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ABSTRACT 

Obesity has emerged as a major health issues for pediatric population as well as in adults in the present 
global scenario. In children, numerous studies have revealed a relationship between the breast feeding 
and obesity in children. Apart from these, Family economic and education level, child meal pattern, 
duration of sleep and birth weight are also responsible for obesity. Some genetic problems including 
environmental and socio-economic factors are also responsible for the child obesity. Several studies 
have shown an evidence of protective effect of breast feeding against obesity while some shows a time 
dependent effect of breast feeding on childhood obesity. As per WHO recommendations, a child should 
be exclusively breast fed upto 6 months and breast fed along with the complementary food of good 
quality.  Introduction of the complementary food has a relationship bound with adipose rebound, which 
goes upto the age of 14. The intake of complementary food reduces the intake of breast milk and also 
induces the allergic reactions in the child. Apart from these leptin level and energy regulation in the 
body also plays and important role in pediatric obesity. 
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INTRODUCTION 
Obesity is becoming a major issue in the 
present scenario. From adults to children 
everyone is suffering from the problems. This is 
one of the major concerns in adolescents. 
Obesity in the small age is a major concern as it 
is referred as the growing age and it causes the 
various health problems in them. Today when 
we go to various societies in our living area 
most of the children we see are obese or fat. 
Various children are suffering from the weight 
problem at the time of birth. Some are 
underweight or some overweight, or after birth 
they got over weight. What should be the 
reasons behind this? Is it the breastfeeding, or 
the food and medicines taken by the mother 
during the pregnancy? Various studies have 
shown a relationship between the 

breastfeeding and the obesity in children[1]. 
Some reasons like less physical exercise label of 
the children is seen to very less among the 
children is very less these days, Level of physical 
activity is decreasing day by day in the children. 
As we see in our homes these days when there 
is a child in our house we don’t allow him to 
play on the floor else we take him in our laps 
and play with him, means child is playing but he 
is not doing any physical work, similarly when 
children grew up the parents provide them with 
the numerous electronics gadgets like mobile, 
videogames, etc. instead of sending them to 
playgrounds for playing physical games, this 
reduces their physical work and make them 
lazy. Most of the time they are found sitting in 
the front of the television or computers which 
affects their health. This is one the serious 
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health problems or we can say social health 
problem as society is suffering from this. The 
various other factors which include are like first 
degree family history of obesity, family 
economic and education level, child meal 
pattern (having fast food), duration of sleep, 
and birth weight, while some factors are like 
biological factors, genetics, environmental, and 
socio-economic factors affect the child obesity. 
Studies have shown that children who are 
obese suffer from various ailments like chronic 
heart disease, non alcoholic fatty liver disease, 
obstructive sleep aponea, infertility, asthma, 
and cancer [2]. Body weight of the child also 
effects the child obesity, study by hales and 
barker shows that child with low birth weight 
impairs problems in organ development like 
pancreas, which lead to obesity, they have 
proposed that children with low body weight 
will gain weight more quickly, known as catch 
up growth, in order to gain the lack of growth 
which leads to increase in abdominal obesity. 
According to their studies environmental 
factors play more important role in childhood 
obesity as compare to genetic factors, this is 
known as “thrifty phenotype” hypothesis[3]. 
American Academy of Pediatrics and WHO says 
that complementary food should be introduced 
after the age of 4 months or around 6 months, 
when the child is physiologically ready for the 
intake of food, but as seen these days, mothers 

are introducing the food before or in the age of 
4 months. The present review is aimed is to 
discuss the innumerable reasons which are 
responsible for the obesity among the children, 
which is leading to various health problems in 
their age. 
 
EFFECT OF BREAST FEEDING AND BODY 
WEIGHT ON CHILD OBESITY 
Numerous studies were performed in recent 
times, showed that nutritional experiences have 
a major effect on childhood obesity. Some 
studies have depicted an evidence of protective 
effect of breastfeeding against obesity, while 
some proved a time dependent effect of breast 
feeding. Studies of Zarrati et al have researched 
a relation between breast feeding and child 
obesity. Their studies also show a link between 
abdominal obesity and breast feeding but there 
was no relation between low body weight and 
breast feeding. There studies show that children 
having breast feeding upto 1-2 yr have less 
impact of childhood obesity and abdominal 
obesity [1]. Another study shows that 
breastfeeding does not have such an impact on 
child obesity as the other factors like birth 
weight and complementary food effect them, 
according to their study introduction of 
complementary food has effects the BMI which 
is one of the scale to identify the obesity [4]. 
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Figure 1: Distribution of BMI (A) and abdominal Obesity (B) by Breast Feeding in Children with Low Birth 

Weight. * P < 0.05; ** P > 0.05; BMI: Body Mass Index[1] 
These graphs are taken from the study of Zarrati etalshowing the effect of breast feeding on pediatric 
obesity in their particular region of study. 
 
EFFECT OF COMPLEMENTARY FOOD ON CHILD 
OBESITY 
As per WHO recommendations, a child should 
be exclusive breast fed upto 6 months and then 
breastfed along with the complementary food 
of good quality for about 2 years or till the child 
and mother is able to do that but 6 months is 
compulsory, exclusive breast fed means breast 
milk along with vitamins, minerals, and 
medicines [5-7]. As seen these days’ mothers 
breast fed their child mostly upto 4 months and 
then they introduce the complementary 
foods[8]. Introduction of complementary food 
has a relationship bound with the adipose 
rebound, which goes upto the age of fourteen, 
Introduction of complementary food early will 
result in high adipose rebound leading to 
abdominal obesity. Study shows that 
introduction of complementary food in 9-16 wk 
have slower weight and length velocity as 
compare to those child in whom the food is 
introduced in 17-24 week and 25-32 week [9]. A 
study has shown that introduction of these 
complementary foods in the 4 month of age 
does not have any advantages, but they show 
many disadvantages [10]. The increase in the 
consumption of energy containing 
complementary food reduces the intake of 
breast milk. Complementary food also induces 
the allergic reactions in the child; studies have 
shown that early introduction of food in child 

causes eczema in them.  There are various 
evidences which show that early introduction of 
food in the child result in various other diseases 
like cancer, hypertension, allergic reactions, 
diabetes mellitus, and many more [8].  Study by 
Mehta et al proved that introduction of 
complementary food is linked with pregravid 
BMI of the mother [11].  
 
EFFECT OF OTHER MISCELLANIOUS FACTORS 
Other factors includes like environmental 
factors, economic problems, child physical 
activity level, meal pattern and many other. 
Study has shown that there is a relationship 
between the obesity and type of food children 
having, fast food amount, physical exercise 
level, time spent in watching television and 
total stationary time.  Children having fast food 
more than 2 times a day, having a low physical 
exercise level, and view television more than 2-
3 hr/day are more susceptible to being obese. 
Way of cooking food also affects the child 
obesity, addition of pure ghee in the food or 
cooking food in pure ghee which is a saturated 
fat causes obesity, but it is not an independent 
risk factor. Parents economic factor also affects 
the child health, study shows that children 
studying in schools having annual fees more 
than Rs 10000 pa are more obese as compare 
to children studying in schools having fees less 
than 10000 pa. [12]. Some evidence says that 



14 

 
PRINT ISSN: 2394-6679 | E-ISSN: 2347-7881 

PharmaTutor Magazine | Vol. 3, Issue 3 | magazine.pharmatutor.org 

parents whom are not able to give proper time 
to their child, makes their child lazy and busy 
with the various electronics gadgets, these 
electronic gadgets like computers, video games 
make them lazy and reduces their physical 
activity level. Environment among the children 
in the schools also affect them. It is seen these 
days that smoking among the school children 
has been increased; as we know smoking is one 
of the causative factors of causing obesity. 
Smoking by a pregnant woman causes the low 
baby weight during the birth, which results in 
obesity in child and also causes various 
problems in them like cleft palate and cleft lip 
[13]. These evidences somehow reveals that 
parents are also responsible for the obesity in 
the children. Studies have investigated various 
risk factors which are done by parents 
especially mother during pregnancy and they 
affect the children health. The various risk 
factors includes smoking during pregnancy, 

gestational weight gain, gestational diabetes, 
birth weight, caesarian section, and the main 
previous important factor breast feeding and 
introduction of solid food was also included 
which already has been discuss. According to 
their results these factors not only result in 
obesity but also cause tetragenocity and result 
in various other life threatening diseases. Now if 
we check on the economic factors affect on the 
child health there are various studies have been 
done to check the impact like study by 
demment et al, have shown that how the socio-
economic factors affects the child health. 
Family income is independently associated with 
the child health, according their findings we 
can’t negotiate this factor, and there should be 
holistic approach for the formation of policies 
regarding economic health of family, low family 
income has a relation with the childhood 
obesity and premature birth[14]. 

 
 Table 1: Distribution of body mass index by gender, age, socioeconomic status (SES), school type, and 
diet [15] 

 Underweigh
t (n=110) 

Normal 
(n=473) 

Overweight 
(n=184) 

Obesity 
(n=43) 

Total p-value 

Gender 
Male 

Female 

 
74 (16.1) 
36 (10.3) 

 
251 (54.7) 
222 (63.2) 

 
95 (20.7) 
89 (25.4) 

 
39 (8.5) 
4 (1.1) 

 
459 (56.7) 
351 (43.3) 

<0.001 
 

Age (yr) 
12 
13 
14 
15 

 
30 (27.3) 
33 (30.0) 
21 (19.1) 
26 (23.6) 

 
168 (35.5) 
107 (22.6) 
112 (23.7) 
86 (18.2) 

 
70 (38.0) 
45 (24.5) 
33 (17.9) 
36 (19.6) 

 
15 (34.9) 
8 (18.6) 
4 (9.3) 

16 (37.2) 

 
283 (34.9) 
103 (23.8) 
170 (21.0) 
164 (20.2) 

0.04 

SES1 
Upper high 

High 
Upper middle 
Lower middle 

Poor 

 
16 (14.5) 

8 (7.3) 
42 (38.2) 
41 (37.3) 

3 (2.7) 

 
37 (7.8) 

123 (26.0) 
161 (34.0) 
132 (27.9) 

20 (4.2) 

 
30 (16.3) 
64 (34.8) 
47 (25.5) 
40 (21.7) 

3 (1.6) 

 
5 (11.6) 

16 (37.2) 
16 (37.2) 
5 (11.6) 
1 (2.3) 

 
88 (10.9) 

211 (26.0) 
266 (32.8) 
218 (26.9) 

27 (3.3) 

<0.001 

School type 
Private 

Government 

 
33 (10.4) 
77 (15.6) 

 
165 (52.2) 
308 (62.3) 

 
99 (31.4) 
85 (17.2) 

 
19 (6.0) 
24 (4.9) 

 
316 (39.0) 
494 (61.0) 

<0.001 

Diet 
Vegetarian 

 
94 (13.5) 

 
405 (57.6) 

 
160 (22.9) 

 
42 (6.0) 

 
698 (86.2) 

0.09 
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Mixed 
Total 

16 (14.3) 
110 (13.6) 

71 (63.4) 
473 (58.4) 

24 (21.4) 
184 (22.7) 

1 (0.9) 
43 (5.3) 

112 (13.8) 
810 (100) 

 
This table shows data of a particular area where the above mention factors are considered and the 
studies were done. It shows that how much these parameters are responsible in pediatric obesity. 
 
ROLE OF LEPTIN AND GEHRLIN IN CHILD 
OBESITY 
 Leptin and gehrlin are the two hormones which 
regulate the energy homeostasis in the body, 
and they are also found in the fetal growth [16]. 
Both of these hormones secretion is regulated 
from the centre of hunger and satiety 
regulation i.e. Hypothalamus Arcuate nucleus, 
paraventricular nucleus, lateral hypothalamic 
area, perifornical area are the structures 
involved in the energy regulation in body. 
Gehrlin is the hormone which modulates the 
growth hormone secretion, gehrlin secretion in 
stomach and hypothalamus plays an important 
role in regulating the body energy status. 
Studies have shown that after vagotomy there 
is a decreased in hunger induced gehrlin levels. 
Patients done with vagotomy do not show the 
increase food intake.  Leptin is produced by the 
white adipose tissues, and shows its affect on 
both central and peripheral system due to 
presence of receptor at various places like 
hypothalamus, pancreas, intestines, 
lymphocytes, adiposities [17].  Leptin suppresses 
the expression of AgRP/NpY/GABA which is 
generated during the period of energy 
deficiency, due to this the signal of anorexigenic 
arises which causes satiety. These appetite 
regulating hormones shows different role in the 
development of fetal growth, various studies 
have shown the level of these hormones in the 
fetal is much higher as compare to adults, this 
shows how much these hormones are 
important in fetal growth. Difference in 
concentration of these hormones shows how 
they regulate the appetite in fetals and adults. 
Affect in regulation of these hormones in fetal 
stage will lead to obesity in children [18]. 
 

GENETIC FACTORS 
Genetic reasons are the one of the most 
considered factors for the obesity. It is normally 
said that if parents are obese than child is going 
to be obese, transfer of genes takes place from 
the parents. Sometimes mutations and other 
factors results in genetic variations resulting in 
various diseases. Studies based on genome 
wide association have identified variation in fat 
mass and obese associated gene(FTO), which 
having a strong genetic effect on obesity. The 
calcium levels in the body are inversely 
affecting the metabolism in the body resulting 
in obesity, decreased level of 25-hydroxy 
vitamin D levels in the body are prevalent 
among the obese adolescents.  The FTO is 
directly associated with the level of vitamin D, 
according to a study deficiency of Vitamin D 
results in the variation in the FTO [19]. Now when 
we say about the genetic mutations and 
transfer of genes, there must be some heredity, 
paraoxanase 1(PON 1) is the molecule which is 
causing the obesity heritability. PON 1is high 
density lipo protein associated enzyme involved 
in lipid preoxidation and has been associated 
with diseases which are due to oxidative stress 
and obesity is also considered to be due to 
chronic oxidative stress. A study has shown that 
the PON 1genotype has a relationship among 
the obesity in children. PON 1 is also a main 
genotype for the genetic ancestry of the 
obesity. Genome wide associated study (GWAS) 
has found out various other genomes which are 
linked with the obesity, similarly there is a gene 
SH2B1 which has also genetic variation resulting 
in obesity. This gene is involved in the 
regulation of energy haemostatis in the body. 
Mutation in this gene results in child obesity, by 
regulating the leptin signaling [20]. There are 
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various other genes which are also responsible 
for the genetic variation. 
 
CONCLUSION 
 After studying the various research paper, 
statistical data, and various surveys the major 
reason behind child obesity is the role of 
parents in the child development. Mother and 
father both have similar responsibilities in the 
development of child. Starting from his birth till 
the age of adolescent, mother should take care 
in the child’s food, like in infant age proper 
breast feeding upto 6 months should be there, 
after 6 months there should be addition of 
complementary food along with breast milk for 
a proper time period. Cooking of food should be 
in healthy way, fast food should be avoided as 
much as it can be. Child should be motivated to 

play physical games; both parents should give 
him proper time and should play with him. 
During the school time they should regularly 
have a check on their child, his surrounding 
environment and his friend circle to save him 
from the various bad habits like smoking and 
drinking. Parents should avoid smoking and 
drinking in front of their child as it affects them 
to and it is always said that children always 
learn from their parents. Apart from these 
social factors some scientific factors like level of 
leptin and gehrlin, regulation of energy 
homeostatsis in the body, role of various 
genetic factors, various other genes which are 
responsible for heredity of obesity should be 
identified. Drugs for the treatment of defect in 
the energy regulation system should be 
discovered and developed.  
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