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INTRODUCTION 

besity in children and adolescents has become an 

increasing clinical and public health concern (Gidding 

et al., 1995). 

Obesity is defined as an excess adipose tissue 

(Daniels et al., 1997).  

Body mass index (BMI); weight (kg)/height2 (m)2 is a 

simple convenient proxy measure of obesity, which is now 

recommended for pediatric use (Prentic, 1998). However, 

for children under age of five, the Z-score classification 

system is used for population wide assessments including 

surveys and nutritional surveillance (Chevassus-Agnès, 

1999). 

Obesity in children is defined as weight-for-height Z-

scores (WHZ) 2SD while overweight in children is defined 

as Z-score value >1SD above WHO/NCHS mean weight-for-

height (WHO, 1995). 

Recent studies have shown that serum 25-hydroxy 

vitamin D (25(OH) D) is low in obese adults (Rajakumar 

et al., 2008). 

O 
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Overweight increases the risk of vitamin D deficiency 

as once vitamin D is synthesized in the skin or ingested, it 

is deposited in body fat stores, making it less bioavailable if 

you have large stores of body fat (Arunabh et al., 2003). 

Vitamin D insufficiency associated with obesity is 

likely to be functionally significant, as compensatory 

hyperparathyroidism has been observed in obese 

(Rajakumar et al., 2005). 

For infants and children, vitamin D deficiency causes 

a bone-deforming disease known as rickets (Henderson, 

2005). However the relationship between obesity and 

vitamin D status has not been well characterized during 

childhood (Rajakumar et al., 2005). 
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AIM OF THE WORK 

he aim of this study was to detect the presence of 

hypovitaminosis D among overweight and obese 

infants by estimating the serum levels of 25 (OH) vitamin 

D.  
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OBESITY 

he definition of obesity is an excess adipose tissue, not 

just increase in weight. The adverse metabolic and 

psychological effects of this adiposity mandate attention to 

the condition. Obesity should be defined by percentage of 

the body consisting fat (Styne, 2004). 

Obesity in children is defined as WHZ ≥2SD while 

overweight in children is defined as Z-score value >1SD 

above WHO/NCHS mean weight-for-height (WHO, 1995). 

Recently, for children below five years of age, the 

data were analyzed using the standards of the World 

Health Organization (WHO, 2006), for the calculation of 

the Z-score for the stature/age (S/A), weight/age (W/A) 

and weight/stature (W/S). According to these rates, the 

nutritional status can be classified as: eutrophism (Z-score 

between -1.27 and +1.27 for W/S and W/A, and > -1.99 for 

S/A), overweight risk (Z-score between +1.28 and +1.99 

for W/S or W/A) and overweight and obesity (Z-score 

+2.00 for W/S and W/A) (Onis et al., 2006). 

For children under age of five, the Z-score 

classification system is used for population wide 

assessments including surveys and nutritional 

T 



 Review of literature 

 

5 

surveillance. The Z-score measures the degree of 

dispersion of a series of observations (W/A, S/A and W/S) 

in relation to the centre (the median) of the series 

(Chevassus-Agnès, 1999). 

Prevalence of overweight among children older than 

12 months are given by residence, level of maternal 

education and gender. Overweight was also more common 

in children of mothers with low education. Overweight was 

somewhat more common among girls but this was 

significant in only in 11 of 50 countries. There was a 

consistent pattern for overweight to be more common in 

urban areas. Obesity doesn't carry the same disease risks 

in children as in adults. Among adults; obesity increases 

the risk for many chronic conditions including diabetes 

mellitus, hypertension, dyslipidemia, coronary heart 

disease and some cancers (Solomon and Manson, 1987). 

On the other hand, obesity is rarely an immediate 

and serious health concern in children rather its 

consequences among children are often psychological such 

as low self esteem and low participation in social and sport 

activities (Dietz, 1998).  

Most important is the concern that childhood obesity 

continues to adulthood. The influence of obesity in 
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childhood on adult status rises as children age. The 

persistence of obesity into adulthood depends on several 

factors, including the age at which the child becomes obese, 

the severity of the disease and the presence of obesity in at 

least one parent. Overweight in a child under three years of 

age does not predict future obesity, unless at least one 

parent is also obese. After age three, however, the 

likelihood that obesity will persist into adulthood increases 

with the advancing age of the child and is higher in 

children with severe obesity in all age groups. After an 

obese child reaches six years of age, the probability that 

obesity will persist exceeds 50 percent (Whitaker et al., 

1997) and 70 to 80 percent of obese adolescents will 

remain so as adults (Malina, 1993).  

Epidemiology of obesity: 

Since the 1960s, several large, nationally 

representative surveys have assessed the prevalence of 

obesity in children. These include the National Health 

Examination Survey Cycles I to III and the National Health 

and Nutrition Examination Surveys I to III. From these 

surveys, the prevalence of childhood obesity is estimated 

to be 25 to 30% (Gortmaker et al., 1987). 

Furthermore, over the years encompassed by these 

surveys, the prevalence of obesity has increased by 54 
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percent in children six to 11 years of age and by 39 percent 

in adolescents 12 to 17 years of age. The prevalence of 

severe obesity jumped 98 percent and 64 percent within 

these groups, respectively. Hispanic, Native American and 

black patients tend to be more affected than other 

populations (Kumanyika, 1993). 

Obesity has become an epidemic problem worldwide, 

and in the Eastern Mediterranean Region the status of 

overweight has reached an alarming level. De Onis and 

Blssner, (2000) reviewed the prevalence of overweight 

among preschool children (0-5 years) in 94 countries .The 

global prevalence of overweight was 3.3%. Eastern 

Mediterranean countries, however, showed the highest 

prevalence of overweight, ranging from 3.1% to 9.0%. The 

prevalence of overweight continues to increase in the region 

during the school age and adolescent stages. The WHO 

reported that BMI begins to increase rapidly after a period of 

reduced adiposity during the preschool years (WHO, 1998). 

Several factors, such as change in dietary habits, 

socioeconomic factors, inactivity and multiparity (among 

women) determine obesity in this region (Musaiger, 

2004). 

Pathophysiology:  
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Strong genetic and environmental bases of obesity 

exist in children and both types of factors interact. A child 

with one obese parent has a 5 fold increase in the 

likelihood of becoming an obese adult and a child of 2 

obese parents has 12 fold increased risk, therefore, these 

factors appear to be mainly genetic rather than 

environmental. Thus, in certain ethnic groups who have a 

genetic tendency toward obesity particularly African 

Americans, Hispanic Americans, environmental factors 

have led to a remarkable increase in the prevalence of 

obesity (Styne, 2004). 

A person also gains weight when energy input 

exceeds energy output. Energy input is food. Several 

studies have shown that, on average, obese children do not 

consume significantly more calories than their thin peers 

(Webber et al., 1995). 

Energy output comprises the basal metabolic rate, 

the thermal effect of food and activity. The thermal effect of 

food is the energy required to absorb and digest meals. Of 

these variables, activity is the one least influenced by 

genetic inheritance and is therefore the one most 

susceptible to change (Dietz et al., 1990). 
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Body weight also is regulated by complex and 

redundant central nervous system mechanisms. Several 

hormones act on brain to regulate appetite. Leptin is a 

peptide hormone produced by adipocytes that attaches to 

a receptor in the ventromedial hypothalamus to decrease 

food intake. Any mutations in genes for leptin or leptin 

receptors in human beings leads to early onset of severe 

obesity and to high leptin levels .Leptin resistance occurs 

in obese persons as their appetite is not suppressed by 

normal values of leptin found in their bodies (Styne, 

2004). 

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 (glycerol 3-phosphate dehydrogenase) and in 

rodents' brown adipose tissue (uncoupling proteins) 

(McMinn et al., 2000). 



 Review of literature 

 

10 

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. This pathophysiology may also apply to humans 

(Masuzaki et al., 2001). 

Ghrelin is another peptide hormone that acts as 

growth hormone secretagogue and is released from fasting 

stomach as signal to hypothalamus to increase feeding. 

Therefore, damage to portions of hypothala-mus may affect 

these pathways to increase appetite (Styne, 2004). 

Critical periods of obesity development: 

The development of adipose tissue in the fetus 

begins in the mid to late third trimester of pregnancy. Early 

in life, the ability of adipose tissue stromal cells to 

differentiate in to triglyceride-filled adipocytes is 

facilitated; however, the view that the number of 

adipocytes is unchangeable after birth is historical and not 

supported by recent observations. Critical periods of 

adipocyte differentiation may include infant feeding, 

puberty, after the administration of steroids and by 

peroxisome proliferator-activated receptor-mediated 
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adipocyte differentiation in adulthood (Ivkovic-Lazar, 

2003). 

With weight reduction, a decrease in adipocyte volume 

but not number occurs (Reynisdottir et al., 1995); however, 

after suction lipectomy, the failure of adipocyte volume to 

change suggests that a new program of adipocyte 

differentiation becomes operational to return fat mass to 

baseline (Yost et al., 1993). 

Adolescence, the transitional period that begins with 

puberty, is marked by dynamic physiological and 

psychological changes in both boys and girls. Changes that 

occur in body composition during adolescence have been 

well characterized and demonstrate sexual divergence. 

Specifically, in boys, fat-free mass tends to increase, and 

body fat as a percentage of body weight decreases. In girls, 

both fat and fat-free mass increase, and fat-free mass as a 

percentage of body weight decreases (Naumova et al., 

2001). 

In addition to alterations in total and percentage of 

body fat during adolescence, patterns of fat distribution 

also change. Mediated in part by hormonal influences, 

patterns of fat distribution during this developmental 

period also demonstrate sexual differences. Pronounced 
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centralization of fat stores with increases in subcutaneous 

fat and visceral fat in the abdominal region occurs in boys; 

this pattern is similar but less dramatic for girls (Mueller, 

1982). 

In addition, fat tends to be deposited peripherally in 

the breasts, hips and buttocks in girls during this period. 

Noteworthy is that the risk of becoming overweight during 

adolescence appears to be higher among girls than it is 

among boys. Other observations suggest that up to 80% of 

overweight adolescents will become obese adults. 

Adolescence has also been emphasized as a critical period 

for the development and expression of obesity-related co 

morbidities in both sexes (Amin and Daniels, 2002).   

Causes of Toddlers obesity: 

1. Babies Born to Overweight or Obese Mothers: A 

study published recently in the American Journal of 

Perinatology finds that children born to overweight and 

obese mothers are more likely to have high birth 

weights and an increased risk of obesity than those 

born to normal-weight mothers, underscoring the need 

for more aggressive weight counseling during 

pregnancy, United Press International reports. To 

assess weight-related maternal and fetal health risks, 
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researchers from Temple University analyzed New 

Jersey Pregnancy Risk Assessment Monitoring System 

data on 7,660 women. Eighteen percent of mothers in 

the sample were obese, 13 percent were overweight 

and 16 percent were underweight. Among women 

considered overweight or obese before conceiving, 

more than half gained excessive weight during 

pregnancy. The analysis also indicates that overweight 

and obese pregnant women are more likely than their 

normal-weight counterparts to have a Caesarean 

section and less likely to breastfeed. In addition, babies 

of overweight or obese mothers had an increased 

chance of high birth weight and childhood obesity 

(Neetu et al., 2007).  

Babies born to overweight or obese women have 

more fat and less muscle than infants born to normal 

weight moms, according to one of the first studies to 

compare newborns' body composition to their mothers' 

pre-pregnancy BMI. Babies born to heavy mothers may 

face a greater risk of diabetes because they have less 

muscle mass. That could be reason why these kids, 

probably many of them, will get diabetes, because muscle 

is your largest consumer of sugar (Harding, 2008). 
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2. Low birth weight babies: lower birth weight for 

gestational age has been associated with later risk for 

more central deposition of fat, which also confers 

increased cardiovascular risk (Barker et al., 1997).  

This association may be mediated through changes in 

the hypothalamic pituitary axis, insulin secretion and 

sensing or vascular responsiveness (Dietz, 2004). 

3. Parental awareness about good nutrition is a major 

factor. Over feeding the baby also leads to obesity. 

Abnormal eating patterns that afflict either parent can 

also affect the child and contribute to his adult obesity. It 

is hard to find that infants as young as 4-6 months are 

being fed too many calories .What is even more 

disturbing is that some 7 months old babies are being fed 

French fries as the number one choice of vegetable. By 

the time some toddlers are 15 months, French fries are 

their preferred vegetable. Shockingly, 1/3 of 19-24 

month old toddlers do not eat a single serving of fruit 

during the day and 1/5 is not eating any vegetables. What 

they do eat i.e., sweets, desserts and salty snacks at least 

once daily if not more; explain the epidemic rise in 

childhood obesity. It would be a good idea to review the 

infants feeding patterns and make sure they are not over 

fed as it is much easier to break bad eating patterns when 
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they are young, than to wait until school age when some 

serious health issues may arise (Stillerman, 2007). 

4. Stress: Even young children can sense and react to 

emotional stress so if food means comfort to them, it 

contributes to future emotional eating problem 

(Stillerman, 2007). 

5. Activity: Some babies are more inactive by nature and 

content to lie on their back instead of exploring the 

environment by crawling and more entertained by 

visual stimuli, thus starting a cycle of weight gain in 

early infancy (Stillerman, 2007). 

6. A lack of sleep during infancy may up kids chances of 

becoming over weight too, says a new study. Dr Taheri 

of the University of Bristol, (2006) research showed 

that shorter sleep duration disturbs normal 

metabolism, which may contribute to obesity as levels 

of leptin, a hormone produced by fat tissue when 

energy stores are low, were more than 15% lower in 

those sleeping five hours compared with those clocking 

up 8. Similarly, ghrelin, a hormone released by the 

stomach to signal hunger was almost 15% higher in 

those with a five hour sleep. Sleep loss also disturbs 

other hormones, including insulin, cortisol (stress 


