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Abstract
Recently, high prevalence of overweight and obesity has been reported in children and adolescents both in
developed and in developing countries and these figures have been projected to increase further in coming years.
Childhood obesity increases the risk of adulthood obesity and obesity related diseases such as hypertension, diabetes
mellitus, and dyslipidemia. Several studies highlight recent evidence regarding the role of genetics, age, gender,
birth weight, dietary pattern: eating fast foods and snacks and skipping breakfast and behavioral characteristics:
sedentary activities, physical activity pattern, and sleeping hours related to occurrence of obesity in children and
adolescents. Interventions related to changing dietary practices and maintenance of regular physical activity among
children through parental initiative and social support in natural settings such as at home and in schools, or afterschool care services are the most important to prevent childhood obesity.
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Therefore, childhood is the critical period to develop obesity because of
the adiposity rebound.

Introduction

Obesity negatively influences a child’s self-esteem and results
in diminished quality of life. Moreover, children with high body
mass index (BMI) often become obese adults, who are at increased
risk of developing obesity-related diseases, such as type 2 diabetes,
hypertension, dyslipidemia and certain types of cancer and place
significant financial burden on healthcare systems [12,13].

Physical activity; Dietary pattern

Childhood obesity is one of the most serious public health
challenges of the 21st century. The prevalence of obesity is increasing
both in developed and in developing countries and has become a
major public health problem. Up to the 1980s developing countries
were with the lowest rates, but since then overweight and obesity
prevalence have gradually increased in children. The global prevalence
of overweight and obesity in children aged 5 -17 years is 10% and this
global average covers a wide range of prevalence levels in different
regions and countries with above 30% in America and below 2% in Sub
Saharan Africa [1]. Further, projections to the year 2010 for estimated
prevalence of overweight and obesity in school age children (aged 5 -17
years) are with 46% in America and below 5% in Africa [2].
For children, between 5–17 years in this regional prevalence data
on overweight and obesity are currently unavailable [3]. However, data
for overweight and obesity prevalence among children in different
countries in South Asia are available: 25.0% among children from 2 to
15 years in Bangladesh and 22.0% among children from 5 to 19 years in
India. Moreover, secular trends indicate increasing prevalence rates in
these countries: for example, 9.8 to 11.7% among children from 5 to 19
years in India during 2006–2009 [4,5].
In recent years, the increase in the prevalence of obesity has led this
condition to the forefront of the public health in Sri Lanka, especially
among children. The overweight and obesity prevalence among
children in Sri Lanka shows different ranges with provincial and gender
variations; among boys and girls between 8 and 10 years this was 4.3%
and 3.1% respectively and obesity prevalence among primary school
children in Colombo district is 5.1%in 2008 [6-8].
Obesity is a condition of abnormal or excess fat accumulation in
adipose tissue, which may adversely affect health of body and increases
health problems. Although the mechanism of obesity development is
not fully understood, it is confirmed that obesity occurs when energy
intake exceeds energy expenditure [9,10].
The normal growth of adipose tissue takes account of several
phases. During first year (early infancy) of the first period, adiposity
increases and it reduces in next year and remains stable for several
years. Adiposity rebound start at around 6 years during second period.
From this stage, both size and number of adipocytes increases [11,12].
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For measuring healthy body weight, it is difficult to develop one
simple index for overweight and obesity in children and adolescents
because their bodies undergo a number of physiological changes as
they grow.
Depending on the age, there are different methods to measure a
body's healthy weight:
• For children aged 0-5 years
The WHO Child Growth Standards, launched in April 2006,
include measures for overweight and obesity for infants and young
children up to age 5 [14].
• For individuals aged 5-19 years
World Health Organization (WHO) developed the Growth
Reference Data for 5-19 years. It is a reconstruction of the 1977
National Center for Health Statistics (NCHS)/WHO reference and uses
the original NCHS data set supplemented with data from the WHO
child growth standards sample for young children up to age 5 [15].

Determinants of Childhood Overweight/Obesity
A number of studies indicate that several key determinants are
widely acknowledged as the main drivers of the obesity epidemic
among children.
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Genetics
Obesity tracks in families, and one of the strongest predictors of
child overweight is the BMI of the mother and father. In recent years,
progress was made in identifying genes that may contribute to this
effect. A recent study showed for association with the FTO (fat mass
and obesity-associated) gene and found strong associations with BMI
and weight among children. Moreover, a defect in the melanocortin
4 receptor gene (MC4R) is associated with a severe and early form of
monogenic obesity in children [16].
Age and gender
Age and gender have been identified as key determinants for the
development of obesity. A study conducted among 2-18 children in
Nigeria and revealed that Males had higher BMI than females at age
group 2-6 years, whereas females had higher BMI than males at age
groups 11-14 years and 15-18 years [17].
A study conducted among Sri Lankan children age between 5 and
14 found that fat free mass index (fat free mass/height2) was decreased
from age 5 to 6 and after that adipose tissue was increased without much
increment in fat free mass index. After that fat mass index (fat mass/
height2) remained relatively stable and fat free mass index increased a
little for girls. However, adiposity was increased until 10 years of age
and fat free mass index was also increased a little for boys [18]. It clearly
showed that weight gain in Sri Lankan children is due to increase in
adiposity rather than increase in non-fat tissue (Figure 1).
Birth weight
Rapid weight gain which was traditionally considered as a healthy
intervention for low birth weight infants is now recognized as a potential
risk factor of increasing interest for obesity; In the geographically
defined birth cohort of the Avon longitudinal study of pregnancy and
childhood (ALSPAC), it showed that early postnatal catch-up growth,
between birth and two years, is a risk factor for childhood obesity and
may therefore contribute to the greatest risk for disease in adulthood
[19].

Dietary pattern
Eating fast foods and snacks: Fast foods play as a key contributor

to the rising prevalence of obesity among children because of fast
food’s poor nutritional quality, as fast foods have higher total energy,
total fat, and saturated fat intakes; have refined carbohydrates and
lower fiber intakes; and with higher energy density [20,21]. Further,
fast food consumption is also associated with higher intake of sugarsweetened beverages and French fries and lower intake of milk, fruit,
and vegetables [22,23].
Skipping breakfast: Breakfast is a most important meal to start a
day. Skipping breakfast leads to hunger and increases the amount of
lunch. Therefore, it leads to play a key role in causing obesity in children
[24]. Some studies showed the higher prevalence among students who
skip breakfast than others [25,26]. Ortega et al., identified through 7
day food records that obese subject omit breakfast than normal person.
It suggests that inadequate food choices contribute to poor food choices
for rest of the day and it increases the risk of obesity in long term [27].

Behavioral Characteristics
Sedentary activities and screen viewing
Rapid increase in childhood obesity has also been attributed to a
shift in the activity patterns from outdoor play to indoor entertainment:
television viewing, internet, and computer games. A study suggested
that decreasing any type of sedentary time is associated with lower
health risk in youth aged 5-17 years. In particular, the evidence
suggested that daily TV viewing in excess of 2 hours is associated
upward in BMI [28,29]. Another study showed that Overweight and
obese children were more sedentary and higher screen time than
normal weight children [30]. Further, a European youth heart study
conducted among 9-10 year old boys and girls found the significant
positive relationships between TV viewing and adiposity after adjusting
for gender, age group, study location, sexual maturity and birth weight
[31]. Mitchell et al. studied the association of hours of objectively
measured sedentary behavior and odds of being obese and confirmed
that sedentary behavior was positively associated with obesity.

Physical activity pattern
Physical activity plays an important role in protection from obesity.
A study revealed that Prevalence of overweight and obese was higher
among children who travel to school in motor vehicle than children
who travel by cycle or walk [32]. Another study done in Iran reported
significant difference in physical activity among obese and non-obese
children. Non-obese children engaged with more physical activities like
running, football, and travel to school by foot than obese children did
[33]. A study conducted in Bangladesh reported that physical activity
more than 30 minutes have protective effect on obesity in 10-15 year
old school children [28].

Sleeping hours
In school-age children, several studies have consistently reported
that short sleep duration was an independent risk factor for obesity
[34]. A cross-sectional study conducted among 229 Mexican American
8-10-year-olds and concluded that children who slept less were more
likely to have a higher BMI Z-Score [35]. A cohort study done in Japan
observed positive relationship between decreased sleeping hours and
obesity after adjusting for potential confounding factors [36].

Strategies for Childhood Obesity Prevention
Figure 1: mean fat mass index and fat free mass index of 5-14 year old Sri
Lankan children.
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Obesity prevention is not simply an issue of individual responsibility
and prevention strategies seem to be more effective in children than in
adults. Therefore, Successful strategies for obesity prevention among
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children should be targeted and implemented in natural settings for
influencing the diet and physical activities at home, in preschool
institutions, schools, or after-school care services.
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Home-Based Strategies
Parental initiative is necessary to succeed the home-based strategies
influencing the diet and physical activity among children. Therefore,
parents should be aware about following activities:
•

Should be good role models.
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Conclusion
Childhood obesity leads to its related non-communicable
diseases and psychosocial health problems in children. This is because
Childhood obesity is a crucial issue that needs to be addressed urgently.
Changing dietary practices and maintenance of regular physical
activity starting as early as infancy through parental initiative and
social support interventions are the most important strategies to tackle
childhood obesity.
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