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ABSTRACT

The World Health Organization (WHO) describes overweight and obesity as one of today’s most
important public health problem, which is escalating as a global epidemic. Obesity is associated with the
onset of major chronic diseases leading to complications and also psychosocial problems in children and
adults. The greater concern is that the risks of obesity during childhood will persist into adolescence and
adulthood. Tackling the problems of the growing numbers of overweight individuals is a major challenge
for most countries. The fundamental cause of childhood overweight and obesity is an energy imbalance
between calories consumed and calories expended. The problem of obesity demands a population-based
multisectoral, multi-disciplinary, and culturally relevant approach which can prevent from the huge
expenses involved treating this epidemic.
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INTRODUCTION

The World Health Organization (WHO) describes overweight and obesity as one of today’s most
important public health problem, which is escalating as a global epidemic (WHO, 2003). It is also
increasingly recognized as a significant problem in developing countries and countries undergoing
economic transition (Popkin, 2001). The problem of overweight and obesity is confined not only to adults
but also being reported among the children and adolescents of developed as well as developing countries.
The World is being home to 1200 million adolescents and 90% of them live in developing countries.
These young people constitute 18% and 20% of the population in the World and India respectively (The
State of the World’s Children Report, 2011).

Traditionally, adolescence is defined as the period from the onset of puberty to the termination of physical
growth and attainment of final adult height and characteristics. Adolescence is considered as a period of
transition from childhood to adulthood. WHO has defined adolescence as ‘a period of life from 10-19
years (The State of the World’s Children Report, 2011). Healthy development of adolescents is dependent
on several complex factors: their socioeconomic circumstances, the quality of relationships with their
families, communities and peer groups and the opportunities for education and employment. Thus this is a
period of challenges and opportunities.

During this crucial period, food intake patterns and dietary patterns are set in place and these patterns can
have vital impact on lifetime nutritional status and health of the individuals. In the longer term, food
consumed in childhood, particularly adolescence can set the pattern for future food preferences and eating
behaviour in adult life. Young people’s eating behaviour determines adult practice and thus strategies to
promote healthy eating at this stage will have long term health benefits (Story et al., 2002).

Obesity is associated with the onset of major chronic diseases leading to complications and also
psychosocial problems in children and adults. The greater concern is that the risks of obesity during
childhood will persist into adolescence and adulthood. Tackling the problems of the growing numbers of
overweight individuals is a major challenge for most countries.

Prevalence of Adolescent Obesity

Global trends of childhood obesity show huge shifts in recent times. Surveys from 144 countries (in 2010)
suggest that 43 million preschool children (35 million in developing countries) are overweight and obese
and 92 million are at risk of overweight. The worldwide prevalence of childhood overweight and obesity
increased from 4.2% in 1990 to 6.7% in 2010. This trend is likely to continue and the prevalence is
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expected to reach 9.1%, or 60 million, in 2020. The estimated prevalence of childhood overweight and
obesity in Africa in 2010 was 8.5% and is expected to reach 12.7% in 2020. The prevalence is lower in
Asia (4.9% in 2010) than in Africa, but the number of affected children (18 million) is higher in Asia (De
Onis and Blossner, 2000).

Asian countries are not immune to this phenomenon. For example, in China, the prevalence of overweight
and obesity among children aged 7-9 year increased from 1-2 per cent in 1985 to 17 per cent among girls
and 25 per cent among boys in 2000 (Wang et al., 2005). Indian data regarding current trends in
childhood obesity are emerging. A recent study conducted among 24,000 school children in south India
showed that the proportion of overweight children increased from 4.94 per cent of the total students in
2003 to 6.57 per cent in 2005 demonstrating the time trend of this rapidly growing epidemic (Raj et al.,
2007).

Khadilkar et al., (2010) conducted a multi-centric study in eleven affluent urban schools from five
geographical zones of India recruiting 20,243 children in the age group of 2-17 years. Height and weight
were measured and Body Mass Index (BMI) was calculated (kg/m2). International Obesity Task Force
(IOTF) and WHO cut-offs were used to calculate the percentage prevalence of overweight and obesity.
The overall prevalence of overweight and obesity was 18.2% by the IOTF classification and 23.9% by the
WHO standards. The prevalence of overweight and obesity was higher in boys than girls (Khadilkar et
al., 2010).

Kaur et al., (2012) carried out a cross-sectional study among 10-16 years girls in Ludhiana, Punjab taking
subjects both from government and private schools. A total sample of 1,049 children were taken to assess
overweight and underweight with Body Mass Index (BMI) utilizing age and sex specific cut off points.
According to WHO criteria the percentage of underweight, overweight and obesity was found as 6.42%,
28.59% and 7.78% in private school girls and 23.17%, 5.42 % and 0.93% in government school girls. A
positive correlation of parental BMI was found on BMI of children suggesting that overweight parents are
likely to have overweight children (Kaur and Mehta, 2012).

Pathophysiology of Overweight and Obesity

The fundamental cause of childhood overweight and obesity is an energy imbalance between calories
consumed and calories expended. Global increases in childhood overweight and obesity are attributable to
a number of factors including:

. A global shift in diet towards increased intake of energy-dense foods that are high in fat and
sugars but low in vitamins, minerals and other healthy micronutrients;
. A trend towards decreased physical activity levels due to the increasingly sedentary nature of

many forms of recreation time, changing modes of transportation and increasing urbanization (Mohan et
al., 1986).

Understanding the regulation of energy intake requires differentiating the short-term signals that control
hunger, food intake, and satiety, as well as the long-term signals that relate to the defence of energy
stores, lean tissue, or both. In short-term regulation, gastrointestinal signals provide important input to the
brain. For the most part, hormones released from the stomach and intestine that affect food ingestion are
inhibitory (Woods, 2004). One example is the recently identified polypeptide YY3-36, which is produced
by the L cells of the small intestine. When YY3-36 is infused into lean or obese subjects, reductions in
food intake by 30% are seen (Batterham et al., 2003). Ghrelin is an exception. This peptide is produced
by the stomach and proximal small intestine, and its release stimulates food intake. Ghrelin declines after
a meal and rises before the next meal. Ghrelin is elevated in Prader-Willi syndrome (Cummings et al.,
2002) which is a genetic form of obesity accompanied by marked hyperphagia. Ghrelin is dramatically
reduced after gastric bypass surgery (Cummings et al., 2002); this fall in ghrelin is a potential explanation
for the sustained anorexia and long-term benefit of this operation.

Adipose tissue is critically involved in feedback regulation of energy balance by the production of a
number of peptide hormones, and leptin and adiponectin are 2 of the most important. The absence of
leptin produces massive obesity, and treatment of leptin-deficient individuals reduces food intake and
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body weight (Faroogqi et al., 1999). In most obese people, however, leptin has little effect on food intake
or body weight (Heymsfield et al., 1999). Adiponectin is the most abundant hormone from fat cells,
increases insulin sensitivity, and appears to be a cytokine that is anti-inflammatory (Ouchi et al., 2003).
To a large extent, the signals directed by leptin and other adipose tissue— derived peptides are integrated
in the hindbrain and mid-brain through various signals (monoamines, neuropeptide-Y, agouti-related
peptide, melanocyte-stimulating hormone), which in turn send efferent signals for food seeking and
modulation of function of various organs, including the pancreas and muscle (glycerol3-phosphate
dehydrogenase), and in rodents, brown adipose tissue (uncoupling proteins) (McMinn et al., 2000).
Metabolism of the adrenal steroid in adipose tissue may provide a mechanism for the increase in visceral
fat. When the enzyme 11-hydroxysteroid dehydrogenase type-1, which converts cortisol to the inactive
cortisone in fat cells, is genetically disrupted, mice develop visceral obesity (Masuzaki et al., 2001). This
pathophysiology may also apply to humans.

Overweight and Obesity- Definitions and Classification

Overweight and obesity are defined as abnormal or excessive fat accumulation that may impair health.
Body mass index (BMI) is a simple index of weight-for-height that is commonly used to classify
overweight and obesity in adults. It is defined as a person's weight in kilograms divided by the square of
his height in meters (kg/m?).

The WHO definition is:

. BMI greater than or equal to 25 is overweight

. BMI greater than or equal to 30 is obesity.

BMI provides the most useful population-level measures of overweight and obesity as it is same for both
sexes and all ages of adults (Mohan et al., 1986).

Table 1: The International Classification of adult underweight, overweight and obesity according to
BMI

Classification BMI (kg/m?)
Principal cut-off points Additional cut-off points
UNDERWEIGHT <18.50 <18.50
Severe thinness <16.00 <16.00
Moderate thinness 16.00-16.99 16.00-16.99
Mild thinness 17.00-18.49 17.00-18.49
NORMAL RANGE 18.50-24.99 18.50-22.99
23.00-24.99
OVERWEIGHT > 25.00 > 25.00
Pre Obese 25.00-29.99 25.00-27.49
27.50-29.99
OBESE >30.00 > 30.00
Obese class | 30.00-34.99 30.00-32.49
32.50-34.99
Obese class 11 35.00-39.99 35.00-37.49
37.50-39.99
Obese class 111 >40.00 > 40.00

Source: Adapted from WHO, 1995, WHO, 2000 and WHO 2004

BMI is the parameter most frequently used for the screening of excess body fat because it is easy to
determine and it tends to correlate well with body fat.

In children and adolescents, based on BMI centile curves, International Obesity Task Force (IOTF) BMI
cut off points have been recently proposed for each half-year of age, which correspond to the adult BMI
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values of 25 and 30 kg/m? at the age of 18 y (Cole et al., 2000). This standard international definition
allows the screening of adolescent overweight and obesity worldwide under the same criterion.
Implications of being Obese

Overweight and obesity are the fifth leading risk for global deaths. At least 2.8 million adults die each
year as a result of being overweight or obese. In addition, 44% of the diabetes burden, 23% of the
ischaemic heart disease burden and between 7-41% of certain cancer burdens are attributable to
overweight and obesity. Research has shown that as weight increases, the risk for the following
conditions also increases (National Heart Lung and Blood Institute, 1998):

a) Coronary heart disease

b) Type 2 diabetes

c) Cancers (endometrial, breast, and colon)

d) Hypertension (high blood pressure)

e) Dyslipidemia (for example, high total cholesterol or high levels of triglycerides)
f) Stroke

q) Liver and Gallbladder disease

h) Sleep apnea and respiratory problems

i) Osteoarthritis (a degeneration of cartilage and its underlying bone within a joint)
) Gynecological problems (abnormal menses, infertility)

Strategies for Prevention

It has been recognized that the increasing prevalence of childhood obesity results from changes in society.
Childhood obesity is mainly associated with unhealthy eating and low levels of physical activity, but the
problem is linked not only to children's behaviour but also, increasingly, to social and economic
development and policies in the areas of agriculture, transport, urban planning, the environment, food
processing, distribution and marketing, as well as education.

The problem is societal and therefore it demands a population-based multisectoral, multi-disciplinary, and
culturally relevant approach. Unlike most adults, children and adolescents cannot choose the environment
in which they live or the food they eat. They also have a limited ability to understand the long-term
consequences of their behaviour. They therefore require special attention when fighting the obesity
epidemic.

Approaches pertaining to life style and community based needs to be implemented in order to address this
silent epidemic.

A Life style approach

a) Healthy eating patterns

b) Increasing physical activity levels

c) Behaviour change communication

B. Community based programmes

a) Training and orientation of teachers in lifestyle, nutrition and activity.
b) School health check-ups on a regular basis

c) Incorporating BMI charts in routine medical records.

Hence close monitoring of obesity prevalence in children and adolescents and taking timely preventive
measures will be an effective approach in dealing with the problem of obesity.
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