: Bar chart showing BMI in the study populdion

Obesity
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Section IV: Multiple logistic regression analysis bobesity with study variables

Section 1V(a): Multiple logistic regression analyss of prevalence of obesity by

demographic profile

Table 15: Multiple logistic regression analysis ofprevalence of obesity by

demographic profile (n=1050)

Profile Adjusted OR | 95% CI for OR p-value

Lower Upper

Gender

Male 0.66 0.47 0.93 0.0180f

Female Ref.

Education father

Primary 0.65 0.04 9.59 0.7550
Secondary 0.10 0.02 0.43 0.0020*
PUC 0.30 0.13 0.70| 0.0050¢
Graduation 0.74 0.45 1.21 0.2320
PG Ref.

Education mother

llliterates - - - -
Primary 3.44 0.74 16.13 0.1160
Secondary 1.69 0.65 4.39 0.2840
PUC 0.90 0.43 1.88 0.780(
Degree 0.74 0.41 1.32 0.307p
PG Ref.
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Family income

<=10000 0.18 0.02 1.67 0.1320
10001-20000 0.13 0.05 0.31 0.0001*
20001-30000 0.26 0.14 0.50 0.0001*
30001-40000 0.32 0.20 0.52 0.0001*

>=40001 Ref.

Family history of Diabetes

E3

Yes 0.52 0.32 0.84 0.0080

No Ref.

Family history of HTN

Yes 0.74 0.45 1.22 0.240(

No Ref.

Any obese person

Yes 2.87 1.91 4.31 0.0001

No Ref.

 Table 15 demonstrates that, among the study populah demographic
variables age, gender, education of father (seegndiad PUC education),
family income, family history of diabetes and fayniilistory of obese showed
statistically significant or associated with oveigteé and obesity. (p value

<0.05)
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Section 1V(b): Multiple logistic regression analyss of prevalence of obesity by

physical activities

Table 16: Multiple logistic regression analysis ofprevalence of obesity by

Physical activities

(n=1050)

Physical activities Adjusted | 95% Cl for OR 95% ClI for OR
OR Lower | Upper
Running/Jogging
Nil Ref.
Daily 0.95 0.29 3.05 0.9280
Alternatively 0.85 0.24 2.97 0.7960
Once a wee 0.11 0.0z 0.8< 0.0320°
Rarely 0.0z 0.0C 0.1 0.0001°
Walking
Nil Ref.
Daily 0.29 0.09 0.90 0.0310*
Alternatively 7.30 2.05 25.96 0.0020*
Once a wee 0.3¢ 0.11 1.34 0.133(
Rarely 0.1: 0.04 0.4z 0.0010°
Swimming
Nil Ref.
Daily 0.94 0.45 1.96 0.8740
Alternatively 0.86 0.28 2.68 0.8010
Once a week 2.18 0.57 8.27 0.2530
Rarely 0.0C 0.0C 0.998(
Skipping
Nil Ref.
Daily 0.45 0.21 0.95 0.0360
Alternatively 0.07 0.02 0.21 0.0001*
Once a week 0.03 0.00 0.36 0.0060*
Rarely 9.71 0.76 124.67 0.0810
Outdoor games
Nil Ref.
Daily 417 0.27 64.16 0.3060
Alternatively 0.65 0.05 8.79 0.7440
Once a week 0.31 0.02 4.78 0.4020
Rarely 0.20 0.01 2.93 0.2410
Mode of conveyance to the school
Walking Ref.
Cycling 0.87 0.36 2.11 0.7550
Bus 0.33 0.12 0.90 0.0310*
Private Vehicles 0.11 0.03 0.50 0.0040*
Two-Wheeler 2.23 0.84 5.96 0.1080
Others 2.52 0.66 9.63 0.1770
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No of hours - watching TV daily

Nil Ref.
1/2hi 0.17 0.04 0.6t 0.0090°
1lhr 0.12 0.04 0.42 0.0010*
2hrs 0.41 0.15 1.13 0.0850
>2hrs 0.28 0.08 0.98 0.0460*
Habit of eating food while watching food
No Ref.
Yes 9.7( 2.9¢ | 31.7¢ | 0.0001*
No of hours spent with computer everyday
Nil Ref.
1/2hr 0.67 0.21 2.10 0.4910
1lhr 1.06 0.44 2.57 0.9000
2hrs 0.26 0.09 0.78 0.0160*
>2hre 0.3t 0.11 1.07 0.066(
No of hours spent with mobile everyday
Nil Ref.
1/2hr 2.63 0.82 8.47 0.1050
1lhr 4.96 1.67 14.73 0.0040*
2hrs 0.48 0.14 1.57 0.2220
>2hrs 1.37 0.4C 4,72 0.619(
No of hours spent in sleep
7hrs Ref.
8hrs 0.34 0.16 0.73 0.0060*
9hrs 0.71 0.28 1.77 0.4580

 Table 16 reports that, among the study participamtphysical activities

running (once a week and rarely), walking (dailyl aternatively), skipping

(once a week and alternatively), mode of conveydodde school (bus and

private vehicle), number of hours watching TV (X@ur, 1hour and >2

hours), habit of watching TV while having food, niben of hours spent with

computer every day (2 hours), number of hours spéthtmobile everyday(1

hour), number of hours spent in sleep everydayo{#d) showed statistically

significant or associated with overweight and oye¢p value <0.05)
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Section 1V(c): Multiple logistic regression analyss of prevalence of obesity by

Food-stuffs consumed by child

Table 17: Multiple logistic regression analysis oprevalence of obesity by Food-

stuffs consumed by child (n=1050)

Food-stuffs consumed by child Adjusted OR 95% ClI for OR p-value
Lower Upper

Cereals

Everyday 0.62 0.26 1.46 0.273(

2-3 times a week 0.43 0.22 0.81 0.0100*

Occasionally Ref.

Pulses

Everyday 0.23 0.10 0.56 0.00107

2-3 times a week 0.47 0.24 0.95 0.0350*

Occasionally Ref.

Fried foods

Everyday 0.09 0.05 0.19 0.0001*

2-3 times a week 0.04 0.02 0.08 0.0001*

Occasionally Ref.

Vegetables

Everyday 1.02 0.46 2.28 0.9600

2-3 times a week 0.33 0.14 0.79 0.0130*

Occasionally Ref.

Non- veg

Everyday 1.98 0.75 5.23 0.1680

2-3 times a week 1.73 0.61 4.89 0.2990

Occasionally Ref.

Fruits

Everyday 18.22 6.76 49.13 0.0001¢

2-3 times a week 6.87 3.20 14.74 0.0001*

Occasionally Ref.
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Bakery items

Everyday 1.35 0.57 3.18 0.5000
2-3 times a week 1.89 0.76 4.68 0.1700
Occasionally Ref.

Sweets

Everyday 7.33 2.29 23.47 0.0010
2-3 times a week 3.06 1.12 8.41 0.030p
Occasionally Ref.

Ice cream

Everyday 0.08 0.03 0.22 0.0001%
2-3 times a week 1.12 0.49 2.52 0.793p
Occasionally Ref.

Fast foods

Everyday 0.42 0.16 1.08 0.0730
2-3 times a week 0.32 0.13 0.78 0.0120*
Occasionally Ref.

Beverages

No 0.31 0.03 3.22 0.3260
Everyday 0.24 0.11 0.51 0.00017
2-3 times a week 1.81 0.82 3.99 0.1400
Occasionally Ref.

Eating outside food

1-3 times a week 0.94 0.39 2.31 0.9000
> 3 times a week 1.17 0.45 3.07 0.7510
Once in a month 0.43 0.18 1.02 0.0500~*
Occasionally Ref.

* Table 17 shows that, among the study responderit®thstuffs consumed by
the child cereals (2-3 times a week), pulses, fioedls, vegetables (2-3 times
a week), fruits, sweets, ice cream, fast food {@&s a week), beverages
(everyday), eating outside food showed statisgicaignificant or associated

with overweight and obesity. (p value <0.05)
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Section 1V(d): Logistic regression analysis of oveveight/obesity with

consequences in study population

Table 18: Logistic regression analysis of overweight/obesityith consequences in

study population (n=1050)
Factor Odds ratio | 95 % CI of odds ratio | P value
Systolic blood pressure 1.092 1.053-1.133 <0.001
Diastolic blood pressure 1.238 1.138-1.347 <0.001
Lat year aggregate marks (%) 0.939 0.881-1.00 40.00

 Table 18 shows the regression analysis of overwesgld obesity with
consequences factor. Systolic blood pressure, dii@dblood pressure and
academic performance shows statistically signitican associated with

overweight and obesity. (p value <0.05)
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Section V: Correlation between BMI with SBP, DBP ad academic performance

by Karl Pearson’s correlation coefficient

Table 19: Correlation between BMI with SBP, DBP andacademic performance

by Karl Pearson’s correlation coefficient (n=050)
Correlation between BMI with
Variables
Correlation coefficient r-value | t-value | p-value
SBP 0.3914 13.5058 0.0001*
DBP 0.3524 11.9551 0.0001F
Academic performance -0.1534 -4.9279  0.0001*

*p<0.05 indicates significant correlation

Table 19 shows that there is positive and moderateelation between SBP

and DBP with BMI and negative weak correlation hedw Academic

performance
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Graphs 2: Scatter diagram showing the correlation btween BMI and SBP
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Graphs 3: Scatter diagram showing the correlation btween BMI and DBP
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Academic performance=72.074 - 2572 * BMI
Correlation: r=-.1534
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Graphs 4: Scatter diagram showing the correlation btween BMI and academic

performance
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CHAPTER V

DISCUSSION

This chapter presents the major findings of thelystdiscussion, conclusions,
and suggestions in brief. Discussions are eithgpaued or contested by the
literature or critical analysf€ Findings of the study were discussed under the

following headings

1. Findings related to descriptive analysis of demplgi@a variables and
determinant factors in study population

2. Findings related to Association between demographiriables,
determinant factors and consequences with BMI

3. Prevalence of Overweight and Obesity among Adolgsstedents

Findings related to descriptive analysis of demographic variables and

deter minant factorsin study population
Demographic variables

The present study findings demonstrates &&00% of them were male,
46.00% of them were female, Maximum students 21.088te studying in 10
standard, 60.00% of them belongs to nuclear faamigt 40.00% of them belongs to
Joint family. A similar study conducted by Seemet&F’ revealed that 55.00% were
male and 44.00% were female. 71.7% were belongedutbear family.Another
similar research done by Goyal K ef®ahowed that among 5664 students 57% of

them were boys and 43% were girls.
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Physical activities

Present study revealed that Maximum 59.05%studemse involved in
running alternatively, whereas 4.29% were involvedely. Majority (46.38%)
participants didn’t involve in walking. Maximum 42% of respondents involved in
skipping alternative days. Majority 28.95% of statdeinvolved in the outdoor games
once in a week. A similar study done by Seema &&showed that majority of the

students involved in physical activities sometimes.

In this study13.90% of them were going to school by walk, 36.7T#m
were going to school by Bus, 19.23% of them werlie@to school by Two-Wheeler
and 15.90% of them were going by private vehicdesontradictory result seen in the
study conducted by Sinha KV et*alhere maximum (45.3%) students’ mode of

transport to the school was bicycle.

Current study results related namber of hours watching TV per day depicts
that maximum (35.7%) participants were involvedvitching TV for 1 to 2 hours, a

similar result showed in the research done by SkViat al®

Another similar study
done by Bhattacharya PK ef%levealed that maximum 42% of students involved in

watching TV for 2 hours.

Present study demonstrates that majority of thdestis 27.9% spend half an
hour time with the mobile every day. A related stwdnducted by Mekonnen T et
al®® showed that 77.6% students spent their half am tooane hour time with mobile

every day.
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Dietary practices

In present study3.05% of them consume Bakery Items every day,538.6f
them eat Sweets every day, 42.57% of them eatreaat 2-3 times a week, 60.29%
of them have fast food 2-3 times a week, 62.29%th&d@m drink beverages
Occasionally. A similar study carried out by Kafkiet af? demonstrates that 47.1%
of samples consumes hot chips, fries 1-2 timeswmak and 41.7% of them eat
snacks, sweets, chocolate, ice cream 1-2 timesvpek. Maximum 83.1% students
drink soft drinks which was contradictory result peesentAmit Kumar N et af’
mentioned in their study that maximum 88.3% of etitd were non-vegetarian which

was similar to our study findings.

Findings related to Association between demographic variables, determinant

factors and consequences with BMI
Association of demographic variables with obesity

In the present study it showed that gendeross BMI was not statistically
significant, a similar study done by Verma KC et*aleported no significant

association of obesity with gender.

In accordance of findings with this study, parenejucation showed
significant association with obesity, a contradigtoesult seen in the research
conducted byerma KC et &' where there was no significant association of ipes

with education of subjects.

A study by Nagaraj S et *lreported that Family income was statistically

significant with obesity this result was similardor findings.
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Our study found family history of obese was stai#ly associated with
obesity and not significant association with dialsetLikewise, a study among
adolescent in Bengaluru by Pedapudi AD &tralported that students who reported a
history of obesity in their family more likely toebobese as compared with other
students who didn’t show the history and not diatily associated with the family

history of diabetes and hypertension
Association of Physical activity with obesity

In the study population, the difference in propmatiof physical activity
(Running / Jogging, Walking, Swimming, Skipping,t@oor Games) across BMI was
statistically significant with obesity similar to study done by Ameer SBt af’
revealed that physical exercise was statisticatipicant associated with obesity.
Students who physically inactive were prone to bese than who were physically

active.

Significant association was found with mode of @yance to the school in
our study which was observed in the research dgrigeema S et Hlwhere mode of

transport to school was associated with obesity.

In study population, the difference in proportiohtilose who watching TV
(Half-an hour, one hour, two hours) across BMI wteistically significant and the
difference in proportion of those who watching T& $2 hours across BMI was not
statistically significant. A similar study done Bayatri D et & showed that obesity

is mainly seen in the students who spend more itimetching TV.
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A study done by Jain B et®aldepicts that eating junk in-between meal had
significantly association with obesity which showadcomparable result with our

study

A study by Samuel IB et % showed that there was no statistically significant
difference between handset use time with obesitichvivas contrast to our study

findings where our study findings showed statistissociation with obesity
Association of Dietary practiceswith obesity

A study done by Nair GLR et’3f revealed that no significant association was
obtained related to consumption of bakery item#$ wltesity which was contrast our

study findings.

There was no statistically significant associatisms found regarding
consumption of non-veg in our research this reswds supported by the study
conducted by Ameer SR et & On the contrary study conducted by Banjade B et

al'®revealed there was statistically significant aism was found with obesity

Consumption of fast food was statistically assedawith obesity in our

study. Supportive results were observed in studhedry Banjade B et 4f

The present study demonstrates that eating icemcreas significant
association with obesity among adolescents. Thdtress supported with study by
Ramulu PR et & were eating ice cream outside at weekend showsitiymy

associated.

The present study demonstrates that consuming sweetbonated drinks

were significant association with obesity among leslkents. The result was
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supported with study by Jain B etakhowed that those who were consuming

chocolates, sweets and carbonated drinks werdismmtly obese

In study population, the difference in proportiodnfiequency of eating food
outside across BMI was statistically significanttire present study. The result was
supported with study done by Kumari DJ éfaere eating at fast food restaurant

was statistically significant with obesity.
Association of Blood pressure with obesity

The present study revealed thia¢ mean difference of systolic blood pressure
and diastolic blood pressure across BMI was sikediby significant. (P value
<0.001). A similar study conducted by Bardol RVaéf® showed that prevalence of
hypertension was found to be more significant ieraxeight children as compared

il06

with normal children. Another study done by ZhaceY\al™ revealed Blood pressure

was significant association with obesity.

A study carried out by Dulskiene V et'dl presented that significant
association was found between obesity and prergm&Edn and hypertension, this

result was supported with our findings.

In the present study mean difference of systolaodlpressure and diastolic
blood pressure with BMI was statistically signiintaSimilar findings were found in
study done by Mohan B et'81 revealed that hypertension was positively assediat

with obesity.
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Association of academic performance with obesity

In the present study the mean difference of last gggregatacross BMI was
statistically significant. A similar study by SaizRendon JC et #F revealed that

Obesity is associated with lower school achievenregirls but not in boys.

A contrast result was seen in the study done byvaikA et at*° revealed

thatthere was no correlation between the BMI and schedbrmance
Prevalence of Overweight and Obesity among Adolescent students

The current study showed that prevalence of oveweand obesity among
adolescents was 8.57% and 4.38% respectively. it et af'* reported a similar
overall prevalence (14%) among adolescents. Anatineitar study by Goyagt al*?
observed overall prevalence (12%) of obesity amadglescents. A study bone by
Kotian MS et a*®* among adolescent students revealed that prevatgncembined
overweight and obesity was 14%ther research studies conducted in India revealed

a greater prevalence of overweight and ob&8it}?
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CHAPTER VI

CONCLUSION

Despite the fact that undernutrition remains a Kagtor to childhood
morbidity and death throughout the developing worddes of youth overweight and
obesity have been steadily increasing over the2ldstlecades. Childhood obesity has
emerged as a major global health issue that isamgwistributed across and within
areas. Over the last three decades, the seveutypeevalence of pediatric obesity
have increased considerably. Obesity is no longst gn issue in high-income
countries, it is rapidly spreading to low and lowddie-income countries, particularly

in metropolitan areas.

In the present study it was observed that the peaea of overweight and
obesity was 8.57% and 4.38% respectively among eadehts. The major
contributing factors Family history of Hypertensjofamily history of obese,
students’ physical activity, mode of transport¢b@ol, no of hours spent in watching
TV every day, no of hours spent with mobile eveay,dhabit of eating food while
watching Tv, eating snacks between meals, dietafyit$ like consuming bakery
items, sweets, fast food, fired food more than #®s in a week. Gender, and
consumption of beverages were found not a riskofacfor the development of
obesity among adolescents. Blood pressure and méadeerformance showed

positive correlation with obesity.

Therefore, our research findings suggest to figid £xpanding hazard to

adolescent health in India, there is an urgent Heed@domprehensive public health
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interventions such as growth monitoring, nutritieducation, and the promotion of

physical education and exercise programs in sclaascommunities.

Parents can help by providing healthy meals andckspadaily physical
activity, and nutrition education can all assistatmid adolescent obesity. Healthy
meals and snacks nourish growing bodies while miedelling healthy eating habits

and attitudes.

Because children spend the majority of their ackivars in schools, schools
must provide ample healthy food and drink, as waelhealthy and wholesome snacks,

and the setting must be favorable to sufficientsatgl exercise.

Nursing implications

The findings of present study have implicationstie field of nursing

education, nursing practice, nursing administraéind nursing research

a. Nursing education

» Students should be trained on the management awtriion of obesity in
children and adolescents using the findings ofshigly

» Adolescents, parents, and instructors can acceeariaty of instructional
materials and newsletters.

* Organize various conference, workshop on managemedtprevention of
childhood obesity

* The curriculum should prioritize health educationl place a greater emphasis
on educating the public about obesity managememt prevention in

teenagers.
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Nursing practice

Health education can be imparted in the hospitaluiigh various methods like
lectures, pamphlets, information booklet, selffinstion module etc

It is the role of nursing personnel to identify cems in patients and offer the
appropriate treatment to resolve obesity-relatedrders.

Community based awareness and many campaigns di@emduct to prevent
the obesity

Nursing administration

Periodical arrangement of in-service education @wg continuing education
programs for the staff nurses regarding the managermand preventive

measures of obesity

Protocol should be made in the adolescent clinganding the management
and preventive measures of obesity

Nursing research

Findings of current study will help to conduct dmatteaching program using
some teaching programs regarding the managemenprandntive measures
of obesity

Research explains new technologies and assessrteritstiate different

measures to help adolescents and their familipseteent obesity
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CHAPTER VII

SUMMARY

A cross sectional research was undertaken on diet@nts and consequences

of obesity among adolescents in Belagavi city

Objectives

Primary objectives

1. To study the determinants of obesity among adoidsde the age group

of 10-16 years

2. To study the consequences of obesity among adoissitethe age group

of 10-16 years

Secondary objectives

1. To find out the prevalence of overweight and olyesihong adolescents

Materialsand Methods

Ethical Clearance was obtained from KLE Univerddthics Committee on
Human Subjects. A cross-sectional study was coeduainong 1050 schoolchildren
from different schools in Belagavi. Adolescent &t aged 10-16 years from 5th to
10th standard studying were selected from govertnagm private schools of
Belagavi city. Stratified cluster sampling was used select the samples. The

randomly selected students were instructed to gath@ separate room and were
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briefed about the study. Assent was obtained froenstudents, and consent papers

were handed to them for their parents to sign.

Data were collected by administering the predesign@evalidated, and
pretested questionnaire. After filling out the dimmaire, height and weight were
measured. Body mass index (BMI) was then calculatgdg the formula BMI =
weight (kg)/heightim2) and BMI classification wason# based on the

WHO/International Obesity Task Force for Asia andid standard of obesity.

Logistic regression analysis was performed tottestassociation between the
explanatory variables and outcome variables. Thdsodtio with 95% CIl was
presented. P < 0.05 was considered an associaigreén an outcome variable and
an explanatory variable. Data was analyzed usiagthtistical software Core System
Users Guide SPSS Inc 2014(IBM SPSS Version 22).

Distribution of respondents according to demographic profile

* Among the study population, 54.00% of them wereemd6.00% of them
were female.

e Maximum students 21.05% were studying in tenth ddesh whereas
minimum students were fronf"&tandard

* Among the study population, 60.00% of them belotagsuclear family and
40.00% of them belongs to Joint family.

» 28.57% of students had family history of obeseqers

* Among the study population with fathers’ educatidd,24% of them were
Pre-university, 26.57% of them were Secondary, Z%.60f them were

Graduate and with mothers’ education, 40.76% ointlveere Pre-university,
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25.24% of them were Secondary, 18.86% of them Wemmary, 12.10% of
them were Graduate.
* Among the study population 20.57% of them had farhiktory of diabetes

and 14.95% % of them had family history of hypesten.

Distribution of study participants according to physical activity

*  Maximum (59.05%) students were involved in runnatggrnatively, whereas
4.29% were involved rarely. Majority 46.38% pampi@nts didn’t involve in
walking. Maximum 42.10% of respondents involvedskipping alternative
days. Majority 28.95% of students involved in th&dmor games once in a
week

* Among the study population, 13.90% of them werengdb school by walk,
36.77% them were going to school by Bus, 19.23%hefn were going to
school by Two-Wheeler and 15.90% of them were gbingrivate vehicles.

* Among the study subjects with Number of hours wiaigi'V, 35.7% of them
watching for 2 hours, 25.2% of them watching fandurs, of them watching
for 2 hours, of them watching for 2 hours

» Majority of the students 27.9% spend half an houetwith the mobile every
day

* 68.48% of them had habit of eating food while watghrv

Distribution of study samples according to dietary practices
* In study population with food stuffs consumed byidren, in terms of pulses
56.38% of them having 2-3 times a week, 56.57%heft having fried fruits
every day, 36.86% 56.57% of them having cerealgili8s a week, 55.05%

of them having vegetables Occasionally, 37.05%heht having fruits 2-3
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times a week, 43.05% of them having Bakery Itemsneway, 39.05% of
them having Sweets every day, 42.57% of them hazegream 2-3 times a
week, 60.29% of them having fast food 2-3 timeseeky 62.29% of them

having beverages occasionally.

Distribution of study participants accor ding to blood pressure
» 25.24% of study participants were categorized preohypertensive group and

0.29% of them were categorized into stage 1 hypsida group

Prevalence of Overweight and Obesity among Adolescent students
* Prevalence of overweight and obesity among adaksogere found to be

8.57% and 4.38% respectively

Association between demographic variables, determinant factors and
consequenceswith BM|

» Age, class, education of father, education of moptfaamily monthly income,
family history of Diabetes, family history of Hygension and family history
of obese shows statistically significant with overght and obesity. (p value
<0.05)

» Students’ physical activity, mode of transport éhh@ol, no of hours spent in
watching TV every day, no of hours spent with mekelvery day, habit of
eating food while watching Tv, eating snacks betweeeals, dietary habits
(Bakery items, sweets, fast food, fired food, vebds, fruits) shows
statistically significant with overweight and olgsi(p value <0.05). Gender,
involved in household activates and consumptiorbeverages shows not

significant with BMI Category
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* The mean difference of systolic and diastolic blpoelssure across BMI were
statistically significant. The mean difference @$tl year aggregaseross BMI

was statistically significant.

Logistic regression analysis of obesity with demographic profile, determinants
and consequences among adolescents

* Among the study population in demographic varialslgs, gender, education
of father (secondary and PUC education), familyome, family history of
diabetes and family history of obese showed sizdift significant or
associated with overweight and obesity. Among thelys participants in
physical activities running (once a week and rgrelyalking (daily and
alternatively), skipping (once a week and altexrsyl), mode of conveyance
to the school (bus and private vehicle), numbehairs watching TV (1/2
hour, 1hour and >2 hours), habit of watching TV letiaving food, number
of hours spent with computer every day (2 hourginimer of hours spent with
mobile everyday(1 hour), number of hours spentiées everyday (8 hours)
showed statistically significant or associated watverweight and obesity.
Frequency of food-stuffs consumed by child cerd@l8 times a week),
pulses, fried foods, vegetables (2-3 times a wefelits, sweets, ice cream,
fast food (2-3 times a week), beverages (everydag}ing outside food
showed statistically significant or associated vatlerweight and obesity. (p
value <0.05)

» Systolic and diastolic blood pressure, and last yemregate marks showed
statistically significant or associated with oveigid and obesity. (p value

<0.05)
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CHAPTER VIII

RECOMMENDATIONS

A similar study can be conduct using longitudiredearch design

Prevalence and determinants of obesity study catobe in rural setting

A comparative study can be done in the rural abdmipopulation

An intervention study can be conduct in the schools

The questionnaire used in this study can be funhédated and modified in
similar studies.

The identified factors should be taken into consitien in the development of
obesity prevention strategies by policy-makers, gwaedia, health
professionals and teachers targeting more effdgtive both Adolescents and
their parents’ needs.

There is a pressing need for cost-effective schaskd strategies and
appropriate policy changes in developing countfiks India to stem the
rising tide of overweight and obesity among addess.

To improve nutrition, schools can include healthieod offerings in the
cafeteria and eliminate marketing of unhealthy ®ot@lo improve activity,
schools can develop safe walking and biking routesschool, and can
promote active recess time.

Parents and guardians should try to be good roldetador their kids-eating
healthfully, staying active, minimizing screen timand living healthy
lifestyles that Adolescents can internalize as treyw.

Teachers also need to undergo a special trainintgeosame topic
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« Community awareness program need to be conducttingl the need for
their cooperation in preventing and minimizing dabesamong school

students.

LIMITATIONS

* The study is limited to 10 to 16 years among adelrts
* The study is limited only to government and privet@ools of Belagavi city

* The study is limited to the urban population.
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ANNEXURE |

ETHICAL CLEARANCE LETTER

KLE UNIVERSITY

(Formerly known as KLE Academy of Higher Education & Research, Belagavi)

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 vide Governmient of India Notification No.F.9-19/2000-U 3(A))

e aows ‘Accredited ‘A Grade by NAAC (2" Cycle) Placed in Category ‘A’ by MHRD (Gol)

Office of the Director, Academic Affairs
JNMC Campus, Nelru Nagar, Bealavi-590 010. Karnataka State, India

W: 0831-2444444/2493779 FAX: 0831-2493777 Web: WA I E-mall:diracademic@kleuniversity.edu.in
Ref:No.KLEU/EC/17-18/D- ¥4 16" May 2017
To,

Mr. Mahaling Hulagbali

Part Time Research Scholar,

2016-17 batch, Faculty of Nursing,
Institute of Nursing Sciences, Belagavi

Dear Research Scholar,
Sub:- Regarding Ethical Clearance.

The KLE University Ethics Committee on Human Subjects for Ph. D Research
Project met on 22" March 2017 to consider your application for approval of the research

project “Determinants and Consequences of Obesity among Adolescents: A Cross-

Sectional Study.”

As there are no ethical issues involved in your proposed research project, the

committee has provided approval for this research project.

You are requested to report to Ethical Committee in case of the following:
1. Any deviation from or change of the protocol.
2. All serious adverse events.
3. Any changes in study documents.

L

(Dr. Anita Dalal) (Dr. Anil[Hogade)
Member Secretary, Chairman
Ph.D. Ethical Committee(Human), Ph.D. Ethical Committee(Human),
K.L.E. University, K.L.E. University,
Belagavi. Belagavi.
(0n - - hgedd)
<

CC to: - The Director Academic Affairs, KLE University, Belagavi.
- The Director Research Foundation, KLE University, Belagavi.

- The Registrar, KLE University, Belagavi
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ANNEXURE I

PERMISSION LETTER

From

Mr. Mahaling Hulagbali (ph.p research scholar )
Asst. Professor Dept. of Pediatric Nursing
KAHER, Institute of Nursing Sciences
Nehru Nagar, Belagavi-590010

To
The DDPI Officer
Belagavi.

Through the principal

Sub: Permission to conduct Research study in primary & secondary schools of
Belagavi city.
Respected sir
I undersigned Mr. Mahaling Hulagbali Ph.D Research Scholar in KLE Academy of
Higher Education & Research Belagavi, would like to request you to permit me to conduct

Research study titled Determinants and Consequences of Obesity among Adolescents in

primary & secondary schools of Belagavi city.

5 '"Kindly permit me to conduct research for the same and do the needful.

e Thanking you in anticipation

e 8D Bapy
Date: )’; ¥ % V
Place: ej;"i;vévi 5[* AN\ Yours faithfully
(e, w¥rm® Sk
{ »] /33 :
X e, 4y / : (Mr. Mahaling Hulagbali)
‘ ™ v % /,
it

Rl

'(AHER Institute of Nursing Sclences
Belagavi

Page 108



Annexures

ANNEXURE Il

PERMISSION LETTER FROM DDPI OFFICER

RUY TowONS, WHW:.
TIBF ¢JFS_FoO3F VOD, TOBJFHIT SFeo Qe08, BN (B3).
;‘»csjsz @‘)/é.ac‘fa/onwr/r);;g/ml7—18 t U»Ck’\q( OH00%: 08-01-2018

To,

Mr.Mahaling Hulagbali (Ph.D research sghci-i)
Asst. Professor Dept. Of Pediatric Nursing
KAHER, Institute of Nursing Sciences :
Nehru Nagar, Belagavi-520010

QROD: WMD) INTTY TSNYY OxWE TETRS 0.

eegesd: e TeSedod #E OTves:16-12-2 L UF

SRR

Bed RO NN, YOLEDE: AHOWCRATICT P Mz haling Hiilagbali
(Ph.D research sgholar) 8.2¢7.9 ©TTN &P 08T RNFedT & OmEE BIMD

oDV Zeendg® Determinants And Consequences of Ohesity of among

Adolescents 07 Hde SRS HODH TER BoegHn nondotentod wRoeRs

exuaﬁ&dc?ﬁﬁ&&d@é),

AOBFEIT BB QURs3,
BIrRAT).

RPN ONTISAT.
) ¢
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ANNEXURE IV

INFORMED CONSENT FORM AND CHILD ASSENT

Informed Consent Form for Parents of Adolescents R#cipating In the Research
Titled “Determinants and Consequences of Obesity aomg Adolescents — A Cross

Sectional Study”

Research ScholarMr. Mahaling Hulagbali

Supervisor: Prof (Dr.) Sangeeta Kharde

Introduction:

We are requesting you to agree to participate ywhild in the study entitled
Determinants and consequences of obesity amongsmuits conducted by Mahaling
Hulagbali, Ph.D Research scholar at KLE Univer&igtagavi, under the guidance of
Dr. Sngeeta Kharde, Professor and HOD, dept. ofédixss and gynaecology nursing,

KLE Institute of Nursing Sciences, Belagavi

Explanation of the procedure:

In this study your child will have to answer someepared questions about
general health information, socio- demographic idet@and then your child height,
weight and blood pressure will be recorded. Chiitl e continued to fill out the
questionnaires regarding dietary practices, physicavities, mode of transport to the
school, sleeping pattern and academic performantwei school. This entire procedure

will take 20-30 minutes.
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Possible Benefits:

There will be no immediate and direct benefit tauyahild, but your child's
participation is likely to help in studying the denining factors and effects of obesity
among adolescents and this type of study will helgleveloping the intervention
programs for school children which will eventuatiglp in reducing and prevention of

Diabetes, hypertension and many more obesity rbiiteases

Possible Risks:
The tools employed for conducting the study is saifé as such are not likely to

cause any harm to your child

Confidentiality:
Your child’s identity will not be revealed and alie information will be

collected coded so that no one will know your idgnt

Withdrawal:

Participation in study is voluntary. If you donitish that your child should
participate in the study you can refuse, which wdk impact the child in relation to

school matters.

Cost of participation:

The cost of the study will be borne by the researc There will be no

additional cost to your child for participatingtims study.

Payment of participation:

There will be no incentives to your child for peipiating this study.
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CHILD ASSENT

In this research study you will have to answer spmepared questions related
to your social, demographical aspects, reason®tedts of obesity. The time taken to
answer these questions will be 20 to 30 minutes itour choice that you can stop

participating in the study at any time.

Questions: If you have any questions related ®ghidy you can contact:

Mr.Mahaling Hulagbali

Ph.D Research scholar,

KLEU'’s Institute of Nursing Sciences,

Nehru Nagar, Belagavi-590010

Mobile No — 9986226960

Email id- mahalingmh@gmail.com
OR

Prof (Dr.) Sangeeta Kharde

HOD, Dept. of OBG Nursing

KLEU'’s Institute of Nursing Sciences,

Nehru Nagar, Belagavi-590010

Mobile No — 9481322656

Legal rights:

By signing this consent form you are not waivimy af your legal rights.

Publication rights:

The results of the study will be used for publimathowever the identity of the

participants will be kept confidential.
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CONSENT STATEMENT

| have read the information or it has been readhéin the languages | can
understand. | have had the opportunity to ask amstipns at any time. | consent

voluntarily for my child to participate in the std

1. Name of the parent

Signature/ thumb impression of the parent ——-------------m---- -

Date: Place:

2. Signature of the investigator (Person obtainingseoit) -

Name: mmmmmmmm—e———————

Date: Place:

3. Signature of the witness: ----

Name: e

Date: Place:
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INFORMED CONSENT FORM AND CHILD ASSENT

ROZBRLFIONE). o303 BABTONTRT FFRLRTON 3$)HTLTANY,
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BOBBONWRTE),  RAOTIONIOHN  ROTORNY) D0 DEAETOD
OFONTTE), TBo. AONCID DWE, DYPOsTY o), AW WD 9333
IMETIEITD),  Dad, M), QONEH0R) DY) cdaddymdy
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ANNEXURE V
DATA COLLECTION PROFORMA
Study title: Determinants and consequences of ob&siamong adolescents- A cross
sectional study
Investigator: Mr. Mahaling Hulagbali
(Note: All the personal information provided during the study will be kept
confidential)
l. IDENTIFICATION DATA

1. Code No:

2. Age:

3. Gender:

B

Class studying at present:
Il. FAMILY HISTORY
1. Occupation: Father

Mother

2. Literacy :
Status: llliterate/ Primary/ Secondary/ Pre uniigtGraduate/ Post
Graduate

Father

Mother

3. Monthly Family income: Rs

4. Type of family: Nuclear/ Joint/ Extended
5. Family history of diabetes, hypertension. Yes/ No

6. Any obese person in your family: Yes/ No
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PERSONAL HISTORY

1.

Physical activities:

D Al O R Ni
Daily | Alternatively| Once a week Rarely| Nil

R Running / Jogging
wW Walking

S Swimmin

Sk Skippin

@] Outdoor games

N o o M w

©

Mode of conveyance to the school : walking/ cydlifms/ private
vehicles/ two wheeler/ others

Does the school have play ground: Yes/ No

How many physical education classes in a week:

No of hours spent in watching TV everyday:

Do you have habit of eating food while watching TXés/ No

No of hours spent with computer everyday (Playirmgngs/ chatting
etc):

No of hours spent with mobile everyday:

9. Habits: smoking/ tobacco chewing/ alcohol consuongthil/ any others

specify

10. No of hours spent in sleep:

11.Involve in household activities: Yes/ No

DIET AND APPETITE HISTORY

1.

2.

3.

How would you describe your appetite : Good/ Aveyagoor
Do you eat snacks between meals: Yes/ No

School provides lunch: Yes/ No
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V.

FOOD-STUFFS CONSUMED BY CHILD

F

FOOD-STUFFS

Everyday

2-3 times a wee

k Occasionally

Cereals
Rice, idli, uppitetc

Pulses
Dal, soya, groundnut etc

Fri Fried foods
Puri,vada, kachorietc

Vegetables

Non- vegetarian
Chicken, fish, meat, egg etc

Fruits

Bakery items
Cake, pasterys, chocolates ¢

ptc

Sweets

Ol N o O (b W

Ice cream

Fast foods
Pizza, burgers etc

11

Beverages
Tea, coffee, milk, soft drink
etc

VI.

VII.

How often do you eat outside(hotels/ restaurants}-3 times a week/ > 3

times a week/ once in a month/ occasionally/ nil

ANTHROPOMETRY MEASURMENT

Height cm

Weight kg

BODY MASS INDEX (BMI KG/M 2)

CONSEQUENCES

Blood Pressure:

mm of Hg

Last year aggregate marks :

Page 120




Annexures

ANNEXURE VI

CERTIFICATES
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-

Preventionﬂdf obesity among

Adolescents

?

“A condition of abnormal or excessive fat
accumulation in adipose tissue, to the extent
that health may be impaired.” (WHO)

Who are adolescents?

- A period of human growth and development that occurs after
childhood and before adulthood
- Includes those persons between 10 and 19 years of age (WHO 2014) |

Fast Food

i nade \ -
Junn iCCGS. S =

- Effects of obesity =
m::)r self esteem ¢ Type 2 diabetes  &_-

nsion ¢ Depression ¢ Sleep apnoea

Prevention :

PREVENT OBESITY :
5 al activity. Children ages 6 to 17
at least 60 minutes of medium
activity most days of the week

Reduce screen time
* Consumption healthy foods and drinks. These
include fat-free or low-fat milk, fresh fruit, and
How To Prevent Obesity vegetables. Avoid drinks or snacks that are high in

N @ & sugar and fat.
st0pfast 009 ®* Promote good sleep with a consistent bedtime
)‘ ﬁ] routine. Teens ages 13 to 18 need 8 to 10 hours.

* Avoid stress
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Research article Available online www.ijsrr.org ISSN: 2279-0543
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Prevalence of Obesity among Adolescents in Belagavi — A Pilot Project

Hulagbali Mahaling' and KhardeSangeeta’

" KLE Academy of Higher Education & Research (KAHER), Belagavi, Karnataka, India.
*Department of OBG Nursing, KLE Academy of Higher Education & Research (KAHER), Institute
of Nursing Sciences, Belagavi, Karnataka, India. Email: mahalingmh@gmail.com

ABSTRACT

Non communicable diseases are the leading global causes of death, and strike hardest at the
worlds low and middle income population. Obesity is a condition in which excess body fat has
accumulated to the extent that it may have a negative effect on health to measure the prevalence of
obesity among adolescent students (aged 10-16 years) in Belgravia.

In a descriptive cross-sectional study, 90 adolescent students aged 10 to 16 years were
examined from private high school selected by Stratified Cluster Sampling technique Height and
weight were measured in all participants and the body mass index (BMI) of each individual was
calculated. Body mass index classes were calculated according to the International Obesity Task
Force standards.

Out of the 95 adolescent students, 69(72.63%) were boys and 26 (27.37%) were girls. The
prevalence of overweight, and obesity was 9.47%, and 4.42%, respectively.

An increasing prevalence of overweight/obesity was seen in urban adolescents. Hence, it is
an urgent need for immediate and targeted preventive measures.

KEYWORDS: Adolescents, overweight/obesity, prevalence
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INTRODUCTION

Non communicable diseases are the leading global causes of death, and strike hardest at the
worlds low and middle income population. They can be significantly reduced and millions of lives
can be saved through the reduction of their risk factors, early detection of complications and timely
treatment.'

Out of 57 million global deaths in 2008, 36 million (63%) were due to NCDs principally
cardiovascular diseases, DM, cancers and chronic respiratory diseases.”

Obesity is a medical conditionin which excess body fat has accumulated to the extent that it
may have a negative effect on health.’

Obesity is one of the most widespread and major problems affecting children and adolescents
and is a global nutritional concern. An increased prevalence is found in many countries where the
major nutritional disorder previously was malnutrition.'*An increase in the prevalence of childhood
obesity is associated with potential medical and psychosocial complications of obesity in

,
adolescence *%°

Recent WHO global estimates showed that

» In 2014, more than 1.9 billion adults aged 18 years and older were overweight and obese,
39% of adults aged 18 years and over (38% of men and 40% of women) were overweight and
obese,

> The worldwide prevalence of obesity more than doubled between 1980 and 2014. %

» In India prevalence of overweight and obesity among adolescents aged between 10-19 years
was found to be 11% and 5.75 respectively and is varies within country. **
If current trends continue the number of overweight or obese young children and adolescents

globally will increase to 70million by 2025. **

MATERIALS AND METHODS

The study was conducted in a private high school of Belgravia city. Ninty five students, aged
10-16 years were selected through stratified sampling technique.

A prior consent for the study was taken from DDPI, Belagavi, school administration and from
the parents. At the time of initiating the study each participants were informed about the study
protocol and written assent was obtained.

Weight and height were taken using a standard procedure Body weight was measured to the
nearest 100 grams using calibrated portable scales. Height was measured to the nearest centimeter
with the subject in full standing position, using a calibrated measuring rod. All measurements were

taken with minimal clothing and without shoes.

IJSRR, 8(1) Jan. - Mar., 2019 Page 318
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Inclusion criteria
1. Adolescent students aged 10- 16 years from 5% to 10® standard studying in selected
government and private schools of Belagavi city.
2. Students who are willing to participate in the study.
Exclusion criteria
1. Schools having exclusively boys or girls(Non-coeducational schools)
2. Children having chronic illnesses such as severe malnutrition, endocrinal problems and

physically handicapped.

RESULTS

A Cross sectional study consisting of 95 Adolescents is undertaken to study the prevalence of
obesity. The maximum number of adolescents in the present study belonged to the 14 years age
group (33.68%). Males constituted 72.63% of the subjects studied and females constituted 27.37% of
the study group. Majority of family income 37 (38.95%) were <=10000. There was family history of
hypertension in 4.21%, Diabetes mellitus in 8.42%, and obesity in 15.79% of the total adolescents
studied. The prevalence of obesity in adolescents was found to be 8.42% andthere was no significant

association with demographic variables

Section I-Socio-demographic data

Table 1: Socio-demographic characteristics wise distribution of study respondents

Characteristics | No of respondents [ % of respondents
Age in yrs
13 18 18.95
14 32 33.68
15 26 27.37
16 19 20.00
Gender
Boys [ 69 [ 72.63
Girls [ 26 | 27.37
Class of study
7 21 22.11
8 27 28.42
9 33 34.74
10 14 14.74
Father education
Primary 23 24.21
Secondary 39 41.05
Graduate 33 34.74
Mother education
Illiterate 5 5.26
Primary 36 37.89
Secondary 37 38.95
Graduate 17 17.89
Family income
<=10000 [ 37 [ 38.95
10001-15000 [ 26 [ 27.37
IJSRR, 8(1) Jan. - Mar., 2019 Page 319
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15001-20000 17 17.89
>=20001 15 15.79
Types of family
Nuclear 65 68.42
Joint 30 31.58
Family History

No 83 87.37
Diabetic 8 8.42
Hypertension 4 4.21

Obese person in your family

No 80 84.21
Yes 15 15.79
Total 95 100.00

Table 2: Prevalence of obese among study respondents

Category No of respondents Prevalence
Under weight 66 69.47
Normal 12 12.63
Over weight 9 9.47
Obese 8 8.42
Total 95 100.00

Figure:PrevalenceQ}fsbese among study respondents
Over weight 8.42%

9.47%

Normal
12.63%

vl_Under weight

69.47%

Pie graph showed the prevalence of obesity among adolescents

SRR, 8(1) Jan.

- Mar., 2019 Page 320
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Table 3: Association between Socio-demographic characteristics with prevalence of obesity

Characteristics | uw l % I Normal | % I ow | % | Obese I % | Total I Chi-square | p-value
Agein yrs
13 13 | 72.22 0 0.00 2 11.11 3 16.67 18 9.7220 0.3730
14 22 | 68.75 5 15.63 2 6.25 3 9.38 32
15 20 | 76.92 4 15.38 1 3.85 1 3.85 26
16 11 | 57.89 3 1579 | 4 21.05 1 5.26 19
Gender
Boys 47 | 68.12 8 11.59 7 10.14 7 10.14 | 69 1.2910 0.7310
Girls 19 | 73.08 4 15.38 2 7.69 1 3.85 26
Class of study
7 17 | 80.95 2 9.52 0 0.00 2 9.52 21 12.6800 0.1780
8 19 | 70.37 1 3.70 5 18.52 2 7.41 27
9 23 | 69.70 6 18.18 1 3.03 3 9.09 33
10 7 50.00 3 21.43 3 21.43 1 7.14 14
Father
education
2 15 | 65.22 3 13.04 2 8.70 3 13.04 | 23 3.6430 0.7250
3 30 | 76.92 5 12.82 3 7.69 1 2.56 39
4 21 | 63.64 4 12.12 4 12.12 4 12.12 33
Mother
education
1 1 20.00 2 40.00 0 0.00 2 40.00 5 16.5550 0.0500*
2 26 | 72.22 3 8.33 5 13.89 2 5.56 36
3 29 | 78.38 3 8.11 2 541 3 8.11 37
4 10 | 58.82 4 23.53 2 11.76 1 5.88 17
Family income
<=10000 28 | 75.68 3 8.11 2 5.41 4 10.81 37 5.4500 0.7930
10001-15000 19 | 73.08 4 15.38 2 7.69 1 3.85 26
15001-20000 10 | 58.82 3 17.65 3 17.65 1 5.88 17
>=20001 9 60.00 2 13.33 2 13.33 2 13.33 15
Types of family
Nuclear 43 | 66.15 8 12.31 6 9.23 8 12.31 65 4.0490 0.2560
Joint 23 | 76.67 4 13.33 3 10.00 0 0.00 30
Family History
No 55 | 66.27 12 14.46 9 10.84 7 8.43 83 4.5650 0.6010
Diabetic 7 87.50 0 0.00 0 0.00 1 12.50 8
Hypertension 4 | 100.00 0 0.00 0 0.00 0 0.00 4
Obese person
in your family
No 57 | 71.25 11 13.75 8 10.00 4 5.00 80 7.9220 0.0480*
Yes 9 60.00 1 6.67 1 6.67 4 26.67 15
Total 66 | 69.47 12 12.63 9 9.47 8 8.42 95
IJSRR, 8(1) Jan. - Mar., 2019 Page 321
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DISCUSSION

The overall prevalence of overweight and obesity was found to be 8.42% among adolescents
(aged 10-16 years) from the present study. Goyalet al.’ reported a similar prevalence (12%) of
overweight and obesity among adolescents (aged 12-18 years). It was also reported in the same study
that the prevalence of overweight was high among adolescent children who belonged to higher
socioeconomic class compared to those who belonged to the lower socioeconomic class. Laxmaiah et
al., in a similar study conducted among adolescents in the age group of 12-17 years, reported
prevalence as low as 7% during the year 2007.'°It was observed by George et al.'! in a study done in
Kerala among rural adolescent children in the age group of 13-18 years that the rates of prevalence
of overweight and obesity were 16% and 7%, respectively. The results of the studies discussed above
show a higher prevalence when compared to our study. A higher prevalence of about 15.8% was also

reported from another study by Ramachandran er al. * among urban adolescent school children.

CONCLUSION

The prevalence rate of obesity was8.42%., in our study population. The study results show
that overweight and obesity is predominant among adolescent students belonging to the private

school in Belagavi city.
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Original Article

Determinants of overweight and
obesity among adolescent students in
North Karnataka

Mahaling Mallikarjun Hulagbali, Sangeeta N Kharde'

Abstract:

INTRODUCTION: Globally, childhood and adolescent obesity prevalence has reached alarming levels
with grave public health consequences. Itis believed that a sedentary lifestyle and the consumption
of calorie-dense and low-nutritional-value foods are two of the most significant etiological factors
contributing to the rising prevalence of childhood and adolescent obesity in developing countries.
OBJECTIVE: The main objeciive was o siudy ihe coniribuiing faciors {deierminanis) of obesity
among adolescent students.

MATERIALS AND METHODS: A cross-sectional study was conducted from January 2019 to
October 2019 among 1050 schoolchildren from different schools in Belagavi. The results used for
comparison were based on descriptive statistics, Chi-square test, and multiple logistic regression
analysis using the statistical package for the social science version 22.0. The significance level of
all the tests was set at P < 0.05.

RESINTS: The chudu results revealed

ults revealed that age, family history of diabetes, family hi

that age, family histor diabetes, family history of
hypertension, physncal activity (running, swimming), number of hours spent with mobile every da
number of hours spent with a computer every day, frequency of foodstuffs consumed by a child (fned
food, bakery items, sweets, and fast foods) were statistically significant or associated with overweight
and obesity (P < 0.05).

CONCLUSION: The study concluded that high-socioeconomic status, physical inactivity, frequency
of consumption of fast food, inactive outdoor games, and poor nutritional knowledge were significantly
associated with overweight and obesity. Therefore, there is a pressing need for cost-effective
school-based strategies and appropriate policy changes in developing countries like India to stem

Keywords:
Childhood, determinants, obesity, overweight

Introduction

India is becoming an epicenter of
epidemics of adult and childhood obesity,
particularly among urban populations, due
to rapid demographic and socioeconomic
transition. Although age-standardized rates
are low, India has the third-highest rate
of obesity in the world in absolute terms.
Epidemiological studies have consistently
documented an increase in the prevalence of

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

the rising tide of overweight and obesity among adolescents.

overweightand obesity among adolescents
in the subcontinentover the years. According
to a systematic analysis conducted as part
of the 2013 Global Burden of Disease study,
5.3% of males and 5.2% of females under the
age of 20 years were overweight in India.
Overall, males and females in the above-age
category had a prevalence of obesity of 2.3%
and 2.5%, respectively.®)

Adolescents are young people aged
between 10 and 19 years. It is a transitional
stage of physical, physiological, and
psychological development from puberty

How to cite this article: Hulagbali MM,
Kharde S. Determinants of overweight and obesity
among adolescent students in North Kamataka. Indian
J Health Sci Biomed Res 2023;16:242-7.

For reprints contact: WKHL! dk pri com
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to legal adulthood. Worldwide more than 1.2 billion
are adolescents. About 21% of the Indian population is
adolescent. They are the future of the nation, forming a
major demographic and economic force.”!

The World Health Organization (WHO) has classified
obesity as one of the top 10 global health risks and
one of the top five in developed countries. Globally,
approximately 22 million children aged 5 years are
overweight according to the WHO standards and
data from 79 developing countries, including several
industrialized countries.”

Numerous factors including genetic, social, and
environmental, act through mediators of energy
metabolism and physical activity, and contribute to
weight gain. The increasing prevalence of obesity in
genetically stable populations suggests that dietary,
lifestyle, and environmental determinants may hold the
key to understanding obesity epidemics.*!

Childhood obesity is largely caused by an increase in
the consumption of calorie-dense foods that are high
in fat and sugar but low in protein, vitamins, minerals,
and other beneficial micronutrients.® Physical inactivity
has been increasing in recent years, not only among
adults but also among children and adolescents, owing
to the increased use of sedentary activities such as
watching television and playing video games.! Families,
schools, peers, childcare facilities, doctors, religious
institutions, government agencies, the media, the food,
and beverage industry, and the entertainment industry
all impact the eating and exercising habits of children
and adolescents.”)

There has been a trend toward increasing the prevalence
of overweight and obesity among developing countries.
The data on the prevalence of childhood obesity in India,
which is also undergoing an epidemiological transition,
are scanty. In view of this, the study was undertaken
to study the determinants of obesity among adolescent
students.

Materials and Methods

Ethical Clearance was obtained from KLE University
Ethics Committee on Human Subjects with Ref no KLEU/
EC/17-18/D-79 dated 16.05.2017. A cross-sectional
study was conducted among 1050 schoolchildren from
different schools in Belagavi. Adolescent students
aged 10-16 years from 5* to 10* standard studying
were selected from government and private schools
of Belagavi city. Stratified cluster sampling was used
to select the samples. A sampling frame was prepared
by enlisting the student names using the attendance
registers of all the classes in 5%-10* standard classes

and from each class according to the strength of the
class students were selected as samples. The randomly
selected students were asked to assemble in a separate
room and were briefed about the study, assent was taken
from the students and the consent forms were distributed
to them to be signed by their parents. The data were
collected from students whose parents provided consent.
Students who are willing to participate in the study were
included in the study, children with chronic illnesses
such as severe malnutrition, endocrinal problems, and
physically handicapped were excluded from the study.
The sample size was calculated using the formula sample
size (n) = 2% “ pq/d*. Where

1 — Sample size

Z, = - Statistic corresponding to the level of confidence,
i.e., 1.96%—-95% confidence interval (CI)

p is prevalence (obtained from similar studies)
q is (1 - p) the absence of positivity
d - Precision (in the present study d is 10% of p)

Considering the formula, the sample size was calculated
as 1047 and rounded off as 1050.

Data were collected by administering the predesigned,
prevalidated, and pretested questionnaire. After filling
out the questionnaire, height and weight were measured.
Height was measured by allowing participants to
stand straight without footwear, with heels, buttocks,
and back touching the wall, and arm hanging by the
side. Weight was measured without any shoes, heavy
clothing, and using the standard portable weighing
machine with an error of + 100 g. Body mass index (BMI)
was then calculated using the formula BMI = weight
(kg)/height (m?) and BMI classification was done based
on the WHO/ International Obesity Task Force for Asia
and India standard of obesity.

Logistic regression analysis was performed to test the
association between the explanatory variables and
outcome variables. The odds ratio with 95% CI was
presented. P < 0.05 was considered an association
between an outcome variable and an explanatory
variable. Data was analyzed using the statistical software
Core System Users Guide SPSS Inc 2014( IBM SPSS
Version 22).

Results

Table 1 depicts the education status of parents of the
study population and reveals that among fathers 41.24%
of them were preuniversity, 26.57% of them were

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 16, Issue 2, May-August 2023 243
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secondary, and 20.67% of them were graduate, and
among mothers, 40.76% of them were preuniversity,
25.24% of them were secondary, 18.86% of them were
primary, and 12.10% of them were graduate.

Table 2 depicts thatamong the study population, 59.05%
of them alternatively doing running/jogging, 25.14% of
them alternatively doing walking, 51.05% of them daily
walking, 42.10% of them daily involved in skipping, and
24.48% of them involving outdoor games activity.

Table 3 depicts the study population in terms of pulses,
with 56.38% of them having 2-3 times a week, 56.57%
of them having fried fruits every day, 36.86% having
cereals 2-3 times a week, and 55.05% having vegetables.

Table 1: Descriptive analysis of education among
parents of the study population (n=1050)

Frequency (%)
Education (father)
Primary 4(0.38)
Secondary 117 (11.14)
Preuniversity 279 (26.57)
Graduate 433 (41.24)
Postgraduate 217 (20.67)
Education (mother)
llliterate 7(067)
Primary 25 (2.38)
Secondary 198 (18.86)
Preuniversity 265 (25.24)
Graduate 428 (40.76)
Postgraduate 127 (12.10)

Occasionally, 37.05% of them have fruits 2-3 times a
week, 43.05% havebakery items every day, 39.05% have
sweets every day, 42.57% have ice cream 2-3 times a
week, 60.29% have fast food 2-3 times a week, and 62.29%
have beverages occasionally.

Table 4 reveals that family history of diabetes,
hypertension, obesity, and physical activity (running
and swimming), number of hours spent with mobile
and computer every day, and frequency of foodstuffs
consumed by the child (pulses, fried food, vegetables,
fruits, bakery items, sweets, and fast foods) shows
statistically significant or associated with overweight
and obesity (P < 0.05).

Various studies have been conducted in India to assess
the prevalence of overweight/obese school-going
children, but the determinants of obesity among
adolescents in North Karnataka were unclear. In our
study, parent education level did not significantly
correlate with elevated BMI among the students. This
finding was similar to other studies.®

Several studies have proven that age and family history
of diabetes, hypertension, and obesity were the major
determinants contributing to obesity"** whichis similar
to our study findings.

Some of the determinants of overweight and obesity
found in our study were low physical activity, TV

Table 2: Descriptive analysis of physical activity in the study population (n=1050)

Frequency (%)
Daily Alternatively Once a week Rarely Nil
Running/jogging 104 (9.90) 620 (59.05) 156 (14.86) 45 (4.29) 125 (11.90)
Walking 61 (5.81) 264 (25.14) 105 (10.00) 133 (12.67) 487 (46.38)
Swimming 536 (51.05) 306 (29.14) 141 (13.43) 54 (5.14) 13(1.24)
Skipping 298 (28.38) 442 (42.10) 217 (20.67) 59 (5.62) 34(3.24)
Outdoor games 12 (1.14) 193 (18.38) 257 (24.48) 223 (21.24) 365 (34.76)

Table 3: Descriptive analysis of foodstuffs consumed by children in the study population (n=1050)

Frequency (%)
Every day 2-3 times a week Occasionally
Pulses 184 (17.52) 592 (56.38) 274 (26.10)
Fried foods 594 (56.57) 364 (34.67) 92 (8.76)
Cereals 279 (26.57) 387 (36.86) 384 (36.57)
Vegetables 182 (17.33) 290 (27.62) 578 (55.05)
Fruits 389 (37.05) 308 (29.33) 353 (33.62)
Bakery items 375 (35.71) 452 (43.05) 223 (21.24)
Sweets 323 (30.76) 410 (39.05) 317(30.19)
Ice cream 447 (42.57) 320 (30.48) 283 (26.95)
Fast foods 633 (60.29) 212 (20.19) 205 (19.52)
Nil Every day 2-3 times a week Occasionally
Nonvegetarian 28 (2.67) 419 (39.90) 516 (49.14) 87(8.29)
Beverages 36 (3.43) 265 (25.24) 95 (9.05) 654 (62.29)
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Table 4: Logitic regression analysis of overweight and obesity with determinant factors

Factor Odds ratio 95% Cl of odds ratio P
Family history of diabetes (base line=No)

Yes 0.421 0.180-0.983 0.046
Family history of hypertension (base line=No)

Yes 0.219 0.094-0.509 <0.001
Family history of obese (base line=No)

Yes 0.078 0.028-0.215 <0.001

Physical activity
Running (base line=Daily)

Alternatively 17.872 2.301-138.819 0.006

Once a week 6.562 0.696-61.853 0.100

Rarely NA NA NA

Nil NA NA NA
Walking (base line=Daily)

Alternatively 2.667 0.292-24.345 0.385

Once a week 5.241 0.606-45.351 0.132

Rarely 1.778 0.171-18.534 0.630

Nil 13.00 1.360-124.297 0.026
Swimming (base line=Daily)

Alternatively 0.257 0.100-0.662 0.005

Once a week 0.385 0.095-1.569 0.183

Rarely 0 0 0.999
Skipping (base line=Daily)

Alternatively 1.404 0.641-3.078 0.396

Once a week 0.215 0.026-1.777 0.154

Rarely 0 0 0.999

Nil 0 0 0.999
Number of hours spent with mobile every day (baseline=2 h last)

%2 h 0.152 0.037-0.616 0.008

1h 0.071 0.025-0.202 <0.001

2h 0.546 0.185-1.615 0.274
Number of hours spent with the computer every day (baseline =2 h last)

Y2 h 0.204 0.035-1.193 0.078

1h 0.093 0.034-0.252 <0.001

2h 1.397 0.437-4.467 0.573
Number of hours - watching TV every day (baseline =2 h last)

%2 h 1.500 0.176-12.775 0.711

1h 0.333 0.057-1.955 0.224

2h 2.280 0.578-9.00 0.239
Do you eat snacks between meals (baseline=No)

Yes 0.392 0.113-1.362 0.141

Foodstuffs consumed by the child
Cereals (baseline=Every day)

2-3 times a week 0.583 0.244-1.395 0.226
Occasionally 1.040 0.430-2.518 0.931
Pulses (baseline=Every day)
2-3 times a week 5.647 2.098-15.197 0.001
Occasionally 2.400 0.729-7.899 0.150
Fried foods (baseline=Every day)
2-3 times a week 2.945 1.111-7.806 0.030
Occasionally 9.257 3.604-23.775 <0.001
Vegetables (baseline=Every day)
2-3 times a week 0.420 0.166-1.062 0.067
Occasionally 0.179 0.073-0.438 <0.001
Fruits (baseline=Every day)
2-3 times a week 5112 2.255-11.591 <0.001
Occasionally 2.546 0.723-8.968 0.146
Contd...
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Table 4: Contd...

Factor Odds ratio 95% Cl of odds ratio P
Bakery items (baseline=Every day)
2-3 times a week 0.292 0.111-0.770 0.013
Occasionally 0.859 0.374-1.975 0.721
Sweets (baseline=Every day)
2-3 times a week 7.703 2.436-24.363 0.001
Occasionally 4.604 1.337-15854 0.016
Ice cream (baseline=Every day)
2-3 times a week 1.359 0.476-3.887 0.567
Occasionally 1.623 0.514-5.125 0.409
Fast foods (baseline=Every day)
2-3 times a week 3.750 1.407-9.992 0.008
Occasionally 4.400 1.759-11.005 0.002

CI: Confidence interval

watching/computer games, and junk foods. A similar
association was also seen in a study done by Prasad
et al 2

It has been observed thata high intake of fried foods and
sugary beverages is significantly associated with a high
BMI and obesity in children. Inaddition, diets consisting
primarily of junk foods are generally deficient in
nutrients.>** Consequently, a high intake of junk foods
can contribute to the “double burden of malnutrition,”
undernutrition, and overnutrition that simultaneously
affects the Indian population .

As socioeconomic status increases the prevalence of
obesity increases. Similar results were obtained in many
other studies.!!

Watching TV was found to be significantly associated
with increase in the prevalence of overweight and
obesity and was found to relate to physical inactivity
and snacking during this time.""”

Playing outdoor games for at least an hour per day was
related to significantly decreased risk of overweight
and obesity. A similar study was conducted by
Vasconcellos et al. and suggested that Physical activity
intervention may improve physical fitness and risk
factors for cardiovascular disease in adolescents who
are overweight or obese."®!

Due to a cross-sectional study, cause-and-effect
relationship cannot be established. The use of international
reference standards to classify BMI in an Indian context
may be one of the limitations of the study.

Conclusion

The prevalence of overweight and obesity was found
to be high among adolescent students. The major
determinants were physical activity, number of hours
spent with mobile every day, frequency of foodstuffs

consumed by the child (bakery items, sweets, and
fast foods), and showed statistically significant with
overweight and obesity. Therefore, it is necessary
to organize school-based, family-oriented obesity
prevention programs to reduce the future burden of
obesity-associated chronic diseases.
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