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Abstract

Presence of excessive body fat percentage in the body than the normal proportion may be considered
as obesity. The measure of Body Mass Index (BMI) is considered still as the population parameter to
specify the overweight and obesity. The advent of several advanced scientific methods like Bio-impedance
electrical technology etc. are able to measure the body composition more precisely and now the
understanding on the obesity is more specific. Childhood obesity measure is not universal as there are
several exogenous and endogenous causes for childhood obesity. The possibility of obese children grow
into obese adults is more and may lead for health disaster for countries high with childhood obesity. The
spread of childhood obesity seems very severe, alarming and epidemic like, the countries like Canada,
USA, China, India etc. are facing this problem more severely. Increasing physical inactivity, aberrant food
habits like eating junk and processed foods are the biggest factors that are causing the childhood obesity
across the globe. Epigenetic studies are also indicating that the childhood obesity is mostly due to the
exogenous factors of lifestyle than endogenous factors. Effective strategies to counter the childhood
obesity need to be implemented with immediate effect to mitigate the economic cost and also to alleviate
the misery from the premature deaths of young people. Encouragement to recognize aesthetics in daily
life among children is an effective strategy to offset the childhood obesity.

Keywords: Body fat percentage; Body mass index; Childhood obesity; Physical inactivity; Epigenetic
studies

Introduction

The present scenario in the entire globe with respect to the Obesity seems increasingly
threatening. The problem of Obesity has almost reached to the extent of pandemic and is
causing severe health consequences. The obesity per se may not be a disease, but the
condition of obesity among individuals could cause for several problems including immune
suppression, cardiovascular health issues, metabolic health issues etc [1]. The World Health
Organization has identified over weight and the obesity of individuals basing on the Body
Mass Index indicator. The WHO has identified that the individuals as overweight who are
with 25 BMI to below 30 BMI and those with above 30 BMI as obese individuals. However,
the credibility of the measure of BMI seems questionable as the BMI do not consider the fat
portion of the individual, but simply takes into cognizance only the body mass. Several studies
clearly indicated that the sportspersons, body builders, high intensity sportspersons etc. may
show higher BMI though their fat percentage is low because of the higher lean body mass
like higher muscle and bone density. But, still the measure of BMI is extensively used as a
population measure to understand the obesity [2]. Using the measure of BMI for individual
obesity evaluation could be unscientific. The emergence of the other scientific methods like Bio
impedance electrical analysis technology (BIA), Computer tomography (CT scan), Magnetic
Resonance Imaging (MRI) etc., made the identification of body composition very specific and
near accurate, through which the fat percentage of the individuals may be assessed more
precisely. The precise operational definition for Obesity is still to come, but the scientific
studies accepted that the obesity may be recognized as presence of excessive body fat in the
body. But the range of body fat percentage and the scales to identify the Obesity basing on the
body fat percentage seems more of specific population wise than a generic and worldwide
common standard [3]. The same is also true and valid for the childhood obesity, and there
is not universally acceptable cut off point for body fat percentage or for BMI to measure and
identify the childhood obesity. There were several regional scientific studies, mostly conducted
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with an initiative from the regional governments, identified their
population specific cut off points for body fat percentages or
using the BMI to identify scales for Obesity measurement among
children which are specifically useful for their respective regions or
countries. Williams et al. [4] conducted a study on 3,320 children in
the age group of five to eighteen years and identified that the body
fat percentage in excess of 25 as obese for male and 30 percent for
female children but may not be extended to the children in general.
The problem of childhood obesity is growing in an alarming ratio
across the globe, without any delimitations [5]. Though initially,
the childhood obesity was a big concern among the high-income
countries like Canada [6], USA etc. now the childhood obesity is
raising pandemic alarms even in the low income and undeveloped
countries. The urban areas of the world in general without any
exception are experiencing this childhood obesity in extremely
high proportions and the impact due to this may be a catastrophe
[7,8]. The speedier economic growth in china caused for childhood
obesity across many Chinese cities [9]. In the European Union, one
among every three children is either overweight or obese [10]. The
prevalence of overweight and obesity among the children in several
European cities is highly worrying [11]. The discussion on the
etiology on obesity and preventive strategies are the main concern
in this article and hence the epidemiological data like definition,
measurement and prevalence part of obesity is not fully elucidated.

Health Risks of Obesity

There are many health consequences of childhood obesity.
Some studies are indicating that the children who are overweight
and obese may eventually grow up into overweight or obese
adults. The adult obesity could cause for several health risks
like, metabolic syndrome, which may cause for several clusters
of pathophysiological conditions that may cause cardiovascular
problems [12], Diabetes mellitus, Arthritis, Several types of
cancers, organ dysfunction especially kidney dysfunction [13] etc.
Previously, these health risks were seen mainly among the adults,
but now cardiovascular events promoting or causing cardiovascular
disorders [4], metabolic disorders are not uncommon even among
the obese children who are below fifteen years of age and this is
a worrying concern for the governments. The growing childhood
obesity could cause severe strain on the health status of the globe
and may cause immense misery due to increased premature deaths
in young people. Hence, it is an immediate necessity, to identify the
childhood obesity issues and control them with immediate effect.
More recently, the obesity paradox has been discussed upon, which
indicate that the obese individuals respond better under critical
care than the non-obese individuals, which needs to be examined in
wider scientific settings. This hypothetical obesity paradox seems
to be based on the inflammatory effects of the adipose tissue which
might cause for inducing the more protective pro inflammatory
condition [14]. However, the same need to be understood
more extensively. The present scientific evidence are favoring
the negative effects of the excessive adipose tissue in terms of
enhancing the pro inflammatory cascades [15], which is according

to the obesity paradox proponents, a self-defense mechanism of
human adaptation.

Obesity, through the excessive adipose tissue, especially the
white adipose tissue, causes for low grade chronicinflammation, and
consequently the presence of several pro inflammatory cytokines
increases [16]. Though inflammation is a necessary physiological
phenomenon that restores homeostasis in the infected or injured
tissue, but the uncontrolled and chronic inflammation could induce
disease condition, due to the presence of inflammatory cytokines
like Interleukn-6 (IL-6), Tumor Necrosis Factor o (TNF a) etc. The
increased presence of the IL-6 could induce the liver to produce C
reactive protein, which may cause for several cardiovascular events
like intimal hyperplasia and disintegration, atherosclerosis. This
inflammatory cytokine also can induce insulin resistance leading
to diabetes conditions. Adipose tissue produces both anti and
pro inflammatory cytokines, which are responsible for several
physiological conditions. The problem of inflammation in adipose
tissue seems to be due to the over expression of certain cytokines
produced in the adipose tissue [17]. They not only cause for the
significant levels of inflammation but also cause for the suppression
of the pro inflammatory cytokines like adiponectin etc. The
reduced or under expressed adiponectin could induce coronary
artery calcification, impaired glucose tolerance and several other
metabolic abnormalities, promoting the congenial physiology
for development of Diabetes mellitus and/or atherosclerosis of
arteries. A vicious cycle may be seen as a consequence of the chronic
low-grade inflammation in adipose tissue. The over expression
of inflammatory cytokines like IL-6, IL-1 and TNF a could cause
for the prooxidative state in the tissues [18], initiating Reactive
Oxygen Species (ROS). These in turn promote the expression
of the pro inflammatory cytokines of adipose tissues [19]. This
unrestricted and chronic inflammation and oxidative stress [20]
could further induce conditions that would favor for the infiltration
of macrophages leading to enhanced phagocytic activity and this
would enhance the endothelial cell dysfunction and vascular
inflammation, which may be valid for the conditions of pediatric
obesity [21].
promote the immune suppression through the hyper expression
of immune suppression cells like Myeloid derived suppressor cells
(MDSCs). There are evidence that the regulatory T cells or Tregs,
which are subsets of CD4*T cells could be suppressed and hence
leading to lack of control in auto immune cells activity at various
tissues [22,23]. These kinds of negative events due to the chronic
inflammation and oxidation, several other organs like kidneys and
liver may get tissue and organ damages [24]. Obesity may indirectly
could cause for kidney and liver dysfunction and damage [24-26].
Unlimited number of negative events can be attributed to the
presence of obesity in individuals and also in children that may lead

Excessive and chronic inflammation could also

for several health consequences including the premature death.

Another viable and important issue to be noted with respect
to the risks of obesity is malnutrition due to mal-absorption
[27]. Excessive fat in adipose tissues could cause mal-absorption,
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transportation and metabolism of micronutrients, exposing
individuals to several health risks [28-30]. The possibility of lower
serum Vitamin D, magnesium, potassium, folate, Selenium etc.
among the obese individuals, possibly due to the mal-absorption
[31-33]. Selenium deficiency may be related to enhanced
pathophysiology for malignancies and cardiomyopathy [34], as
selenium acts as a potent antioxidant through the glutathione
signaling. Studies also indicated that some of the categories of
phytochemicals, especially the carotenoids are fat soluble and
hence, the circulating plasma carotenoids could be dangerously low
among obese individuals due to the storage of these carotenoids
in adipose tissue as they are lipid soluble [35]. As one may lead
to the other, the deficiency of Vitamin D due to mal-absorption
among the obese individuals could cause for the mal-absorption
of magnesium deficiency [36,37]. Deficiency of magnesium could
cause for nervous system problems, osteoporosis, pulmonary
function issues, cardiovascular issues like high blood pressure
and several [38,39]. Nutritional deficiencies among the obese
individuals may be not only due to the mal-absorption but may also
be due to oxidative stress, but appropriate nutritional strategies
could control the negative events of the childhood obesity to some
extent [23]. Emotional and psychological problems of obesity
among children need to be emphasized properly, as they may lead
for severe psychological pressure on them and could cause for the
further health risks [40]. The emotional issues of childhood obesity
are self-esteem, depression symptoms, being ridiculed for being
fatty etc. Constant psychological stress could also induce stress
element among the children and the stress physiology indicates
that the continuous psychological stress could induce for excessive
flow of inflammatory hormones like Cortisol and Catecholamines
[41]. Excessive flow of cortisol could cause for cortical insufficiency
and excessive flow of catecholamines may cause for aberrations in
sympathetic nervous system and could lead to cardiac arrhythmias,
increased blood pressure etc. [42].

What Causes of Childhood Obesity

There are several causes which may induce for the excess
fat accumulation among children and eventually to make them
overweight and obese. Nutritional flaws, physical inactivity, Stress
in daily life, genetic problems including the prenatal events,
hormonal disorders, psychological factors like lack of self-esteem,
motivation, lack of parental guidance, socio economic factors like
higher income levels, sociological issues like lack of appreciation
for beauty among the general population are some of the very
important causes for the childhood obesity [43]. The main causes
for childhood obesity seem the nutritional and inactivity.

Excessive intake than expenditure

Excessive food intake in terms of calories than the spent
calories would cause for the accumulation of the fat as the excessive
carbohydrate and proteins also would get converted into fatty acids
to be stored in adipose or fat tissue [44]. So, the macro elements of
nutrition (Carbs, proteins and fats) need to be consumed in a very
precise manner that would suit for the daily requirement basing

on the type of activity performed during the day. The nutritional
flaw may be not only due to the excessive intake of calories but
also due to obesity itself, as there could be malnutrition due to
malabsorption, transportation and metabolism of micronutrients
among obese individuals [45]. Also, children may tend to develop
fascination towards particular type of food and may crave to eat
more of the same like candies, pastries, junk foods like pizzas and
burgers etc. Mostly these kinds of foods have more processed carbs
and sugars than other important nutrients. Some of the foods,
especially those food sources which contain micronutrients like
vitamins and minerals belong to green leafy vegetables, fruits and
colored food substances, that may also act on the satiety center as
they contain not only the micronutrients but also great amount of
fiber. Studies are indicating that the children tend to tilt towards the
junk foods than the foods that contain the micronutrients and fiber
due to the taste factor [46,47]. Parental ignorance on the nutrition
may be another factor that may contribute for childhood obesity.
Several children may not like the consumption of the fermented
foods like curd, yoghurt, probiotic foods are essential to protect
and promote the gut micro biota, which may influence the Central
nervous system and even the Hypothalamus-Pituitary-Adrenal
axes, which could control the endocrinal health.

Physically active lifestyle

Regular exercises is an important lifestyle factor that might
control the obesity among individuals, through burning of calories
[48]. However, it is pertinent to note that the nutritional balance
is very essential even if an individual is active and doing regular
exercises. This lifestyle factor may be a very valuable correction
factor for obesity among children and also among adults as well.

Stress in daily life

Stress may exist in any form in the children due to the education
pressure from parents, peers and society and certainly influences
the psychological status and consequent behaviors of the children
[49]. Lack of enough time to spare for physical activity after
meeting the required education demands that are growing in the
modern education scenario as the expectations from the outside
world is enormous. Though this aspect was truer and more relevant
for the adolescent students previously, now the things are truer
even to the young children of five to fifteen years age. Compatible
family environment may also influence the attitude of the children
towards nutrition and physical activity.

Prenatal events

Intrauterine life of the child is so influential in terms of the future
childhood obesity including maternal stress during pregnancy [50].
The maternal food habits and the gestational weight gain are two
important issues in this regard [51]. Consumption of junk foods,
high calorie diet, and micronutrient deficient nutrition by mother
could influence the intrauterine environment of the child that
may cause for the childhood obesity [52]. Some studies indicated
that the children obesity and metabolic syndrome may sometimes
originate at the intrauterine life of the child and this may even
extend into the adult obesity.
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Genetic orientation

Studies on genetic predisposition with respect to Obesity,
Diabetes etc. are happening, but with minimum success, as these
are multifactorial or complex diseases which may be the outcome of
the interaction of several physiological conditions that may require
the involvement of pools of genes in interaction [53]. The genotype
studies for Obesity are not so successful, except in few types of
populations. The loci of the gene may be in tandem to the insulin
gene, but the allele variations are further studied in this regard. A
study on Caucasian neonates indicated that a polymorphism of 1
VNTR paternal allele could predispose the fat accumulation in the
early childhood. There were some studies, which indicated that the
single gene mutation which may be termed as monogenic may also
cause obesity and it is true in case of leptin gene [54].

Hormonal disorders

In general, most of the childhood obesity may be considered as
exogenous as physical inactivity, nutritional factors etc. But there
are some endogenous factors that may also contribute for the
childhood obesity. Endocrinal dysfunction due to several epigenetic
events during the childhood might contribute for this [55], though
the origins epigenetic factors could be exogenous like nutritional
problems, exercise issues, stress related issues, therapeutics etc
[56]. These epigenetic events could cause for methylation of the
genetic material that might bring changes in the endocrinal health
and consequent hormonal dysfunction. Hypothyroidism may be
considered as one of the factors that might contribute for the fat
accumulation among children.

Psychological factors like self-esteem, motivation etc.

Umpteen reasons could be ascribed for the psychological status
of a child. Due to the interaction of several causative factors a child
may develop certain psychological traits which may reflect in low
self-esteem [57], low motivation levels etc. These traits could result
in low traverse among the children that might cause for disinterest
and disorientation towards good lifestyle aspects that may prevent
obesity. Obese children may be exposed to certain kinds of ridicules
due to overweight and the fatty appearance from the peers and this
in turn may make them more dormant in their nature to become
increasingly obese [58,59]. Childhood obesity may create a vicious
cycle through which the child become more obese. But the children
with higher self-esteem and motivation may fight against the odd
situation and may try to control their obesity [60].

Lack of appreciation for beauty

This is now considered as one of the very important psycho-
sociological influencing factors for adult obesity control. The
studies are indicating that the people in general are less and less
interested in terms of showing interest in aesthetics and beautiful
bodies. The aesthetically carved statues of Greece and Ancient
Indian temples were probably to bring out the aesthetic sense
among the general population and to make them strive to achieve
such beautiful bodies through proper exercise, nutrition and other
lifestyle factors. As the beautiful and aesthetic bodies represent

the fitness levels of the individuals and hence aesthetic body may
be considered as synonymous to the healthy body. The decreasing
trend in the aspects of aesthetics and beauty in the perspectives of
the general population could cause for overweight and fatty bodies.
Despite the difficulties in sexual life and problems of conception, the
majority of men and women are disoriented to pick up aesthetics in
their life. The same is also true with the children of the modern era.
Children are not aware about aesthetics, and there may be several
reasons for this, including the parental presence.

Socio economic status of the children

Children tend to be more affluent in terms of food habits,
when the disposable income is high. There were trends observed
in high income countries and especially in urban areas [61] where
the available income is high for the parents, the propensity of the
children seems more towards the high calorie junk foods and might
be a potential reason for the childhood obesity. The urban areas
being more easily accessible to junk foods, when compared to the
rural areas [62], even the low in come country children who are in
urban set ups showed much higher obesity.

Parental influence

Many a time, the behavior of parents with the child, and the
motivation levels of parents towards the lifestyle issues might
contribute much in terms of childhood obesity. Parental behavior
patterns towards the children and the attentional attitude of
parents towards the children is necessary to control the obesity
levels of the children. Generally, children tend to follow the parents,
during the early childhood in terms of their physical activity,
maintaining body aesthetics etc. This is truer when comes to
the pre-adolescent children. Stressed out parents might not be
able to monitor the child’s preferences in terms of diet, physical
activity and other lifestyle aspects [63]. Strategies for tackling
the childhood obesity: Several countries have started sincere
and diligent efforts to tackle this childhood obesity problem. The
phenomenon of childhood obesity seems a very threatening health
issue for the whole world. An urgent need is there to tackle this
problem to save millions of people dying prematurely and also
to reduce the medication and treatment expenditure. Physical
activity needs to be improved among the children in general, with
specific encouragement towards participation of group physical
activities, which may take care of physical, psychological and
sociological wellness of the children simultaneously [64]. Creation
of infrastructure in schools and in various public places seems a
very crucial element in promoting physical activity among children.
More importantly, the children need to be made to recognize the
importance of the fitness in management of health. It would be
ideal to implement educational strategies like inclusion of health
fitness, health nutrition, stress management and other relevant
issues as compulsory study subjects [65]. The children who are not
school going need to be provided with an opportunity to have the
facilities and media presentations to make them aware. Children
need to be encouraged to know and get familiarize about the beauty
and aesthetics to make them tilted towards the physical activity and
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controlled lifestyle. Making children getting equipped to an attitude
by instilling higher motivation that makes them more adhering to
better lifestyle [66] makes them to pass on the same into adult life,
which would bring higher benefits [67]. Nutritional strategies to
target the school going children may be easier, hence more impetus
need to be put on the children who do not attend schools. Parental
guidance and parental involvement are another important strategy
that would bring great results in controlling the childhood obesity.
There are several recommendations with respect to the possible
strategies to tackle childhood obesity by several researchers,
mainly basing on the geographical, socio-economic factors of
children population targeted [68].

Conclusion

Lack of enough physical activity, lack of scientific nutritional
practices, lack of proper parental guidance, lack of knowledge
on the scientific aspects of fitness, immunity and health, lack
of general disorientation towards the beauty and aesthetics,
trend in decreased time availability to the children, decreased
self-esteem and motivation in terms of physical exercise and
many other factors are making the problem of childhood obesity
more aggravated. Childhood obesity in the world is increasing in
unfathomable proportions without any limitation to the economic
status of countries. Obese children may prosper into obese adult
individuals and could cause severe strain on the global economy:.
Decreased health status and premature deaths of young individuals
could be disastrous and a great misery. Childhood obesity is slowly
becoming into a pandemic proportion and could be a catastrophe,
hence need to be tackled immediately with specific and achievable
strategies that may reduce the childhood obesity considerably.
There should be sincere and scientific efforts to understand the
reasons of childhood obesity and implement the methods to offset
the problem with concerted efforts.
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