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ABSTRACT

Childhood obesity has reached to its epidemic level in most of the developed as well as developing countries. The childhood obesity
and overweight have significant negative impact on both physiological and physical health. Obesity and overweight in children can
cause of non-communicable diseases such as cardiovascular disease and diabetes.The mechanism of childhood obesity is still not
fully cleared yet and it believed that multiple causes can be possible such as lifestyle, environmental factor and eating habits. Overall,
obesity and overweight depends on the fat and caloric intake. Apart from this, sugar consumption though soft drinks slowly decline
the physical activity resulting in weight gain and obesity. This review article will discuss about the childhood obesity causes, related
risk factors and preventive measures that can take to reduce the childhood obesity problem. In order to reduce the chances of obesity
and overweight in such an early age, healthy lifestyle and physical activities needs to be promoted in schools as well as at home.

KEY WORDS: Body mass index (BMI), Childhood obesity, Cardiovascular disease, Diabetes,
Multi-system disease.
INTRODUCTION
These days most of the countries are facing the overweight
and obesity health issues in children. All over the world,
approximately 22 million children (< 5 years age) are
suffering from overweight and obesity problem. The cases
of childhood obesity increasing day by day due to the
unhealthy lifestyle among the children(J. Lanigan et. al.
2019)). Obesity and overweight in children promotes the
other diseases such as bones related diseases, heart related
diseases and diabetes that can make the life shorter. In
today’s technological world, most of the children spend
lots of time on computers, video games and television
viewing(S. R. Daniels et. al. 2006). Due to lack of physical
activity or exercise, the overweight and obesity health issue
improve significantly. Another factor that enhances the
chance of obesity in children is consumption of unhealthy
food (i.e. junk food with high fat and less nutrition). The
food companies aggressively promote the junk food among
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the youngster and children that creates a bad impact on
their mind and starts attracting towards the junk food(A.
Bhadoria et. al. 2015).
In order to overcome the problem of overweight and obesity
in children, physical activity and healthy food can help
to suppress the effect. Prevention is always better than
treatment of obesity in children. By adapting the organized
and healthy lifestyle with exercise in home and school,
the problem can be overcome in effective way(J. GrantGuimaraes et. al. 2016)). The social intervention can play
a critical role for prevention of childhood obesity. It must
be ensuring that the food that is provided to the children
must have balanced nutrition. Schools must introduce the
physical education in the curriculum that can help students’
to be physically fit.
This review article provides an overview of overweight
and obesity health problem in children. The article mainly
discussed about the mechanism of the obesity and causes
that helps to promote the obesity in children. After those
diagnosis methods, prevention and treatments of the
childhood obesity will be discussed.
Mechanism Of Obesity: During the growth of the child,
the number of fat cells increases and when the calorie
consumption exceeds the expenditure, the size of the fat cell
is also increases. When the size of the fat cell reached to its
maximum size and calorie intake continues and exceeds the
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energy expenditure, the numbers of the fat cells increases
further. During the weight/fat loss, the size of the fat cells
reduces and shrinks but the number remains same(E. N.
Whitney et. al. 2002)). The calorie consumption by any
means must be in control manner. Excessive consumption
of the calories without physical activity leads to the obesity
problem. If any person consumes lots of calories, it must
be ensure that physical activity must introduce in the daily
routine to avoid excessive weight gain and obesity.
There are some fatty acids in the form of triglycerides
found in the food or in the body. Triglycerides consists of
three fatty acids that are attached to a glycerol molecule.
Triglycerides are formed due to theseries of condensation
reactions that takes place between the fatty acids and
hydrogen atom from the glycerol molecule and release
a water molecule. Triglycerides are found in most of the
food products in order to protect them from oxidation. The
main drawback associated with triglycerides is that they
convert poly-saturated fats into more saturated form. Due
to this conversion, the advantage of consuming that food
lost during the process of hydrogenation and food textures
are also altered(E. N. Whitney et. al. 2002)). Triglyceride
fatty acid leads to the weight gain due to the conversion of
poly-saturated fats into saturated fat.
In one research, it has been shown that obesity caused due
to the increase in hormone (called leptin) level. The leptin is
generated from a fat tissue called adipose and this hormone
is responsible for the regulation of food intake, energy
expenditure and energy balance in the humans(O. Moran et.
al. 2003)).. These days childhood obesity is most common
among the children due to the metabolic and nutritional
disease. In a study, researchers showed that, from 1981 to
1996, the obesity rate increase in boys and girls were 17%
and 15% respectively. Childhood obesity is a major problem
is western countries(N.M. Jadavjiet. al. 2006)). In most of
the western countries, children consume high calorie food
that leads to the variation in leptin hormone resulting in
imbalance of energy expenditure.
Causes Of Obesity: It has been observed that there are
three main causes of childhood obesity such as lack of
physical activity or exercise, overeating and genetics.
Obesity is just not a result of single factor, it causes due to
the combination of these factors because these factors are
interrelated (Figure 1).
Figure 1: Schematic illustration of Main Causes of
Obesity
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1. Genetics: Genetics can be one of the cause of obesity
in children but it’s very rare to contribute to obesity. Due
to hormones, there are only 1% chance of obesity. The
genetically affected children feel extremely hungry all
the time and become obese due to the overeating(N.M.
Jadavjiet. al. 2006)). In order to overcome such problem,
right support and guidance can help children to work
efficiently and keep the weight within the healthy range.
2. Lack of Physical activity: The second factor that causes
obesity in children is lack of physical activity or exercise.
In today’s technological world, most of the kids have habit
to stick to the mobile or any other electronic gadgets. The
lack of physical activity is due to the lack of emphasis
on physical education in school and at home. It has been
noticed that there has been a decline in the interest to play
sports or any other physical activity involved games(C. D.
C. Anrig al. 2003)). Obesity can also cause by unorganized
physical activity or exercise. The risk of obesity in children
can be reduced by at least from 23% to 43% due to physical
activity. On the other hand, the overweight can be increased
by 17% to 44% because of time spending on electric gadgets
that can increase the risk of obesity from 10% to 61%(M.S.
Tremblay et. al. (2000)). Physical activity in the children
makes them more active and reduces the chance of obesity
and weight gain even consumes high calorie food.
Watching television is a major factor to improve obesity
in children. It has long term effect in life. The Canadian
children from 7 year to 12 year age are widely affected by
television viewing that encourage an unhealthy lifestyle and
consumption of junk food is another factor that increases the
risk of obesity(R. J. Hancox et. al. (2004)). The aggressive
marketing of junk foods among the youngster promotes
the obesity in the children. Apart from these factors,
transportation is also involves in the development of obesity.
These days, most of the kids reach to the school by bus
rather than walking or cycling. Technology now takes the
place over the physical activity that is the main reason to
increase in rate of obesity in the children(M. Dehghan et.
al. (2005)). By introducing the various extra curriculum
activities in school as well as at home can help in reducing
the time spending of watching television. Cycling and
walking needs to be promoted in order to reduce the risk
of obesity.
3. Overeating: The third factor that causes obesity in
children is overeating. In many countries, most of the child’s
life affected by overeating. Schools are also promoting
the unhealthy food choices among the children. Cafeteria/
canteens are serving unhealthy food with large content fat
and low nutrition(L. Kempster et. al. (2005)). In a recent
study, it has been noticed that consumption of fats and
calories with large amount can decrease the consumption
of vegetables and foods. In order to reduce the obesity
problem in children due to overeating, society and food
companies must ensure that promotion of fast and junk food
must be less as possible so that children cannot attracts to
junk foods. Schools also need to promote to serve healthy
food rather than serving unhealthy food with less nutrition.
The management of the school needs to monitor the food
quality on daily basis.
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Diagnosis
1. Quantization of Body fat in childhood: Obesity occurs
due to the excessive accumulation of the body fat. As the
body fat increase, the morbidity is also increase resulting in
health risks. It is difficult to measure the body fat directly.
Based on the body mass index (BMI), the obesity can
be easily estimated. By using BMI, the body fat can be
estimated in both adults and children. According to the
world health organization (WHO) guidelines, BMI of 25-30
kg/m3defines as overweight that causes obesity in adults.
BMI can be used as a quantization factor for measuring of
excessive weight.
2. Skinfold thickness: Measurement of skinfold thickness
is a simple and quick method that can be used for different
sites of the body. It doesn’t required specialized skills; a
trained person can do this measurement easily based on
standardized measurement process. This method is suitable
only for high body mass index (BMI). Triceps skinfold is
correlated with the fat mass and in combination with BMI
helps to improve the sensitivity for the estimation of body
fat percentage(L. B. Sardinha et. al. (1999)). Skinfold
thickness approach is not suitable for thin people (less
weight), this is the major disadvantage associated with
this approach.
3. Bioelectric impedance assay (BIA): BIA is quick and
simple method as skinfold thickness method but BIA is
expensive and noninvasive. BIA gives highly variable
results because it is highly dependent on the meals, exercise
and other factors that changes the hydration state of the
body such as diseases related to kidneys, acute illness
and menstrual phase(D.L. Thompson et. al. (1991)). The
measuring quantity based on BIA approach is not suitable to
get information on long term, because it is highly dependent
on variable factors including meal and physical activity.
4. Dual Energy X-ray absorptiometry (DEXA): DEXA
method is relatively expensive but very safe in order to
estimate over all fat of the body. This method has high
precision and accuracy. The exposure of x-ray to body
is minimal. This method is mainly use for the research
purpose. This method has one limitation; it cannot
differentiate between visceral fat and sc.
4. Imaging: In order to estimate the visceral fat, computed
tomography and magnetic resonance imaging (MRI) of the
abdomen gives accurate information. The main drawback of
this method is that it is very expensive and high exposure
to radiation(P.R. Stanforth et. al. (2004)). For this method,
a specialized person with skill can perform this task. That’s
why this method mostly used for the research purposes.
Treatment And Prevention Of Childhood Obesity: In
order to prevent and treat the obesity problem, eat less and
involvement in physical activity can play a crucial role.
Long term weight loss is very difficult to achieve rather
than continuously involve in those activities which doesn’t
let weight gain. Childhood obesity faces many hurdles as
compared to obesity in adults due to the psychological and
intellectual immaturity. Most of the healthcare professional

recommend to parents and schools to take care of healthy
lifestyle of the children by adapting the effective physical
activity programs and healthy food(C. Doak et. al.
(2002)).
1. Family based Approach: Based on family intervention
in terms of parental support, family function and home
surrounding can play a crucial role for treating childhood
obesity in effective way. Family members need to encourage
each other to involve in physical activity. Family based
intervention outcomes are better than who receivedtherapy
or treatment. A healthy home environment can encourage
to children to follow healthy life style. Watching television
or spending time on any electric gadgets must be within
the limit. Parents must advice and teach to their kids to
have healthy food. Family based intervention can reduce
childhood obesity significantly(L.H. Epstein et. al. (2001)).
In order to reduce the risk of obesity in children, family and
home surroundings play a crucial role. Parents and family
members needs to teach children about healthy lifestyle.
2. School-Based Approach: Physical education provided
by schools can make effective efforts towards treatment
of obesity in children. This can be achieved by means
of involvement of students in games and sports. Various
awareness programs and counseling can help to improve
the impact over the mass level. The Active programme
promoting lifestyle education in schools (APPLES)
intervention launches various healthy lifestyle determinants
such as improved and effective playground facilities,
interesting extracurricular activities, and fitnessprograms,
compulsion of providing healthy foods by cafeterias/
canteens. By implementation of the APPLES program, a
significant increase in vegetables consumption has been
observed by not achieved the targeted BMI(P. Sahota
et. al. (2001)). School can promote physical activity by
introducing the sports and games in the curriculum.
3. Pharmacological and surgical Treatments: In a study,
ten randomized trials of pharmacological treatment have
been done on obese children. Except one trial, all the
pharmacological treatment was done in older children (>
12 year age). The exception enrolled individuals aged 9-18
years. The two drugs: (i) orlistat and (ii) sibutramibne meets
the pooled meta-analysis criteria in trials. An additional
effect has been noticed compared to placebo when it gives
in combination with lifestyle intervention was a difference
in BMI of -0.76 kg/m3. On the other hand, an additional
effect of sibutramine compared to the placebo when it given
in combination with a lifestyle intervention was difference
in BMI of -1.66 kg/m3at six months (H. O. Luttikhuis et.
al. (2009)). In order to understand long term outcomes,
a random trial of orlistat performed, it shows a change
in BMI of -0.55 kg/m3 with orlistat versus 0.31 kg/m3
with placebo at twelve months. In an another one random
trial of sibutramine, the researchers reported the change
in BMI of -2.9 kg/m3 with sibutramine versus -0.3 kg/
m3 with placebo at twelve months(J.-P. Chanoine et. al.
(2005)). No bariatric surgery has been done in children
due to the psychological and physiological immaturity(H.
O. Luttikhuis et. al. (2009).
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CONCLUSION
Childhood obesity is the major health issue faced by the
world due to the unhealthy lifestyle. There are various
factors identified by the researchers that promote the obesity
in the children including overeating, lack of exercise and
genetics. Genetics contributed rarely in childhood obesity
but other two factors have huge impact for promoting the
obesity among the children. In order to prevent childhood
obesity, school based intervention and family based
intervention can help to reduce the risk of obesity in
children. In order to take care of children’s health, society
and educational institutions must play a responsible role to
promote awareness about healthy lifestyle.
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