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ABSTRACT  

Background: Obesity  has  become  a  worldwide  phenomenon  cutting  across  regional  and  

economic  barriers.  Childhood  and  adolescent  obesity  has  emerged  as  an  epidemic  not  only  in  

the  developed  countries  but  also  in  the  developing  countries  that  are  in  rapid  epidemiological  

transition,  and  India  is  no  exception.  50-80%  of  the  obese  children  will  continue  to  be  obese  

adults  .  However,  whether  or  not  obesity  persists  into  adulthood,  the  obesity  in  childhood  

appears  to  increase  the  risk  of  subsequent  morbidities  . 

Objective:  To  assess  the  prevalence  of  overweight  and  obesity  and  its  influencing  factors  in  

adolescent  school  going  children  in  a  rural  area  in  Kerala.                                          

Research methodology: Height  and  weight  were  measured and  obesity was assessed using 

international obesity task force criteria  in 173  students    of  13  -18  years.  Details of influencing 

factors  obtained using a pretested questionare.                                                                   

Results :The  study  revealed  a  high  prevalence  of  overweight  (16%)  and  obesity  (7%).  

Prevalence of overweight and obesity was 19% and 6% among boys and 15% and 8%  among girls 

respectively.  Among  the  influencing  factors  sleeping  time  and  fast  food  were  found  to  be  

significant (p=0.01).                                                                                                                                 

Conclusion: Increased prevalence of overweight and obesity in rural adolescents emphasizes the need 

of early  recognition  of  excessive  weight  gain  relative  to  linear  growth  and  early  intervention  

after  an  increase  in  weight-for-height  or  BMI  percentiles  in  children  and  adolescents .   
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INTRODUCTION 

Young  people  in  their  teens  constitute  the  

largest  age  group  in  the  world,  in  a  special  

stage  recognized  across  the  globe  as  the  link  

in  the  life  cycle  between  childhood  and  

adulthood.  Excessive  amount  of  adipose  tissue  

in  children  and  adolescents  and    obesity  in  

particular  constitute  a  growing  health  problem  

throughout  the  world.  Childhood  and  

adolescent  overweight  and  obesity  are  related  

to  health  risks,  medical  conditions,  and  an  

increased  risk  of  adult  obesity,  with  attendant  

impacts  on  morbidity  and  mortality. 

 Childhood  obesity  is  a  serious  health  

concern  affecting  over  155  million  children  in  

developed  countries  worldwide.  The  increasing  

prevalence  of  overweight,  obesity  and  its  

consequences  prompted  the  World  Health  
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Organization  to  designate  obesity  as  a  global  

epidemic
1
.  Data  from  NHANES  IV indicate  

that  21%  to  23%  of  children  aged  6–17  years  

are  overweight, and  9  to  13%  of  children  aged  

6–17  years  are  obese
2
.  In  the  United  States,  

the  prevalence  of  obesity   among  adolescents  

aged  12–19  years  quadrupled  from  1966  to  

2003–2006  (from  4.6%  to  17.6%) 
3,4

.  Currently 

one  in  three  (34.9%)  U.S.  adolescents are  

overweight  or  obese
4
. 

It  was  predicted  that  by  2010,  over  40%  of  

children  in  the  North  American  and  Eastern  

Mediterranean  WHO  regions,  38%  in  the  

European  region,  27%  in  the  Western  Pacific  

region,  and  22%  in  South-East  Asian  region  

would  be  overweight/obese
5
.  Even  in  countries  

like  India,  which  are  typically  known  for  high  

prevalence  of  under  nutrition,  a  significant  

proportion  of  overweight  and  obese  children  

now  coexist  with  those  who  are  under  

nourished
6.  

Obesity  is  a  complex  condition  which  is  

influenced  by  a  wide-range  of  genetic  and  

non-genetic  factors,  with  interactions  between  

many  of  these.  Obesity  may  be  defined  as  

excess   accumulation  of  adipose  tissue in  the  

body
7
.  It  is  a  chronic  disease  in  which  body  

weight  exceeds  the  normal  by  at  least  20  

percent,  which  becomes  a  psychosomatic,  

social  economic  and  aesthetic  problem.   Some  

factors  in  early  life  are  associated  with  

increased  risk  of  obesity  in  childhood.  These  

are  parental  obesity,  more  than  8  hours  spend  

for  watching  TV  per  week,  very  early  body  

mass  index,  catch  up  growth,  weight  gain  in  

first  year  ,  birth  weight  and  short  sleep  

duration. 

Childhood  obesity  can  adversely  affect  nearly  

every  organ  system  and  often  cause  serious  

consequences,  including  hypertension,  

dyslipidemia,  insulin  resistance/diabetes,  fatty  

liver  disease,    psychosocial  complications
8
 , 

increased  risk  of  cardiovascular  disease  in  

adulthood
9 

,Pulmonary  disorders including  

obstructive  sleep  apnea  and  reactive  airway  

disease
10

 . Higher  BMI  and  greater adiposity  

have  been  associated  with  lower  vitamin  D  

levels  in  children
11,12

. Overweight/obese  children  

are  also  at  least  two fold  more  likely  to  be  

iron-deficient  than  normal  weight  children
13

.  

Complications  of  childhood  obesity  include  

acceleration  in  the  timing  of  thelarche  and  

menarche  in  girls,
14

  pubertal  advancement  in  

boys
15

  and  adverse  effects  on  maturation  and  

alignment  of  developing  bones  in  both
16

.  

Serdula  found  a  risk  for  adult  obesity  at  least  

twice  as  High  in  obese  children  as  in  non-

obese  ones;  approximately  one-third  of  

preschool  children  and  50%  of  school-age  

children  become  obese  adults.
17

 

 Height-  and  weight-based  

anthropometric  measurement  is  an  excellent  

tool  to  gauge  general  nutritional  status  in  a  

Population.  Commonly  used  cut  points  for  

childhood  overweight  and  obesity  include:  

110%  or  120%  of  ideal  weight  for  height;  

weight-for-height  Z-scores  of  >1  and  >2,  and  

BMI  at  the  85th,  90th,  95th,  and  97th  

percentiles.
5
 

Studies  from  the  rural  areas  in  India  mainly  

emphasized  on  under nutrition,  and  data  on  

overweight/obesity  was  not  available.
  

We  

attempted  to  document    the  prevalence  of  

obesity and  overweight  among  adolescent  

school  children  of  a  rural  area  in  Kerala  and  

to  identify  the  factors  which  influenced  

adolescent  overweight  and  obesity. 

 

MATERIALS AND METHOD 

The  present  cross  sectional  study  was  

undertaken  in  the  Nehru  Memorial  Public  

School  which  is  one  of  the  private  unaided  

school    in  Kaithakuzhy  ,a  rural  area  in  

Kollam  district,  Kerala  state.  173  students  in  

the  age  group  of  13-18    years,  who  were  

studying  in  class  IX  to  XII,  were  enlisted  for  

the  study.  This  study  was  carried  out  from  

June  to  August  2012. 
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A prior informed consent for the study was taken 

from the  school  authorities . A  predesigned  and  

pretested  questionnaire  was  used  to  interview  

the  study  participants  to  elicit  the  information  

on  their  family  characteristics  like  economic  

status,  education  and  occupation  of  the  parents.  

Information  on  individual  characteristics  like  

age,  sex,  eating  habits,  and  time  spent  for  

television  viewing  ,  hours  of  sleeping  ,  intake 

of  junk  food    and  fast  food  ,  time  spent  on  

outdoor  games  and  indoor  games  were  also  

collected.    We  administered  the  questionnaire  

to  all  children  who  attended  school  on  the  day  

of  the  survey.  Children  who  were  absent  from  

school  because  of  sickness  or  other  reasons  

were  not  followed-up.  During  the  data  

collection,  the  class  teachers  were  asked  to  

accompany  the  students. 

Data  on  weight  and  height  were  collected  for  

each  through  direct  physical  examinations.  

Body  weight  was  measured  (to  the  nearest  0.5  

kg)  with  the  subject  standing  motionless  on  

the  weighing  scale  with  feet  15  cm  apart,  and  

weight  equally  distributed  on  each  leg.  Height  

was  measured  (to  the  nearest  0.5  cm)  with  the  

subject  standing  in  an  erect  position  against  a  

vertical  scale.  Height  and  weight  were  

measured  using  standard  procedure  and  the  

body  mass  index  (BMI)  was  calculated  as  the  

weight  in  kilogram/height  in  meter
2
.    

Overweight  and  obesity  were  assessed  by  

considering  the  BMI  for  a  particular  age  and  

sex.  International  Obesity  Task  Force  (IOTF)  

classification  was  utilized  for  the  estimation  of  

overweight  and  obese  subjects.  Students  who  

had  a  BMI  for  age-sex  ≥  the  85th  percentile  

to  <  the  95  percentile  of  the  reference  

population  were  classified  as  overweight  and  

who  had  a  BMI  for  age-sex  ≥  the  95th  

percentile  of  the  reference  population  was  

classified  as  obese  . The number  of  

underweight,  normal,  overweight  and  obese  

was  calculated. 

 

Statistical Analysis 

The  data  were  entered  into  an  Excel  2007  

Microsoft  spreadsheet  and  were  analyzed    

using    SPSS  15.0.1  (SPSS  for  windows,  

version  15.0.1.2001.)    The  continuous  variables  

were  presented  as  mean  ±  SD .  Prevalence  of  

overweight  and  obesity  is  presented  as  

percentage.  The  associations  were  assessed  by  

using  the Pearson Chi-square  test.  For  all  the  

statistical  tests,  a  p  value  of  <0.05  was  

considered  as  statistically  significant. 

 

RESULTS  

A  total  number  of  173  with  age  group  

between  13  -18  years  from  a    school  in  rural  

area    were  screened  for  their  height,  weight  

and  body  mass  index.  Out  of  173  children  70    

were  boys  and    103  were  girls  (Table  1).  The  

height,  weight  and  BMI  were  higher  in  boys  

than girls  (Table  1).  However,  these  differences  

were  not  significantly  different  with  respect  to  

gender  at  any  given  age. The  overall  

prevalence  of  boys  and  girls  having  normal  

BMI  were  78%  and  76  %  respectively.  The  

prevalence  of  overweight  was  19  %  among  

boys  and  15%    among  girls.  Prevalence of  

obesity  was  6%    in  boys  and  8%    in  girls.  

The  prevalence  of  underweight  is  3%  in  boys  

and  10%  in  girls  (Fig.  1).  There  was  also  a  

higher  prevalence  of  overweight    in  boys  

compared  with  girls,  and  obesity  in  girls  

compared  with  boys.   

An  attempt  was  made  to  know  the  influencing  

factors.  The  factors  studied  are  educational  

status  and  occupation  of  parents,  

socioeconomic  status,  individual  characteristics  

like  age,  sex,  eating  habits,  and  time  which  

was  spent  for  television  viewing  ,  intake  of  

food  during  watching  T.V.,  hours  of  sleeping  ,  

having  snacks,  junk  food    and  fast  food  ,time  

spent  for  outdoor  games  ,  indoor  games  and  

exercise.  (Table2,3)  .  Among  them  sleeping  

habit  and    habit  of  consumption  of  high-

energy  foods  (fast  foods)    were  found  to  be  
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the  important  influencing  factors  of  childhood  

obesity   

( fig.3, 4). 

 

DISCUSSION 

The  World  Health  Organization  (WHO)  

regards  obesity  as  one  of  the  most  serious  

public  health  problems  in  the  world  that  can  

affect  young  children  and  adolescents  .  There  

are  very  few  reports  from  the  developing  

world  on  the  prevalence  of  obesity  among  

children  even  though  in  developed  countries  it  

has  reached  epidemic  proportions.  In  countries  

such  as  India  that  undergo  nutritional  

transition,  a  rapid  increase  in  obesity  and  

overweight  is  observed.    

In  this  study,  we  have  presented  the  estimates  

on  the  prevalence  of  overweight  and  obesity  

in  school  children  who  were  aged  13-18    

years  in  a  rural  area  in  Kollam,  Kerala,  by  

using  the  individual  weight  and  height  

measures  to  calculate  the  BMI.  The  present  

study  showed  that  the  prevalence  of  

overweight  was  high  among  children,  19%  in  

boys,  15%  in  girls.  The  obesity  was  seen  in  

6%    of  boys  and  8%  of  girls.  The  overall  

prevalence  of  overweight  among  the  rural  

adolescent  school  children  was  16%  and  the  

prevalence  of  obesity  was  7%.(Fig. 2)  Various  

studies  from  India  have  also  shown  the  

increased  prevalence  of  obesity  in  India.  A  

study  which  was  conducted  by  the  Nutrition  

Foundation  of  India,  found  that  among    5000  

children  who  were  aged  4–18  years  in  a  Delhi  

private  school,  29%  were  overweight  
18

.  A  

similar  study which  was  done  in  south  India  

showed  the  prevalence  of  obesity  to  be  3.1%  

and  that  of  overweight  to  be  16.8%.
19 

Recent  studies  in  India  and  other  countries  

revealed  that  obesity  is  becoming  a  growing  

health  problem  among  children  and  

adolescents,  especially  in  urban  populations.
20

  

Studies  from  the  rural  areas  mainly  

emphasized  on  under nutrition,  and  data  on  

overweight/obesity  was  not  available.  Therefore  

we  decided  to  study  the  prevalence  of  

overweight  and  obesity  in  a  rural  area  in  

Kerala  ,  India.  However,  a  single  study  

conducted  by  Deshmukh  et  al
21

  reported  the  

prevalence  of  obesity  to  be  2.2  per  cent  in  

the  rural  Wardha  district  by  using  the  same  

definition.  In  our  study,  the  prevalence  which  

was  reported  was  more  than  3  times  of  that  

which  was  reported  in  Deshmukh’s  study.   A  

cross-sectional  study  which  was  carried  out  on    

school  children  of  the  age  group  of  9-15  years  

in  Punjab,  revealed  that  the  overall  prevalence  

of  obesity  and  overweight  were  11.1%  and  

14.2%  respectively  
22

.  The  reason  for  the  

higher  prevalence  of  overweight    and  obesity  

among  the  adolescent  populations  which  were  

studied  in  Delhi  and  Punjab  may  be  that  the  

subjects  who  were  selected  for  these  studies  

were  affluent.    In  urban  areas,  considering  the  

necessity  of  keeping  children  away  from  heavy  

traffic,  they  are  not  allowed  to  ride  bicycles  

and  are  only  allowed  to  play  indoor  games  or  

watch  television.  Therefore,  they  are  not  

encouraged  to  participate  in  outdoor  sports  and  

games. 

Many  studies  shows  that  snacks  and    junk  

food  (bakery  items,  pizza,  burger,  cheese,  

butter,  oily  items)  tends  to  be  more  common  

among  overweight  and  obese  adolescents  than  

among  normal-weight  adolescents.
23

  In  the  

present  study  there  was  no  significant  

relationship  between  the  frequency  of  food  

intake,  consumption  of  milk  ,  eggs,  snacks  

and  junk  food.   

Our  study  is  for  the  first  time  from  a  rural  

area  in  southern  part  of  India  .  The  relatively  

high  prevalence  of  overweight  (16 %)  and  

obesity  (7 %)  in  a  rural  area  is  alarming.  

There  was  also  a  higher  prevalence  of    

obesity  in  girls  compared    to    boys.  Increase  

in  the  prevalence  of  obesity  observed  between  

boys  and  girls  could  be  explained  by  higher  
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physical  activity  level  of  boys  than  girls    

observed  in  this  population. 

We  did  not  get  a  significant  relationship  

between  SES  and  overweight/obesity.  One  

possible  explanation  for  the  different  SES-

overweight  and  obesity  relationship  in  

developing  countries  such  as  India  is  that  the  

influence  of  SES  on  people’s  lifestyles  such  as  

diet,  food  consumption  patterns,  and  public  

services  such  as  health  care  and  transportation  

and  physical  activity  may  differ.  Fathers  and  

mothers  education  and  occupation  also  did  not  

show  a  significant  relation  may  be  because  all  

of  them  had  studied  upto  or  more  than  10
th

  

std,    as  Kerala  has    high  literacy  rates.   

There  was  a  significant  association  between  

sleeping  time  and  overweight/obesity  (p= 0.01). 

Students who were sleeping for less than 7 hours 

was found to be obese. But  hours  of  watching  

television  and  food  during  watching  TV  was  

not  statistically  significant  even though  majority  

of  children    spent  time  for  watching  TV  and  

had  the  habit  of  taking  snacks  while  watching  

TV. 

Junk  food  and  fast  food  contains  more  amount  

of  fat  than  carbohydrate  and  protein.
24-25

  Fat  is  

less  satiating  than  carbohydrate  and  dietary  fat  

is  stored  more  efficiently  than  carbohydrate  or  

protein  which  finally  results  in  obesity  or  

overweight.
26

  In  our  study  consumption  of  fast  

food  was  positively  associated  with  increased  

BMI(p=0.01).  These  results  are  consistent  with  

other  studies  which  show  an  association  

between  frequency  of  restaurant  visit  and  

obesity.
27

 

Based  on  the  findings  of  our  study  it  is  

recommended  that  consumption  of  high  fat  and  

high  energy  food  (fast  foods)    should  be  

avoided  by  children.  Sedentary life style  should  

be  discouraged. Adolescents  are  at  high  risk  

for  use  of  unhealthy  weight  control  behaviors  

and  would  benefit  from  interventions  to  

increase  knowledge  and  social  support  for  

achieving  and  maintaining  a  healthy  weight.  

Since  adolescence  is  a  period  of  transition  

from  childhood  to  adulthood,  it  assumes  

critical  position  in  the  lifecycle  of  human  

beings  and    BMI  measurement  to  detect  

overweight  in  older  adolescents  could  identify  

those  at  increased  risk  of  developing  adult  

obesity,  and  its  consequent  morbidities.  

Children  and  adolescents  are  often  considered  

the  priority  population  for  intervention  

strategies  because,  firstly  weight  loss  in  

adulthood  is  difficult  and  there  are  a  greater  

number  of  potential  interventions  for  children  

than  for  adults.  Schools  are  a  natural  setting  

for  influencing  the  food  and  physical  activity  

environments  of  children. 

 

CONCLUSION 

The present study was conducted in 173 

adolescent school going children of a rural area in 

Kerala . The relatively high prevalence of 

overweight and obesity in a rural area indicates 

that adolescent obesity is an emerging health 

problem in rural areas as well and the  need  of 

effective preventive measures to halt this epidemic 

at its beginning.  Based on the findings of this 

study it is recommended that consumption of high 

fat and high energy food  should be avoided by 

children.  Sedentary life style should be 

discouraged. Increase physical activity like 

playing outdoor games, walking, cycling should be 

encouraged in children. Health education should 

be given to parents, teachers and children 

regarding dietary habit and sedentary life style. 
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Table  :  1

 
Mean  height,  weight  &  BMI  in  boys  and  girls

 

 

Mean   Height Weight BMI 

Boys   167 61 22 

Girls 157 49 20 
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Table :2 Influencing factors and its relationship with Overweight / Obesity 

 

Variable  Categories  Underweight Normal 

BMI 

Overweight Obese 

Educational 

Qualification of 

Father 

SSLC 3 27 5 2 

Pre-degree 4 46 7 1 

Degree 5 50 4 9 

Above 

Degree 

0 10 0 0 

Educational 

qualification of 

Mother 

SSLC 3 30 7 2 

Pre-degree 4 58 4 5 

Degree 4 33 5 5 

Above 

Degree 

1 12 0 0 

Occupation of 

Father  

Nil 0 1 0 0 

Laborer 3 26 4 1 

Govt./Pvt 

Employee 

4 37 5 4 

Business 2 35 4 3 

NRI 3 34 3 4 

Occupation of 

Mother 

Nil 10 103 13 7 

Laborer 0 1 0 0 

Govt./Pvt 

Employee 

2 29 3 5 

Socio Economic 

Status 

APL 10 118 15 12 

BPL 2 15 1 0 
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Table :3 Influencing factors and its relationship with Overweight / Obesity 

 

 

 

 

 

 

 

 

Variable  Categories  Underweight Normal 

BMI 

Overweight Obese 

Frequency of Food 

Intake 

< 3 times 0 9 1 0 

3 times 10 93 10 10 

>  3 times 2 30 4 2 

 >4 times 0 1 1 0 

Food in time Yes  7 79 9 9 

No  5 53 7 4 

Snack Intake Yes  8 64 8 10 

No  4 69 8 2 

Intake of Junk food Yes 2 9 2 0 

No 5 85 9 6 

Watching TV and 

Computer 

> 2 hour 3 27 2 2 

2 hour 4 72 8 5 

< 2 hour 5 28 4 3 

Nil  0 6 2 2 

Food intake during 

watching TV 

Yes 9 95 13 9 

No 3 38 3 3 

Indoor Games > one hour 3 15 1 2 

One hour 4 51 3 3 

< one hour 3 19 3 2 

Nil  2 48 9 5 

Studying time > 3 hour 3 39 4 1 

3 hour 8 66 7 10 

<3 hour 1 28 5 1 

Sleeping time** > 10 hour 0 14 5 1 

8-10 hour 5 44 5 1 

< 7 hour 7 75 6 9 

Health Status of 

parents  

Problem for 

two 

1 20 3 4 

Problem for 

any one 

6 31 6 3 

Noproblem 5 82 7 5 

Fast Food** Yes 7 61 10 7 

No 4 72 6 6 

Exercise per week Nil  6 52 6 5 

One day 5 45 4 2 

Three days 0 17 1 3 

> 3 days 1 19 5 1 
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Figure 1   

                                        

 
 

               

 

Figure :  2 
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Figure 3: Relationship between BMI and Sleeping time 

 
 

Figure 4: Relationship  between  BMI  and  intake  of  fast  food 

 
 

 

 
 


