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Abstract

 Global health reports indicate alarming levels of childhood obesity (CHOB) 
in recent decades across the world. Childhood obesity (CHOB) has a significant im-
pact on both physical and psychological health and is a known precursor to metabol-
ic disorders in adulthood. Apart from genetic aspects, changed lifestyle preferences, 
environmental factors, food habits, cultural aspects and declining physical activity 
are the prime causes of rising prevalence of obesity world over. In most populous 
and developing countries like China and India increased purchasing capacity of the 
middle classes, increased publicity and mushrooming of fast food centres, supermar-
kets, attraction of the children towards fried-roasted foods, increased conveyance 
facility and information technology has direct impact on food habits and contributed 
to growing over weight-obesity. Both obese children and adults are at increased 
risk for several health complications including hypertension, dyslipidemia, type 2 
diabetes, CVDs, arthritis and infertility. Additional health complications associated 
with overweight-children include sleep apnea, asthma and liver diseases. Since it is 
difficult for children to have bariatric surgery or to be on synthetic drugs for a long 
time, a natural product based nutraceutical approach may find fit to deal with child-
hood obesity. This review discusses and updates various causative aspects and con-
sequences of childhood obesity and necessary interventional options with emphasis 
on phytochemicals to contain CHOB.
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1. Introduction

1.1. Epidemiology of childhood obesity

 In recent decades prevalence and severity of childhood obesity has reached epidemic 
proportions, [1]. In 2016, it was estimated that globally 200 million children under 5 years were 
overweight, with more than 75% of overweight or obese children living in low and middle in-
come countries [2,3]. While the incidence of obesity is not new to the developed countries, 
the main drivers of the escalating trends of childhood obesity in the developing countries are 
cheap foods with high content of sugar and fat, sedentary lifestyles, rapid nutritional transi-
tions, increasing affluence, socioeconomic transitions, urbanization, mechanization and rural-
to-urban migration [4]. For instance, the socio economic transitions in most populous coun-
tries like China and India have profound impact on world statistics of obesity and overweight 
[5]. In developing countries, the requirement for physical labour has considerably reduced due 
to mechanization, availability of advanced technologies, various implements, instruments and 
sophistication of life styles. Growing and rampant rural to Urban migration and consequent 
changes in lifestyles and food habits is an important cause for high incidence of obesity and 
other metabolic disorders. 

 Since 1986, several studies in preschool children show increasing obesity in most coun-
tries in Latin America and the Caribbean, along with the Middle East and North Africa, which 
is comparable with prevalence rates of childhood obesity seen in the United States [6]. Similar 
trends have also been observed in India, Mexico, Nigeria, and Tunisia over the past two de-
cades [7]. Increase in the prevalence of overweight among older children and adolescents has 
been seen as well; from 6.4 to 7.7% between 1991 and 1997 in China, and from 16 to 24% 
between 2002 to 2007 in New Delhi, India [8,9].

1.2. Obesity parameters: Body mass index (BMI) as a measure of overweight and obe-
sity

 Overweight is defined as a body mass index (BMI) in the 25 to 29 kg/m2 range, where as 
obesity is a BMI in excess of 30 kg/m2. Overweight and obesity result from an energy surplus 
over time that is stored in the body as fat. The definition of childhood overweight and obesity 
based on body mass index (BMI) is complicated but it is made clear by recent studies [10]. 
Due to differences in maturation and growth, the measurement of overweight and obesity in 
children and adolescents is very difficult. There are two periods when adiposity increases they 
are about the age of 5 to 7 years and early puberty. So, BMI in childhood changes substantially 
with age. The international cut-offs defined the BMI values at the age of 18 years but BMI 
reference of the WHO is based on growth standard and growth reference. Using LMS (Skew-
ness L, Medain M, Variation S) curves coefficients are related to the international child BMI 
cut-offs of thinness, overweight and obesity and they make it simple to compare them with 
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other methods like BMI cut-offs [11].

2. Contributing factors

 There are regional differences in the prevalence of childhood obesity that have occurred 
overtime [12] and in many countries childhood obesity depends on lifestyle behaviours such 
as physical activity and dietary intake, but childhood obesity may not depend on same lifestyle 
behaviour across the world [13,14]. Complex interaction of multiple behavioural, biological 
and environmental factors which adversely impact long time energy balance and this energy 
balance leads to obesity in children. The major contributing factors are showed in Figure 1.

2.1. Genetic background 

 Obesity is developed by complex interactions between environment, behaviour and ge-
netic predisposition. Of late, dietary and lifestyle changes are said to be major contributing 
factors to develop obesity, but previous studies reported the genetic basis for development of 
obesity [15-18]. There is growing evidence that genetic factors are cornerstone in the develop-
ment of obesity [19]. Specific gene expression pattern of obesity may help to understand the 
pathogenic mechanisms of obesity and associated metabolic diseases [19].

2.2. Epigenetic aspects: Environmental factors

 Influence of environment encompasses several aspects like social, cultural, economic 
and political factors [20]. The obesogenic environments are divided in to two stages- the micro 
and macro settings/sectors [21] and there are four types of environments like physical envi-
ronment (what is available), economic environment (what are the costs), policy environment 
(what are the rules) and socio-cultural environment (what are the beliefs and attitudes) [20]. 
In recent decades, sea changes in environmental aspects have been greatly contributing to the 
tremendous raise of obese children rather than genetic aspects. Physical activity and television 
viewing may have independent effects on adiposity and cardiovascular risk factors [22]. In-
creased purchasing power, increased availability of readymade foods and decreased necessity 
for walking because of increased conveyance facilities are also their due role in this regard.

2.3. The impact of TV and advertising

 A special focus is given in the present paper on TV and advertising. Within the environ-
mental context, the impact of TV viewing and advertising on children, their seating behaviour 
and health seems to have a potential association with their overweight or obesity problems. 
Television is suspected to be linked to a reduction in physical activity whilst advertising seems 
to promote an over consumption of sugar rich and high fat foods [23]. Most of the studies 
showed [24] a positive correlation between times spent watching television and nutritional 
status of the subjects involved. 
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Two main aspects have been considered by researchers’ about the TV effects on children’s 
obesity: (1) reduced energy expenditure linked to screen time [25] and (2) augmented energy 
intake driven by advertising and snacking in front of the TV (Figure 2). The first issue seems 
to be related to long hours of TV watching, influencing positive energy balance through dis-
placement of physical activity. It has been suggested that youth may decrease their physical 
activity when sedentary behaviours are increased. 

Figure 1: Causes of Childhood obesity

Figure 2: Children eating high calorie foods and drinks

2.4. Fast foods and soft drinks consumption 

 Fast food consumption is another leading suspect in the childhood obesity epidemic. 
Fast foods typically include all of the things that nutritionists warn against: ‘saturated and 
trans-fats’, high glycemic index, high energy density, and large portion sizes. This alarming 
trend should be of particular concern to health authorities and public communities. Usually, 
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food industries release attractive “messages” and “advertisements” to which children are eas-
ily attracted and thus increased consumption of high-fat, high-sugar foods (HFSS) can pro-
foundly impact a child’s eating habits and weight status [14]. It is therefore undeniable fact that 
the food industry has successfully created a highly obesogenic environment. Consumption of 
meat foods like chicken and fish that are grown using growth boosters is also reported to have 
obesogenic effect. As children are an important asset of any nation, this disorder adversely af-
fects the future generations as it results in metabolic syndrome and causes higher mortality rate 
in adulthood [26].

 Further studies reveal that the soaring rates childhood obesity has been due to innate 
propensity of children to respond to external food advertising cues [27]. Some research sup-
ports the hypothesis, that there are no differences between obese and leaner individuals in their 
liking for sweetness in food products and subsequent food intake in relation to brand exposure 
[28]. It is equally important to note that the amount of television-viewing among children de-
notes the possibility of better fast food brand recognition which can be a threat to children’s 
health [9,29]. However, conflicting evidence revealed that obese children did not consume 
more than non-obese individuals when meals were branded with famous food logos [28]. 
Employing strategic branding on healthy foods may be a novel and effective way of helping 
children develop healthy eating habits and lifestyles from an early age [30].

2.5. Effect of smoking during pregnancy 

 Many previous studies support the ‘fetal origins of adult diseases’ hypothesis for ma-
ternal smoking: these studies showed a positive association between maternal smoking during 
pregnancy and overweight in children aged between 5 and 16 years. One study found that 
maternal smoking during pregnancy was mainly related to childhood overweight in the upper 
percentiles [31]. The number of cigarettes smoked during pregnancy also appeared to be asso-
ciated with childhood overweight. Symeet et al. [32] used magnetic resonance imaging-based 
(MRI) studies to measure adiposity and reported that maternal smoking during pregnancy was 
not associated with fat distribution in early puberty but higher subcutaneous and intra-abdom-
inal fat mass was noticed in late puberty [32,33]. Other studies on maternal smoking showed 
that over weight increased with age suggesting a lasting effect that may increase even further 
in puberty, adolescence and adulthood, with major health implications [34].

2.6. Effect of breast feeding

 Breast feeding has been associated with a decreased risk of obesity, along with other 
health benefits for the child and mother. According to the WHO recommendations, infants 
should be exclusively breast fed for the first six months, and breast feeding should be supple-
mented with additional foods for the first two years or beyond. Breast milk is considered the 
ideal food for infants, as it provides adequate energy and nutrients to meet the infants’ needs. 
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In addition, as breast milk is safe and contains antibodies, breast feeding could reduce the risk 
of neo natal infection, gastro-intestinal infection, and pneumonia during infancy [35,36]. 

 In recent decades, there is a growing work culture among women of developing coun-
tries of Asia and African continents to work in industrial and service sectors. So, due to eco-
nomic compulsions, work timings and other reasons the mothers are forced to skip breast feed-
ing to their babies. Babies fed on tinned milk/formula milk are more prone to develop health 
complications including obesity ailments.

 Prolonged breast feeding is directly related to a decreasing risk of obesity in children 
[37]. More particularly, children being breastfed for ≥7 years are significantly less likely to be 
obese in later childhood [38]. Moreover, breast feeding has long-term benefits through-out a 
child’s life time. Usually, children who were breast fed have lower rates of overweight/obesity, 
type-2 diabetes, hypertension and are known score higher on intelligence tests than persons 
who were formula-fed [39]. Breast feeding has been identified as a protective factor for child-
hood obesity in many studies [40,41].

2.7. Changed school environments: without adequate playgrounds

 More particularly in developing countries like India, mushrooming of private schools 
and colleges with inadequate play grounds could be widely noticed. As a result, children are 
not adequately exposed to playing games and sports regularly and hence do not get required 
physical activity. In school going children, increased snaking frequency, consumption of junk 
foods, soft drinks, milk products and ice creams that contains excessive sugar, fat and preser-
vatives, coupled with steady decline in physical activity have been major contributing factors 
for rising rates of obesity [42]. Surprising observation is that some school managements allot 
more time periods for teaching and learning and give less time for physical activity because 
they are more concerned about students scoring higher makes from their school. Among ap-
parently healthy school going children the higher prevalence of obesity is unnoticed and in 
obese children the systolic and diastolic hypertension was higher [42]. 

3. Consequences of childhood obesity 

 Many of the outcomes associated with obesity which were previously thought of as 
diseases of adults are now affecting children as well. Outcomes related to childhood obesity 
include hypertension, diabetes, dyslipidemia, CVDs, non-alcoholic steatohepatitis, obstructive 
sleep apnea, and orthopedic problems in addition to social and psychological problems (Fig-
ure -3). Hence, obesity is popularly described as “New World Syndrome”.
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Figure 3: Consequences of childhood obesity 

3.1. Cardiovascular diseases (CVDs)

 The World Health Organization (WHO) reported in 2008 that 17.3 million deaths world-
wide were due to CVDs [43]. A major contributor to CVDs is atherosclerosis which is a dy-
namic process that can begin in childhood and develop or regress, depending on the presence 
or absence of a range of risk factors including obesity, inflammation, hyperglycemia, hyper-
tension and hyperlipidemia [44,45]. The International Obesity Task force estimates that ap-
proximately 40-50 million school aged children are obese [2].

 Abdominal obesity in children is associated with low grade inflammation, a signifi-
cant contributor to the development of atherosclerosis [44]. Both BMI and WC correlate with 
intra-abdominal fat in primary school aged children [47] and are used as clinical measures to 
identify CVD risk [48]. Obese children are also at increased risk of hypertension and dyslipi-
demia as they age [49,50]. Overweight boys with high dietary intakes of fat and carbohydrate 
in particular had significantly more CVD risk factors than girls. 

3.2. Blood pressure alterations

 The prevalence rates of hypertension and obesity are increasing worldwide in children 
[51]. Increased blood pressure leads to damage of capillaries and tissues in brain, heart, kid-
neys etc. Administration of antihypertensive drugs like diuretics, ACE inhibition, adrenegenic 
receptor antagonist, renin inhibitors and vasodilators on children for longer period is not sug-
gestive as they cause side effects. One report quoted that, the blood pressure lowering effect of 
docosa hexanoic acid (DHA), observed in adults, could be mediated by ATP release from the 
endothelium, which increases vasodilation by stimulating the release of nitric oxide, and by 
the decrease in nor-adrenaline levels [52].

 A systematic review stated that breast feeding has a small protective effect against high 
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systolic blood pressure, although residual confounders had to be eliminated [53]. One of the 
plausible mechanisms that have been suggested to explain this protective effect is represented 
by the presence of long chain poly unsaturated fatty acids (LCPUFAs), including DHA, which 
are important structural components of the vascular endothelium [53]. 

3.3. Abnormal blood lipid profile

 The alterations of blood lipid profile associated with metabolic syndrome are usually 
characterized by increased triglycerides (TG), very-low-density lipoproteins (VLDLs), low 
density lipoproteins (LDL) and reduced High density lipoproteins (HDL) [54,55]. Visceral 
obesity and insulin resistance could be key factors in the promotion of atherogenic dyslipi-
demia by increasing the synthesis of TG-rich VLDLs in the liver [56].

 Long term administration of statins or other anti hyperlipidemic drugs have side effects 
on children and adults. A study performed on 32 obese children showed that plasma phos-
pholipids, DHA content was negatively associated with VLDL-triglyceride, a major factor 
involved in the development of metabolic syndrome [57]. 

3.4. Non-alcoholic fatty liver disease (NAFLD)

 In children of industrialized countries, Non-alcoholic fatty liver disease NAFLD is the 
most common chronic liver disease reaching prevalence up to 80% in obese or overweight 
children [58]. NAFLD includes different diseases ranging from “simple” liver steatosis, with 
pathological accumulation of fat, non-alcoholic steatohepatitis (NASH), with different degree 
of inflammation and fibrosis to end-stage liver disease with cirrhosis and hepato-cellular car-
cinoma [59].

 Only one study showed that in obese children with single-nucleotide polymorphism 
(SNP), 276G>T at adiponectin gene, the increased liver echogenicity could be associated 
with higher levels of n-6 PUFA in plasma phospholipids (Presented at 44th ESPGHAN Annual 
Meeting, Sorrento) [60]. However, some trials evaluated the effect of extracts supplementation 
on paediatric NAFLD ([61,62]. A reduced liver hyper-echogenicity was observed in children 
with NAFLD after DHA supplementation for 12 and 24 months [61]. 

 Breast feeding might be protective against NASH and liver fibrosis, suggesting a long-
lasting effect of breast milk [63]). The authors speculated that DHA supplied by breast milk, 
could be protective, acting as a Peroxisome proliferator-activated receptor (PPAR)-agonist, a 
transcription factor involved in protection against fibrosis [60,64].

3.5. Risk of diabetes mellitus

 Childhood obesity is a condition where children below the age of 14 years have high 
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BMI. Many of them are prone to diabetes when they become adults. Day by day we wit-
ness that the effect of junk food is clutching the children’s future into neuroleptic malignant 
syndrome (NMS). It seems that children of very low age are suffering from either type-1 or 
type-2 diabetes. Type-1 diabetes is generally found in children and was initially termed as 
juvenile diabetes. About 10% of children worldwide is suffering from type-1 diabetes only. 
The diabetic figures of Asia and African subcontinents are shocking. The increased longing for 
consumption of polished rice and wheat foods, dairy products, ice creams, stored-preserved 
products, fast foods and other junk foods by school children has been the major cause of raise 
in diabetes. Added to this, decreased preference for sports and games at schools and home re-
sulted in decreased physical activity [65].

 With changed typical physical work and dieting activity, the BMI of the persons is 
changing to considerable extent in every decade and it has been noticed in Americans mostly 
[66]. Eating disorders are the main reasons of obesity, as obese person when eat more become 
more fat and then the tendency to lose the fat will get decreased. Moreover, the fat person 
feels sleepy all the time and lazy too which does not allows him/her to work and they remain 
in the same lying/siting posture for long time. Not only children alone, but with the changing 
times eating habits are also changing due to which obesity has been considered as the centre 
of metabolic syndrome as it causes different chronic disorders which some-times may leads to 
death also [67].

3.6. Risk of newly diagnosed asthma 

 An association between a greater BMI and increased risk of asthma in both children and 
adults has been repeatedly shown in prospective, population-based studies [68]. Previous stud-
ies demonstrated significant associations between overweight/obesity with asthma and eczema 
[69].

 The age of the weight gain may play a role, as pronounced weight gain in early life was 
identified as a risk factor to develop asthma before 10 years of age [70]. Two types of asthma in 
obese subjects can be distinguished by the age of onset and clinical presentation. Early onset of 
asthma in obese cases before the age of 12 years might occur in boys and girls and is character-
ized by severely decreased pulmonary function, significant airway hyper-responsiveness, and 
poor asthma control. These patients are atopic; serum immunoglobulin E (IgE) is increased, 
airway inflammation is eosinophilic, and fraction of exhaled nitric oxide (FeNO) is high [71]. 
In contrast, obese late-onset asthmatics become symptomatic after the age of 12 and are pre-
dominantly females without atopic characteristics. Compared to early-onset asthmatics, they 
have little airway obstruction with less airway hyper-responsiveness and better asthma con-
trol.



  Advances in Biochemistry & Applications in Medicine 

10

3.7. Risk of psychosocial problems

 Overweight in children and adolescents may be associated with a range of psycho-
logical and social problems that have a considerable deleterious impact on the behavioural 
development and quality of life in them. By the ages of about 5 years, obese boys have more 
conduct problems, hyperactivity, inattention problems and peer relation problems than normal 
weight children. Interestingly, obese girls of these respective ages present only with more 
peer relation problems in comparison to normal weight girls, indicating obese boys to be at a 
greater risk for the development of emotional and behavioural problems already at an early age 
[72]. The school and social performance of obese children, their academic and extracurricular 
activities and their overall quality of life are often less favourable compared to their normal 
weight peers. This is a multi-faceted problem, related to greater school absenteeism, less nu-
tritious diet and physical activity, more emotional and behavioural problems, less favourable 
neuropsychological functioning and overall psychosocial stress. 

 By contrast, negative body esteem is usually correlated with the severity of obesity. 
Normal weight children tend to show negative attitudes towards their overweight peers. Obese 
youth are usually considered less popular than normal-weight teens, and overweight during 
childhood and adolescence may be associated with low esteem, considerable societal victim-
ization and peer teasing. Moreover, obese children themselves perceive negatively many of 
their own characteristics and attach them to their overweight [73].

3.8. Risk of metabolic syndrome

 The worldwide epidemic of childhood obesity is responsible for the occurrence in paedi-
atric disorders once mainly found in adults, such as the Metabolic Syndrome (MS). The preva-
lence of childhood obesity has been increasing in the last four decades with an estimated sixty 
millions of children being overweight worldwide by 2020 [74]. MS in children is commonly 
defined as the co-occurrence of three or more of the following features: severe obesity (high 
BMI), dyslipidemia (increase of triglycerides and decrease of HDL), hypertension and altera-
tions of glucose metabolism such as impaired glucose tolerance (IGT) and type 2 diabetes [75]. 
This causes a large accumulation of lipids into the liver, which results in hepatic steatosis and 
higher triglycerides production. From a molecular point of view the link between lipid accu-
mulation and insulin resistance seems to be represented mostly by diacylglycerol (DAG) [76]. 
In children aging between 5-8, only 16% can be regarded as metabolically healthy, while about 
36% fulfilled the criteria for metabolic syndrome [77]. The metabolically healthy children are 
characterized by lower waist circumference, less visceral fat content, increased peripheral in-
sulin sensitivity, less pronounced inflammatory status, lower melondialdehyde concentration 
etc.
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4. Interventional Strategies

4.1. Awareness campaigns 

 Both sedentary life style and high energy diet contribute to increased global obesity rates 
for the past three decades [78,79]. Along with obesity, the associated ailments like diabetes 
and heart disease [80] are cause of public health concern in both children and adults. Hence, 
education campaigns and health promotion programs are recommended by the World Health 
Organization as prevention strategies of obesity [81,3]. While implementation of  WHO rec-
ommended prevention strategies of obesity in multicultural countries, variation in cultural, 
religious, demographic and ethnic backgrounds needs to be considered [82-86]. For instance, 
a study showed that, the assimilated Iranian migrants were more active to accept and endorse 
the Australian culture of physical activity. Otherwise, this contributes to the development of 
obesity in migrant populations [87]. At nursery and school level the teacher/trainers need to 
bring greater awareness about the junk foods and emphasize on physical activity. The non-
governmental organisations (NGOs) and other institutes need to play active role in this regard 
as the epidemic of childhood obesity affects the future of their countries. Information about 
new lifestyle and environmental interventions is necessary for implementation.

Figure 4: Interventional strategies
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4.2. Management of childhood obesity

 Management of weight in the child includes strategies to both reduce overweight/obe-
sity and promote sustained change. Most weight loss programs are based on promoting behav-
ioral change in the child and parent. As in the adult, caloric intake must be less than energy 
expended for weight loss to occur. Therefore, the key to weight loss in the children is making 
changes in both diet and exercise. Behavioural interventions included meeting with individual 
case managers, group and individual counselling sessions, self-management training, indi-
vidualized adherence strategies, and clinical support help to manage obesity. Although many 
family physicians are pessimistic about their ability to influence patients to make necessary 
lifestyle changes in order to achieve weight loss, research suggests that patients are more likely 
to attempt weight loss when their primary care physicians recommend it [88]. In another study, 
patients who lost weight credited their physicians with having helped them by explaining the 
health risks of obesity, making physical activity recommendations, and providing referrals to 
weight-loss groups or programs.

 It is also essential to keep in mind that while pharmaceutical agents can help patients 
achieve clinically meaningful weight loss, the medications must generally be continued to 
maintain the reduction [89]. Multivitamins contain fat-soluble vitamins to offset potential loss-
es from fecal fat excretion [90]. Physical exercise and activity are particularly important for 
maintaining weight loss over the long term (and for preserving lean body mass during dieting) 
[89]. 

4.3. Synthetic drugs

 Although some drugs/formulations are available in the market, only a few drugs are 
approved by FDA and European commission, and some of them are withdrawn due to their 
side effects. So it not advisable for children to take such drugs for a long time. In view of the 
difficulties in implementing dietary restriction and physical exercise regularly and in place of 
pharmaceutical approach, nutracetical approach gained moment to treat childhood obesity.

4.4. Nutraceuticals

 Nutraceuticals are products derived from food sources with extra health benefits in ad-
dition to the basic nutritional value found in foods. In this context, an effective nutraceutical 
is that which can increase energy expenditure and/or decrease caloric intake is desirable for 
body weight reduction. Several phytochemicals have been reported for their anti lipidemic and 
anti obesity activities (Figure 4) [45]. Herbal stimulants, such as caffeine, ephedrine, chitosan, 
ma huang-guarana, and green tea are effective in facilitating body weight loss [91]. However, 
their use is controversial due to their ability to cause side-effects. Green tea extract and 5-hy-
droxytryptophan may promote weight loss, while the former increases the energy expenditure, 
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the latter decreases appetite. [91,92].

 Active ingredients of fruits, vegetables, and other edible plants, comprising of fla-
vonoids, saponins, tannins, glucosinolates, phenols, phytates, phyto-estrogens are capable of 
efficiently combating metabolic syndrome. Anti-inflammatory properties contribute to coun-
teract the obesogenic state [93]. Dietary phytochemicals (Figure 4) act on various targets 
associated with obesity aliments [94]. Some probable mechanisms of action of these plant 
derived products are reduction in adipose tissue mass by inhibition of precursor cell prolifera-
tion, enhancing apoptosis of fat cells and hindering the absorption of triglyceride by reducing 
formation of pancreatic lipase and amylase. Some work as appetite suppressants, interfere in 
lipid metabolism, decrease intake of energy and enhance energy expenditure [45,95,96].

 For example asparagus is also effective in weight control. It works by flushing out tox-
ins and other wastes from the body [97]. Tomatoes, the low calorie vegetables are consumed 
raw as well as cooked. Lycopene, the active constituent in tomato is famous for its anti-oxidant 
and anti-carcinogenic properties. Tomatoes are good for health as they also help to lose weight 
[98].

 Oats, a popular breakfast item, is rich in antioxidants and other minerals. Fibre in oats 
brings down the cholesterol level [99]. Blueberries, rich in anthocyanins are responsible for 
breaking down fats and sugars and thus curtail extra fat from our body [100]. The most popular 
beverage in the world next to water is green tea, obtained from the leaves of Camellia sinensis, 
helps in reducing weight. Other fruits and vegetable like papaya, kera, grapes, lemen, curry 
leaves, carrot spices like piper, cumin seeds, cinnamon etc., possesses anti-obesity effects 
[101,45]. 

5. Conclusion

 Recent medical and health reports have shown childhood obesity as an emerging threat 
to the global health in 21st century and termed it “New World Syndrome”.

 The present study focused on various causative factors for raising prevalence of obesity 
world over. One of the major contributing factors for alarming world statistics on childhood 
obesity is increased purchasing power of millions of middle class people in most populous 
countries like China and India which has direct bearing on changed food habits and life styles. 
Other reasons include decreased preference for physical activity in schools and avoiding of 
breast feeding by mothers for various reasons. Since children are vulnerable and cannot be put 
on pharmacological intervention for a long time, nutraceutical approach has been highlighted 
in this study. Several fruits, vegetables and spices like cucumber, tomato, curry leaves, bitter 
guard, moringa, piper, cumins seeds, cinnamom etc., have significant beneficial effects against 
obesity ailments. Finally the parents at home and teachers at school need to educate children 
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and emphasize to avoid junk foods, encourage physical activity and include anti-obesity nu-
traceuticals in regular diet because today’s healthy children are tomorrows wealthy citizens.
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