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ABSTRACT 

"Overweight" technically refers to an excess of body weight, whereas 

"obesity" refers to an excess of fat. Childhood obesity is a growing 

problem and an increasing public health concern in the developed 

countries. Even more worrying is the increasing prevalence of obesity 

in developing countries. Childhood obesity is a well-recognized 

problem all over the world. Obesity can cause other medical problems 

in childhood, adolescence and adulthood. The current study represents 

an observational, cross-sectional study by using a multistage-stratified 

random sampling technique which included three hundred (girls and boys), from randomly 

chosen pre schools. The study was conducted in Tikrit Teaching Hospital from first of July 

2012 to the end of December 2012. to assess the prevalence of overweight and obesity in pre 

school children between the ages from 1 to 7years to identify some of their possible risk 

factors. Body mass index were measured and compared to standard tables using international 

cut-off points. Blood pressure and random blood sugar were measured for all children. 

Informations on possible risk factors were collected by questionnaire. The total number of 

cases was 300 prescool children. The prevalence of overweight and obesity was 48(16%) and 

20(6.7%), respectively. Significant associations were found between overweight and age, 

residency (urban-rural), family history, social level and certain dietary practices. The study 

concluded that the prevalence of obesity and overweight is relatively high in chlidren 

attending Tikrit hospital, and that there is a significant association between overweight and 

obesity from one side and high blood pressure, high blood sugar on the other hand. Modern 

dietary habits are an important influence in the development of childhood obesity that should 

be watched carefully and controlled. Community awareness of children nutrition depending 

on the mass media in the form of: newspapers, television, satellite. More researches on this 
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field should be done all over our country in order to Make a comparison as well as 

assessment of the magnitude of the nutritional problems & find the suitable solution for it. 

 

1. INTRODUCTION  

1.1. Introduction 

Obesity in children is one of the most widespread medical problems now. Obese children are 

more likely to be obese adults. Increasing prevalence of overweight and obesity is an 

important public health problem contributing to significant excess in morbidity and 

mortality.
[1] 

 

Obesity generally is defined as an excess amount of body fat. That means the Body Mass 

Index (BMI) is above 30 for adults. Modified BMI for age was used to define obesity in 

children, BMI >85 percentiles is considered as overweight, BMI > 95 percentiles is 

considered as obese, where as the normal weight range is between 5 percentiles - >85 

percentiles and under weight is below 5 percentiles.
[2]

 

 

Obesity during childhood is associated with a number of cardiovascular risk factors, 

including hyperinsulinism and insulin resistance, hypercholesterolemia, hypertriglyceridemia, 

reduced levels of high density lipoprotein (HDL), and hypertension.
[3] 

 

Many different factors contribute to the development of obesity mainly the imbalance 

between calorie intake or consumption, and energy expenditure beside the genetic factors. 

Obese parents may have obese children due to shared genes and environment such as 

availability of certain energy rich food and decreased exercise and physical activities.
[4]

 

 

The tendency towards obesity is fostered by lack of physical activity combined with high-

calorie, low-cost foods. Low activity levels and excessive television watching were strongly 

related to overweight status. Possible causes of obesity include diet composition, physical 

activity level, feeding behaviour, endocrine and genetic factors, psychological traits, and 

exposure to broader environmental factors.
[5]

 

 

Factors contributing to the problem include eating food away from home, consuming large or 

excessive quantities of soft drinks and snack foods, and large portion sizes.
[6]

 

 

Increases in energy intake are observed in genetic syndromes, such as Prader- Willi 

syndrome, Cushing syndrome, drug-induced obesity, and certain mutations in genes that 
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control appetite. Reductions in energy expenditure characterize hormonal deficiency states, 

including hypothyroidism and growth hormone deficiency.
[7] 

 

1.2. Aim  

This study aim to assess the health of children and detection some of the risk factors and 

problemes of obesity for better child welfare.  

 

1.3. Objectives 

The objectives of this study are to: 

1. Determine sociodemographic criteria of this group. 

2. Recognize the prevalence of obesity among pre- school ages.  

3. Assess the nutritional status of pre- school children (by using parameters). 

4. Identify some of the risk factors of obesity and main complications in our samples. 

 

2.1 Definitions 

"Overweight" technically refers to an excess of body weight, whereas "obesity" refers to an 

excess of fat. However, the methods used to directly measure body fat are not available in 

daily practice. For this reason, obesity is often assessed by means of indirect estimates of 

body fat.
[6] 

 

The body mass index (BMI) is the accepted standard measure of overweight and obesity for 

children and adults.
[7] 

Body mass index provides guideline for weight in relation to height and 

is equal to the body weight divided by the height squared. Other measures of childhood 

obesity, including weight-for-height which is particularly useful for the child younger than 

three years) and measures of regional fat distribution (eg, waist circumference and waist-to-

hip ratio) skin fold thickness.
[6] 

 

The term "obesity" refers to children with body mass index (BMI) >95 percentile for age and 

sex and the term "overweight" refers to children with body mass index (BMI) between the 

85th and 95th percentile for age and sex. 

 

The National Center for Health Care Statistics Center for disease control published BMI 

reference standarad for children between the ages of 2 and 20 years. As children approach 

adulthood, the 85th and 95th percentile BMI for age and sex are approximately 25 and 30, the 

thresholds for over weight and obesity in adults, respectively.
[8]
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2.2 Pathogenesis  

2.2.1 Control feeding  

Energy intake and expenditure is under the control of complex interaction between peripheral 

signaling and effector systems and neuro-endocrine systems. The hormone leptin is an 

important component of this complex system. 

 

Plasma leptin correlates with fat mass and is higher in females than in males. As have been 

demonstrated in animals, human leptin is made almost exclusively in adipose tissue and acts 

centrally in the hypothalamus by modifying two effectors systems. Low plasma 

concentrations of leptin and insulin (e.g during fasting and weight loss) increase food intake 

and decrease energy expenditure by stimulating neuropeptide Y (NPY) synthesis and perhaps 

by inhibiting sympathetic activity and other catabolic pathways.
[10]

  

 

High leptin and insulin concentrations (e.g during feeding and weight gain) decrease food 

intake and increase energy expenditure through release of melanocortin and corticotrophin 

releasing hormone (CRH), and other neuropeptides that inhibit feeding. Among the the more 

important peptides that stimulate feeding are orexins A and B, which are secreted by the 

hypothalamus, and ghrelin, which is secreted by the stomach.
[10]

 

  

2.2.2 The Hypothalamic ïPituitary ïAdrenal (HPA) Axis 

It has been demomstrated in multiple animal models that adrenalectomy obliterates or 

attenuates the obesity syndromes expressed in genetically obese rat and mice, in diet ï

induced obesity, and in hypothalamic obesity. Treatment with only trace quantities of 

glucocorticoids causes rapid return of the obesity, indicating heightened sensitivity to the 

steroid. In human and animals with hypercortisolemia, obesity is prominent.
[10]

  

 

2.2.3 Polygenic models  

The polygenic mouse models of obesity have allowed identification of multiple genetic loci 

within individual strains that modify obesity, plasma cholesterol levels, specific deposition of 

body fat depots and propensity toward development of obesity on high fat diet. These 

polygenic models more closely resemble the human obesity phenotypes than single gene 

models; however, the single gene defects producing recessive traits, dominant traits, promoter 

alterations, and those subject to parental imprinting must also be considered candidates for 

genetic effects in human obesity.
[10]
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2.3 Diagnosis  

The BMI is the most effective tool for the assessment of overweight and obesity in children. 

It correlates with adiposity
[11] 

complications of childhood overweight. 

  

The Center for Disease Control (CDC) uses the terms "at risk of overweight" and 

"overweight" for children with BMI between the 85th and 95th percentile and >95th 

percentile for age and sex, respectively. The CDC describes children whose weight is 

between the 85th and 95th percentile for age and sex as "at risk of overweight". 

 

2.3.1 Overweight 

The CDC uses the term "overweight" to describe children whose weight is >95 percentile for 

age and sex, whereas other experts use this term to describe children whose weight is 

between the 85th and 95th percentile for age and sex. Obese ð Some experts, including the 

Institute of Medicine of the European perspective use the term "obese" to describe children 

whose weight is >95 percentile for age and sex.
[12]

 The CDC does not use the term "obesity" 

in describing childhood weight categories because they feel that the term obesity is 

interpreted by children to be pejorative.
[13]

 

 

2.4 Epidemiology 

The prevalence of overweight among children in the United States doubled for preschool-

aged children (2 to 5 years) from 5 percent in 1976 to 1980 to 10.3 percent in 1999 to 2002. 

In 2002, approximately 23 percent of children between 2 and 5 years were overweight or 

obese.
[14]

 

 

Childhood obesity is more common among Native Americans, non-Hispanic blacks, and 

Mexican Americans than in whites.
[15]

 Having an obese parent increases the risk of obesity by 

two-to three fold. In addition, the amount of time spent in watching television is directly 

related to the prevalence of obesity in children and adolescents.
[16]

 The effects may persist 

into adulthood. In two longitudinal cohort studies, television viewing at 5 years was 

independently associated with increased BMI at age 26 to 30 years.
[17]

 There are several 

proposed mechanisms for this association.
[18]

: Displacement of physical activity, depression 

of metabolic rate, adverse effects on diet quality.  

 

The increased prevalence of childhood obesity has resulted in an increased prevalence of the 

co morbidities associated with obesity.
[19]

 As an example, the prevalence of conditions such 
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as sleep apnea and gall bladder disease in children and adolescents tripled between 1979 to 

1981 and 1997 to 1999.
[20]

 

 

In longitudinal studies, approximately 25 percent of obese preschool children remain obese as 

adults
[21]

, compared to approximately 50 percent of obese 6-year olds, and 80 percent of 

obese 10- to 14-year olds who had one obese parent.
[22]

 These statistics must be interpreted 

with caution since the dietary habits and activity levels of today's children may differ from 

those of the children in the studies, thereby altering the risk of obesity in adulthood.
[23]

 As a 

general rule, a sedentary obese child who does not alter his or her caloric intake and lifestyle 

is unlikely to be of normal weight as an adult.  

 

Girls are more prone than boys to develop persistent obesity during adolescence.
[24]

 This is 

related to changes in body composition that occur at puberty, when body fat decreases in 

boys and increases in girls.
[25]

 Approximately 80 percent of obese adolescent girls remain 

obese, whereas approximately 30 percent of obese adolescent males do so.
[26] 

 

2.5 Etiology 

Almost all obesity in children is environmental in nature, caused by either a sedentary 

lifestyle or a caloric intake that is greater than needs. Endocrine and genetic diseases are rare 

causes of obesity in childhood, accounting for less than 1 percent of childhood obesity in 

tertiary care centers.
[27]

  

 

2.5.1 Endocrine disease ð Endocrine causes of obesity in children and adolescents include 

hypothyroidism, cortisol excess (eg, the use of corticosteroid medication, Cushing 

syndrome), growth hormone deficiency, and acquired hypothalamic lesions (eg, infection, 

vascular malformation, neoplasm, trauma).
[27]
  

 

2.5.2 Genetic disease ð In addition to being overweight, children with genetic syndromes 

associated with obesity typically have characteristic physical examination findings. These 

include dysmorphic features, developmental delay or mental retardation, retinal changes, or 

deafness. Most children with these problems have short stature and/or hypogonadism.
[28]
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Table 1-1: Causes of Obesity.
[29] 

Functional 

Simple obesity  
Excessive dietary intake 

Lack of exercise/mobility (Spina bifida, muscular dystrophy)  

Organic 

Hypothalamic disturbance  

Hyperphagic syndromes 

 

Corticosteroid excess  

 

Hypothyroidism 

Chromosomal  

 

Cerebral disease  

Pituitary tumors 

Prader-Willi syndrome 

 Laurence-Moon-Biedl syndrome 

Cushingôs (iatrogenic, pituitary, 

and adrenal) 

Thyroid failure 

Down syndrome 

Klinefelter's syndrome 

Tumors, infection, hydrocephalus 

 

2.5.3 Diet 

Over the last decades, food has become more affordable to larger numbers of people as the 

price of food has decreased substantially relative to income and the concept of 'food' has 

changed from a mean of nourishment to a marker of lifestyle and a source of pleasure. 

Clearly, increases in physical activity are not likely to offset an energy rich, poor nutritive 

diet. It takes between 1ï2 hours of extremely vigorous activity to counteract a single large-

sized (i.e., Ó785 kcal) children's meal at a fast food restaurant. Frequent consumption of such 

a diet can hardly be counteracted by the average child or adult.
[30]

  

  

2.5.3.1 Calories intake 

Although overweight and obesity are mostly assumed to be the result of increase in caloric 

intake, there is no enough supporting evidence for such phenomenon. Food frequency 

methods measure usual diet, but estimate caloric intake poorly. Other methods such as 24-

hour recall or food diaries evaluate caloric intakes more accurately, however, estimate short-

term but not long-term intake.
[31]

 

 

Dietary assessment using
 
24-hour recalls is prone to incomplete data owing to memory

 
lapses 

and may not be typical of usual intake. However, in large
 
population studies, such as those 

conducted for nutrition monitoring
 
purposes, more complicated dietary assessment methods 

are not
 
feasible, and 2 days of data provide reasonable estimates at

 
the group level. 

Additionally, bias might have been introduced
 
owing to increased public awareness of the 

importance of limiting
 
fat and saturated fat, especially in the later surveys; items

 
high in fat 

and saturated fat might therefore have been underreported.
[32]
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2.5.3.2 Fat intake 

While for many years it has been claimed that the increase in pediatric obesity has happened 

because of an increase in high fat intake, contradictory results have been obtained by cross-

sectional and longitudinal studies.
[33]

  

  

Although fat eaten in excess leads to obesity, there is no strong enough evidence that fat 

intake is the chief reason for the ascending trend of childhood obesity.
[34]

  

  

2.5.3.3 Other dietary factors  

There is a growing body of evidence suggesting that increasing dairy intake by about two 

servings per day could reduce the risk of overweight by up to 70%.
[35]

 In addition, calcium 

intake was associated with 21% reduced risk of development of insulin resistance among 

overweight young adults and may reduce diabetes risk. Higher calcium intake and more dairy 

servings per day were associated with reduced adiposity in children studied longitudinally.
[36]

  

 

There are few data reporting the relation between calcium or dairy intake and obesity among 

children. Soft drinks intake has been associated with the epidemic of obesity
 
and type 2 

diabetes among children.
[37]

  

 

While it is possible that drinking soda instead of milk would result in higher intake of total 

energy, it cannot be concluded definitively that sugar containing soft drinks promote weight 

gain because they displace dairy products.
[38]

 

 

2.5.4 Physical Activity 

It has been hypothesized that a steady decline in physical activity among all age groups has 

heavily contributed to rising rates of obesity all around the world. Physical activity has been 

found to strongly influence weight gain in a study of monozygotic twins.
[39]

  

 

2.5.5 Maternal Smoking 

Several investigators have reported an increased risk of obesity in childhood or adulthood 

after intrauterine exposure to maternal cigarette smoking.
[40,41] 

 

2.5.6 Birth Weight 

The attained birth weight is a result of the interactive effects of length of gestation, rate of 

fetal growth, adequacy of the intrauterine environment, uteroplacental function, and genetic 

potential.
[42]

 There has been a positive relationship between birth weight and later weight 
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outcomes in most studies,
[43]

 probably through consequences of maternal insulin resistance 

and glucose intolerance, are also at higher risk of future obesity.
[44]

  

 

2.5.7 Early Life Feeding 

After birth, influences within the early-life period are also linked to later overweight. In 

particular, the method of infant feeding, breast- or bottle-feeding, has been studied with 

variable results.
[45]

 Some studies have found a dose-response effect, with an increased 

protective effect associated with increased duration of breast feeding.
[46]

 One of the 

mechanisms responsible for a protective effect of breastfeeding is that breastfeeding may 

permit the infant to establish self-regulation in feeding that is not available to the bottle-fed 

infant.
[46]

  

 

Although breastfeeding is associated with higher blood cholesterol level at 1 year of age, it 

may also result in lower blood cholesterol levels in adults. Rapid weight gain during the first 

4-6 months of life is associated with future risk of overweight.
[47]

  

 

Studies suggest that partially breastfed and formula-fed infants consume 20% more total 

calories per day than do exclusively breastfed infants.
[46]

  

 

Physicians should identify infants who are gaining weight rapidly and/or whose weight-to-

length percentile exceeds the 95th percentile to help correct overfeeding if present.
[48]

 

 

2.6 Evaluation 

The evaluation of the overweight or obese child should identify treatable causes and 

comorbidities. The evaluation should include a complete history and physical examination. 

Laboratory and radiologic studies also may be obtained as indicated by the history and 

examination.
[49]

 

 

2.6.1 History  

The history should include the age of onset of overweight and information about the child's 

eating and exercise habits. The age of onset is helpful in distinguishing overfeeding from 

genetic causes of overweight since syndromic overweight often has onset before two years of 

age. Information from the dietary and activity history may identify potential areas for 

intervention.
[50]
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2.6.1.1 The dietary history 

Should include: Identification of the caretakers who feed the child Identification of foods 

high in calories and low in nutritional value that can be reduced, eliminated, or replaced (eg, 

juice, soda) Assessment of eating patterns (eg, timing, content, and location of meals and 

snacks); a child or adolescent who feels unable to control consumption of large amounts of 

food may have an eating disorder.
[51]

  

 

2.6.1.2 Review of systems  

The review of systems should probe for evidence co morbidities or underlying etiologies.
[53] 

 

2.6.1.3 Family history  

The risk of co morbidities of obesity is strongly influenced by the family history of such 

morbidities, whether or not the affected family member is overweight. Thus, the family 

history should include information about obesity in first-degree relatives (parents and 

siblings). should it include information about common co morbidities of obesity, such as 

cardiovascular disease, hypertension, diabetes, liver or gall bladder disease, and respiratory 

insufficiency in first- and second-degree relatives grandparents, uncles, aunts, half-siblings, 

nephews and nieces.
[54]

 

 

2.6.1.4 Psychosocial history   

The psychosocial history should include information related to: Depression (eg, sleep 

disturbance, hopelessness, sadness, appetite changes). Information about school and social 

issues (eg, does the child have friends? Is he or she a target for teasing). Tobacco use, since 

cigarette smoking increases the long-term cardiovascular risk.
[55]
  

 

2.7 Examination  

As with the history, the examination of the overweight child or adolescent should evaluate 

the presence of co morbidities and underlying etiologies.  

 

2.7.1 General appearance  

Important aspects of assessment of general appearance include assessment for dysmorphic 

features, which may suggest a genetic syndrome, assessment of affect, and assessment of The 

distribution of the excess fat may help to distinguish. The excess fat in obesity from 

overeating or overfeeding usually is distributed in the trunk and periphery. In contrast, the 

"buffalo type" distribution of body fat (concentrated in the interscapular area, face, neck, and 
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trunk) is suggestive of endocrine causes of obesity, such as Cushing syndrome and 

hypothyroidism."
[56]

" 

 

2.7.2 Blood pressure  

A careful blood pressure should be obtained with a proper sized cuff. Hypertension increases 

the long-term cardiovascular risk in overweight or obese children. In addition, hypertension 

may be a sign of Cushing syndrome.
[57]

  

 

2.7.3 Stature
[58]

 

Stature is useful in distinguishing endogenous overweight from that secondary to genetic or 

endocrine causes. Most genetic and endocrinologic causes of obesity are associated with 

short stature. In contrast, endogenous obesity drives linear height, so obese children are 

usually tall for their age. Growth velocity may be slowed in children with endocrine causes of 

obesity. Children with Prader-Willi syndrome are often short for their genetic potential and/or 

fail to have a pubertal growth spurt.  

 

 2.7.4 Development
[58]

  

Most of the syndromic causes of overweight in children are associated with cognitive or 

developmental delay. Prader-Willi syndrome is also associated with marked hypotonia during 

infancy and delayed development of gross motor skills.  

 

2.7.3 Laboratory studies 

The laboratory evaluation for overweight and obesity in children is not standardized. Some 

experts suggest that a basic panel of tests (ie, fasting glucose, insulin, and lipid panel) be 

performed in children with BMI >85th or >95th percentile to evaluate the presence of 

common co morbidities.
[59]

 Laboratory tests in children with BMI >95th percentile for age 

and sex should include a randame glucose. 

 

2.8 Clinical Features 

In children, obesity is most often associated with tall stature, slightly advanced bone age, and 

somewhat early puberty. It is vital to identify causes of secondary obesity early. Many obese 

youth also have acanthosis nigricans; a hypertrophic hyperpigmention of the skin most 

commonly seen on the posterior neck and in skin creases. The condition is associated with 

insulin resistance and higher risk of developing type 2 diabetes.
[60]
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2.9 Complications of Obesity
[61,62] 

1-Psychosocial:- Peer discrimination, teasing, reduced college acceptance, isolation, reduce 

job promotion
*
.  

2-Growth:- Advanced bone age, increased height, early menarchae. 

3-Central nervous system:- Pseudotumour cerebri. 

4-Respiratory:- Sleep apnea, pickwickian syndrome, asthma. 

5-Cardiovascular:- Hypertension, cardiac hypertrophy, ischemic heart disease
*
,sudden death

*
. 

6-Orthopedic:- Slipped capital femoral epiphysis, Blounts disease. 

7-Metabolic:- Insulin resistance, type 2 diabetes mellitus, hypertriglyceridemia, gout*, 

hepatic steatosis, hypercholesterolemia, polycystic ovary disease, cholelithiasis. 

* Complications unusual until adulthood. 

 

2.10 Indications for Referral
[63] 

Children who have co morbidities of obesity that require rapid weight loss warrant referral to 

pediatric obesity centers for appropriate dietary, pharmacologic, and/or surgical therapy. 

These co morbidities include: Pseudo tumor cerebri (should also be referred to a pediatric 

neurologist) Sleep apnea (should also be referred to a pediatric pulmonologist) Obesity 

hypoventilation syndrome (should also be referred to a pediatric pulmonologist). Slipped 

capital femoral epiphysis or Blount disease (should also be referred to a pediatric 

orthopedist).  

 

Other children who may merit referral to a pediatric obesity center include overweight 

children younger than two years, and children with massive overweight or super obesity even 

if they have no co morbidities. The definition of "massive overweight" or "super obesity" 

requires provider judgment since a standard definition for children does not exist; one 

possible definition for super obesity is BMI >40. Massively overweight children may benefit 

from referral to a pediatric obesity specialist for more aggressive therapy than can usually be 

provided by the primary care provider. 

  

Children with the following endocrine or gastrointestinal co morbidities should be referred to 

a pediatric gastroenterologist or endocrinologist, respectively: Cholelithiasis Nonalcoholic 

fatty liver disease, Type 2 diabetes.  

 

Finally, certain overweight or obese children require referral to mental health specialists. 

These include: Overweight children who are depressed should be referred for psychologic 
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evaluation and treatment since weight loss therapy may be ineffective without concurrent 

psychologic care Overweight children with findings suggestive of an eating disorder (eg, 

inability to control consumption of large amounts of food, self-induced vomiting or laxative 

use to avoid weight gain, dorsal finger lesions) should be evaluated by a therapist with 

experience in eating disorders; such children require psychologic treatment and should not 

participate in weight control programs without the concurrence of a therapist. 

 

2.11 Treatment of Obesity
[64]

  

2.11.1 Goals of Therapy 

2.11.1.1 Behavior Goals 

The US Committee of pediatric obesity experts recommends strongly that the primary goal of 

a program to manage uncomplicated obesity is healthy eating and activity,
 
not achievement of 

ideal body weight. To this end, the program
 
should emphasize the skills necessary to change 

behavior and to
 
maintain those changes. Skills that families should learn include:  

1. Development of awareness of current eating habits, activity, and parenting behavior.  

2. Identification of problem behaviors. Clinicians can help identify specific high-calorie 

foods or eating patterns and obstacles
 
to activity.  

3. Modification of current behavior. Specifically, families should learn to make a few small, 

permanent changes at a time and
 
make additional changes only after the previous changes 

are firmly
 
in place.  

4. Continued awareness of behavior and recognition of problems that arise as the child 

becomes more independent, as family schedules
 
change, or as other changes occur that 

alter the initial treatment
 
plan. 

 

2.11.1.2 Medical Goals
 

For children with a secondary complications of obesity, improvement or resolution of the 

complication is an important medical
 
goal. 

 

2.11.1.3 Weight Goals
[65] 

The first step in weight control for all overweight children Ó2 years of age is maintenance
 
of 

baseline weight. A child can achieve this goal through modest changes in diet
 
and activity. 

The dietary goals for patients and their families are well-balanced, healthy meals and a 

healthy approach to eating. These
 
changes should be considered permanent rather than a 

temporary
 
eating plan for rapid weight loss. The most helpful guide to healthy eating is the 

Food Guide Pyramid
 
(Figure A ). 

http://pediatrics.aappublications.org/cgi/content/full/102/3/e29#F3
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The Food Guide Pyramid for young children was designed to promote healthy nutrition in 

children over two years of age. It is meant to be a general guide to daily food choices. The 

main emphasis of the food pyramid is on the five major food groups, all of which are required 

for good health. It also emphasizes that foods that include a lot of fats, oils and sweets should 

be used very sparingly. Counting calories is tedious, difficult, and inaccurate. Other strategies 

are easier and therefore more likely
 
to succeed. Reduction or elimination of specific foods 

may reduce
 
calories without making patients feel hungry or deprived. For

 
example, the 

clinician and family can eliminate from the diet
 
one or two high-calorie foods, such as chips, 

ice cream, or fried
 
foods, or they can replace all but one glass of juice a day with

 
water. A 

clinical dietitian can work with families both to identify
 
high-calorie eating habits and to 

guide the families as they make
 
changes. Families may be encouraged by the recognition that 

modest
 
caloric deficits can lead to significant weight loss over time.

 
A 100-kcal deficit per 

day could lead to a 10-lb weight loss over
 
1 year. 

 

 

Figure A- Food Guide Pyramid.
[65]

 

 

2.11.1.4 Increase Activity level
[66] 

Children and adults should be more active, not only for weight control, but also for general 

health and well-being.  

 

2.11.1.5 Drug Therapy
[71] 

Medical treatment of obesity are not very promising. Therapy must be long term and 

ongoing, as is the case with treatment of hypertension and diabetes. 
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2.11.1.6 Prevention
[72] 

Obesity is challenging to treat and can cause significant medical and psychosocial issues for 

young children and adolescents. Families need to be counseled on age appropriate and health 

eating patterns beginning in infancy with the promotion of breastfeeding. For infants, 

transition to complementary and table foods and the importance of regularly scheduled meals 

and snacks versus grazing behavior should be emphasized. Age appropriate portion sizes for 

meals and snacks should be encouraged. Children should never be forced to eat when they are 

not willing, and overemphasis of food as a reward should be avoided. The U.S. Department 

of Agriculture Food Guide Pyramid provides a good framework for a healthy diet, with an 

emphasis on whole grains, fruits, and vegetables and with age ï appropriate portion sizes. 

After age 2 years, most children should change from whole or 2% milk to skim milk because 

other food sources provide adequate nutrients for growth and development.
[71]

  

 

The importance of physical activity should be emphasized. For some children, organized 

sports and school-based activities provide opportunities for vigorous activity and fun, where 

as for others focus on activity of daily living, such as increased walking, using stairs and 

more active play may be better received. Time spent in sedentary behavior, such as TV 

viewing and video/computer games, should be limited.
[72]

 

 

Clinicians may need to help families identify alternative to sedentary activities, especially for 

families with deterrents to activity, such as unsafe neighborhoods or lack of supervision after 

school.
[72]

  

 

3.1: Patients and Methods  

3.1.1: Administration and Ethical considerations  

Official permission to carry out this study was obtained from family before the study.  

 

3.1.2: Socio-Demographic Characteristic  

The study has been conducted in pre - schools children attending Tikrit Teaching Hospital 

from different residency (urban and rural areas).  

 

3.1.3: Design of Study 

The current work represented an observational cross-sectional study which was conducted 

during the period extending from the first of july 2012 to the end of december 2012, with 

regular working hours.  
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3.1.4: Development of questionnaire 

The questionnaire was developed to collect all data relevant to socio-demographic factors. 

(Appendix I).  

  

3.1.5: Data Collection 

The study includes two components: interviewer administration of questionnaire and 

anthropometric measurements(Ht, Wt, Blood pr). Prior to the interview, the purpose of data 

collection was explained and consent was obtained. The children were interviewed and 

examined at consulting room of Tikrit Teaching Hospital. The sample done by selecting a 

child out every for children. 

 

3.1.7: Inclusion and Exclusion Criteria  

1 Inclusion criteria   

Preschool's children with the age of lees than 7 years old had been included in the sample.  

 

2. Exclusion Criteria 

Child diagnosed to have a medical condition that may cause overweight or obesity like 

nephrotic syndrome or those who are taking drugs like steroids had been excluded from the 

study.  

 

3.1.7: Examination  

1. Weight  

All  children were weighed wearing minimal clothing without shoes to the nearest of 100g 

using UNICEF Seca personal scales that are checked regularly and routinely before recording 

the weight of each children and the pointer was adjusted to zero.
[6] 

 

2. Height 

Height was measured with the children standing at ground level without footwear to the 

nearest of 0.1 cm against the wall as a vertical tape fixed perpendicular to the ground on the 

wall was used as scale. This tape was of non-stretchable fibreglass. It was fixed with 

transparent tape and care was taken to see that there were no folds or tilting to any side. 

Contact point includes head, shoulder, buttocks, knee and feet. During the examination also 

the scale was repeatedly checked for loosing of adhesive tapes or tilting of the scale.
[6]

  

 

 

 



www.wjpps.com                          Vol 7, Issue 10, 2018. 

 

 

1235 

Omer.                                            World Journal of Pharmacy and Pharmaceutical Sciences 

 

4. Blood Pressure 

Blood pressure was measured using standardized sphygnomanometer when the children was 

sitting comfortable after explaining that the procedure is not harmful to them and the device 

at the level of heart. 

 

Blood pressure was checked 2 times for each children and readings were recorded and 

classified into normal, prehypertensive and hypertensive according to standard tables. 

(Appendix VI). 

 

5. Random Blood Sugar 

Blood sugar was measured using ACCU-CHEK
®
 Active meter system after assuring the 

children that the procedure is not harmful and brief. 

 

Readings were classified into two groups, below 200 mg/dl and above 200 mg/dl.
[62]

  

 

3.1.8: Data Interpretation 

BMI was calculated as weight (kg) divided by height squared (m).
[63,64]

 The classification of 

nutritional status depending on BMI cut-off points into four groups: underweight, normal, 

overweight and obesity following the recommendation cut-off point of WHO.
[64]

 This cut-off 

points are:, BMI ᾽ 18.5 for underweight, BMI 18.5 to 24.9 for normal weight, BMI 25 to 

29.9 for overweight and BMI Ó 30 for obesity.  

 

3.2: Statistical Analysis 

Data entry and analysis were done using the SPSS program, version 11. Comparison of 

proportions was performed using chi square, P-value of less than 0.05 was considered as 

statistically significant, P-value <0.01 as highly significant and <0.001 as extremely 

significant.  

 

RESULTS 

4.1. Demographic characteristics of the study 

The total sample studied in this research was (300) of the preschool child. The age group was 

taken from 7 years and belw. The child was recorded in the data collection of the sample in 

which (146) of the children has been living in urban areas representing 48.7% of the total 

sample, (154) children have been living in rural areas representing 51.3% of the total sample 

in the research. The sex of child was also recorded, male students were 163(54.3%), and 

female students were 137 (45.7%). 
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Table 4.1: Distribution of the sample siz according to Residenc and gender.  

Sample No. of children % 

Residence 

Urban 

Rural 

Tota 

SEX 

Male 

Female 

Total 

 

146 

154 

300 

 

163 

137 

300 

 

48.7% 

51.3% 

100% 

 

54.3% 

45.7% 

100% 

 

4.2. Relationship between B.M.I and Residency 

The prevalence of nutritional status was distributed differently according to the residence. 

 

Table (4.2) shows that urban areas have more cases of overweight 42(28.7%) and obesity 

14(9.5%) than rural areas in which overweight students were 7(4.5%) and obese child were 

5(3.2) respectively. 

 

Table (4.2): Relationship between the BMI and Residency. 

B.M.I  

 Residency 

Urban Rural  Total 

No. % No. % No. % 

Underweight 6 2 18 6 24 8 

normal weight 84 28 124 41.3 208 69.3 

overweight 42 14 7 2.4 49 16.3 

obese 14 4.6 5 1.7 19 6.4 

Total 146 48.6% 154 51.4% 300 100% 

  

4.3. Relationship between B.M.I and Age: Concerning the age of children and its relations 

to B.M.I the study found that obesity and overweight weight tend to be more prevalent with 

increasing age as shown in table (4.3). 

 

Table (4.3): Relationship between BMI and Age Groups. 

BMI  

 Age(years) 

1-<2 <3->4 <5>6 Ó7 Total 

No. % No. % No. % No. % No. % 

Underweight 4 1.3 2 0.6 16 5.3 5 1.7 27 9 

normal weight 54 18 68 22.7 38 12.7 45 15 205 68.3 

overweight 14 4.7 3 1 15 5 16 5.3 48 16 

obese 3 1 3 1 5 1.7 9 3 20 6.7 

Total 75 25% 76 25.3% 74 24.7% 75 25% 300 100% 
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4.4. Relationship between B.M.I and Sex 

Regarding sex of children overweight and obesity were found to be more prevalent among 

female child. For overweight there were 39cases (28.4%) and10 cases (6.1%) for females and 

males respectively. Mean while obesity accounts for 11 cases (6.8%) and 11 cases (8%) for 

females and males respectively as shown in table (4.4)  

 

Table (4.4): Relationship between BMI and Sex. 

BMI  

 sex 

male female Total 

No. % No. % No. % 

Underweight 9 3 12 4 21 7 

normal weight 133 44.3 75 25 208 69.3 

overweight 10 3.3 39 13  49 16.3 

obese 11 3.7 11 3.7  22 7.4 

Total 163 54.3% 137 45.7% 300 100% 

  

4.5. Relationship Between B.M.I and Social Class 

Regarding social class and it's to relation nutritional status; the following table shows that 

obesity and overweight are more common in high social level 13 cases (17.3%) and 21cases 

(28%) respectively. 

 

Table (4.5): Distribution of the Cases According to the BMI and social class. 

BMI  

 Social class 

High Middle  Low Total 

No. % No. % No. % No. % 

Underweight 2 0.6 17 5.7 7 2.3 26 8.7 

normal weight 39 13 87 29 81 27 207 69. 

overweight 21 7 8 2.6 11 3.7  40 13.3 

obese 13 4.4 9 3 5 1.7  27 9 

Total 75 25% 121 40.3% 104 34.7% 300 100% 

  

4.6. Relationship between B.M.I and Family History 

Regarding the nutritional and it's relation to obesity and overweight the following table shows 

that overweight counts for 34cases (44.7%) of those with positive family history and obesity 

counts(23.7%) 18cases of them. While those with a negative family history count for (5.8%) 

13cases 2cases (0.8%) for overweight and obesity respectively3 as showed in table (4.6). 
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Table (4.6): Relationship between BMI and Family History. 

BMI  

 Family history 

+vet -ve Total 

No. % No. % No. % 

Underweight 0 0 24 8 24 8 

normal weight 24 8 185 61.7 209 69.6 

overweight 34 11.3 13 4.4 47 15.7 

obese 18 6. 2 0.6 20 6.7 

Total 76 25.3% 224 74.7% 300 100% 

 

4.7. Relationship between B.M.I and Type of Diet 

Table (4.7) show that children who eat meals and snacks are liable to be obese or overweight, 

it show that the number of overweight child who eat meals and snacks is 51 cases (60%) and 

obese child is 15cases(17.7%) which is more than those who only eat 3 meals per day. 

 

Table (4.7): Relationship between BMI and diet. 

BMI  

 Diet 

Just meals Meals & snacks Total 

No. % No. % No. % 

Underweight 23 7.7 1 0.3 24 8 

normal weight 170 56.7 18 6 188 62.7 

overweight 16 5.3  51 17  67 22.3 

obese 6 2  15 5  21 7 

Total 215 71.7% 85 28.3% 300 100% 

  

4.8. Relationship between B.M.I and Blood Pressure  

This table shows that prehypertensive and hypertensive children are as follow 6 cases (50%) 

and 6 cases (33.3%) for overweight and  cases 11 and (25%) cases 3 (61.1%) fore obese 

children respectively which was higher than those who are normal or underweight. 

 

Table (4.8): Relationship between BMI and Blood Pressure. 

BMI  

 Hypertension 

Normal Prehypertension Hypertension Total 

No. % No. % No. % No. % 

Underweight 25 8.3 0 0 0 0 25 8.3 

normal weight 203 67.7 3 1 1 0.3 207 69. 

overweight 37 12.3 6 2 6 2 49 16.3 

obese 5 1.7 3 1 11 3.7 19 6.4 

Total 270 90% 12 4% 18 6% 300 100% 
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4.9. Relationship between B.M.I and Random Blood Sugar Measurement 

This table shows increased number of children having high random blood sugar measurement 

among those who are considered to be obese or overweight 3 cases (42.8%) and 3 cases 

(42.8%) respectively. 

 

Table (4.9): Distribution of the Cases According to the BMI and DM. 

BMI  

 DM 

<200 >200 Total 

No. % No. % No. % 

Underweight 27 9 0 0 27 9 

normal weight 202 67.3 1 0.3 203 67.6 

overweight 47 15.7 3 1 50 16.7 

obese 17 5.7 3 1 20 6.7 

Total 293 97.7% 7 2.3% 300 100% 

 

DISCUSSION 

The use of BMI for assessing nutritional status is now being applied worldwide. Body mass 

index cut off points was linked to adult cut off points to measure the nutritional problems.  

 

The present study was the first carried out in Tikrit University College of Medicine & Tikrit 

city to assess the prevalence of obesity among preschool children. Therefore, the methods & 

results developed would be useful as basic information in further studies among this age 

group. The present study had several strengths including a sociodemographic sample (urban 

& rural), simple anthropometric measurements in addition, the results has been adjusted for 

age. 

 

5.1. Distribution of different Nutritional Status in The Study 

By comparison, the prevalence of overweight and obesity in the current study were higher 

than that reported from K.S.A, where over weight and obesity for age group 1-7 years were 

11.0% and 5.9% respectively.
[65]

 The prevalence of obesity in this study was more than in 

Qatar, they reported that, 3.2% and 8.8% were overweight, and 1.6% and 5.4% of both boys 

and girls were obese, respectively. The prevalence of obesity was less than in Kuwait. The 

BMI of Kuwaiti children at higher percentiles and was higher than that of Saudi
 
taking into 

consideration the difference in developmental habits and prosperity between Iraq and these 

countries and this difference again can be explained by the change in social, economic, 

number of population within the country together with genetic susceptibility, change in body 
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image & availability of energy dense diet as important differences between developing & 

industrialized countries.
[66]

 

 

 

Figure (1): Comparison of the current study Result in Overweight Prevalence with 

Other Countries.
  

 

 

Figure (2): comparison of the current study result in obesity prevalence with other 

countries.
  

 

5.2. B.M.I and Age 

The current study demonstrated that the prevalence of overweight and obesity significantly 

increased with age.  
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The proportion of overweight and obesity increased from (4.7%) and (1%) at age 2 reaching 

(5.3%) and (3%), respectively, at the age of 6 years and above. This may give the impression 

that obesity is a progressing phenomenon that once present, tends to increase with time.  

 

This is consistent with a study of children in pre schools in Leeds, which found a significant 

increase in the proportion of overweight and obese children at age.
[67]

 It is also in agreement 

with Sanjay et al, who found in 20 973 children aged 1ï9 years that the prevalence of obesity 

increases with age, being almost double in the oldest age quarter, compared with youngest 

age quarter.
[68]

  

 

5.3. B.M.I and Sex 

In the current study, although the prevalence of overweight was higher in girls than in boys, it 

was statistically not significant (13% vs. 3.3%). 

 

This finding does not coincide with Nicolas et al in their cohort study of African Americans, 

which concluded that female sex is an independent risk factor.
[69]

 

 

5.4. B.M.I and Residence  

The prevalence of overweight was significantly higher in urban areas than in rural areas (14% 

vs. 2.4%) in current study. This was in agreement with Zuguo et al in the USA, who observed 

an increase in the prevalence of overweight among both urban and rural children
[70]

, although 

trends were more marked and consistent in the urban areas. Our results also agree with 

Fredrik et al,
[71]

 a study in the Netherlands, who concluded that obesity is more prominent in 

urban than rural areas. This observation may be due to more food and less physical activity in 

urban areas.  

 

5.6. B.M.I and Dietary Habits  

Eating more than three meals per day was significantly related to the BMI, the study 

demonstrated that the percentage of obese and overweight children (eating more than three 

meals per day) was 5%,.2% more than those with normal weight (56.7% vs. 6%). 

 

The high BMI associated with these dietary habits in our sample does not agree with some 

studies, which concluded that obese children do not eat differently than their peers.
 
Eating 

between meals was significantly related to high BMI.  

 

 



www.wjpps.com                          Vol 7, Issue 10, 2018. 

 

 

1242 

Omer.                                            World Journal of Pharmacy and Pharmaceutical Sciences 

 

5.7. B.M.I and Social Level   

The study showed a significant association between BMI and social level. Increased BMI in 

children seems to be associated with a high social level of the parents. This result is in 

disagreement with Fredrik et al, who found increased BMI values in children with lowest 

social level,
[71]

 but agree with a study done by Mihaela et al
[72]

 in the USA where mothers of 

obese children were not different from mothers of non-obese children in education. This may 

attribute also to the fact that higher social levels in Iraq never mean that they have the sound 

medical awareness and knowledge like those in developed countries.  

 

5.9. B.M.I and Blood Pressure 

The current study shows a significant association between high B.M.I and elevated blood 

pressure when (3.7%) of obese children are considered to be hypertensive and (1%) were 

prehypertensive and this result agrees with (Muntner P. etal.) Who found a strong association 

between high blood pressure and obesity among children.
[73]

 The prevalence of HT in the 

current study study ranks less than those reported in Arabian countries. Meanwhile, it is less 

than those reported in foreign. 

 

Countries.
[74] 

These differences may be attributed to variations in study design, definition of 

HT, methods of BP recording, observer effect, age range, sample size and social class. 

 

5.10. B.M.I and Blood Sugar 

The current study shows that overweight children having increased random blood sugar 

measurement. This result signifies that overweight and obesity are considered to be important 

risk factors for diabetes mellitus in children. This result agreed with (Eric Ravussin and Boyd 

A. Swindurn) who found that Overweight children and
 
adolescents are now being diagnosed 

with impaired glucose tolerance
 
and type2 diabetes, and they show early signs of the insulin

 

resistance syndrome and cardiovascular risk.
[75]

 

 

Ranjana Sinha, M.D
 
concluded that Childhood obesity, which is epidemic in the United 

States,
 
has been accompanied by an increase in the prevalence of type

 
2 diabetes among 

children and adolescents and that impaired glucose tolerance is highly prevalent among 

children and adolescents with severe obesity, irrespective of ethnic group.
[76] 
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Appendix I 

Questionnaire 

1- Name: 

2- Age: 

3- Sex: Male,                  Female 

4-Sequency in family 

5- Residence: Urban,                    Rural  

6- Social Class: Father's educational level:  

 Mother's educational level: 

 Father's job: 

 Mother's job:  

 Crowding Index: / = 

 Level: High                    Midldle  Low 

7-Family History Of: A -Obesity: Positive,                    Negative  

8-Drugs History and chronic diseases: 

9-Complications: A-Blood pressure: /  

                            B-Random blood sugar: mg/dl 

 10-Body weight: Kg 

 11-Height: Cm 

12- Body mass index(B.M.I) 
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Appendix II  
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Appendix III  

Body mass index for age percentiles for males(1) and females(2) 

 

1 
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2 
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Appendix VI  

Normal percentiles of blood pressure for both sexes. 
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6.1: CONCLUSIONS 

6.1.1. The prevalence of overweight and obesity among pre school children attending TTH 

was 48 cases (16%) and 20cases (6.7%), respectively. 

6.1.2. Over weight were more common in females39 (13%) than males10 (3.3%). 

6.1.3 Obesity equal in females 11cases (3.7%) and11cases in male(3.7%). 

6.1.4. All the kinds of nutritional status were higher in urban than rural areas. 

6.1.5. The associated risk factors in this study were: dietary habits, family history, and social 

level. 
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6.1.6. Complications of obesity and overweight were high blood sugar and high blood 

pressure.  

 

6.2: Recommendations  

Part 1- for feeding 

Improving nutritional quality after weaning: 

× Orientation of the medical staff of the primary health care center, together with 

pediatricians for detection and evaluation of overweight preschool children, and proper 

referral when indicated. 

× Introduce healthy foods and continue offering it, if initially refused. Parents should not 

introduce foods without overall nutritional value simply to provide calories. 

× Respond to satiety clues and do not overfeed; infants and young children can usually self-

regulate total caloric intake; do not force children to finish meals if not hungry, because 

they often change caloric intake from meal to meal. 

 

Part 2 for parents 

 For children aged > 2 year, parents and caregivers should follow special dietary 

recommendation for healthy feeding which include: 

× Enhancing eating vegetables and fruits daily, limit juice intake, and Eating whole-grain 

breads and cereals rather than refined-grain products. 

× Reducing the intake of sugar-sweetened beverages and foods. 

 For treatment of obesity, intervention should begin early with gradual changes, and the 

clinician should involve the family and all caregivers in the treatment program. 

 Clinician should educate families about medical complications of obesity and long term 

risk of obesity. 

 

Part 3 for ministry  

 To ministry of higher education to do more researches on this field all over our country in 

order to: 

¶ Make a comparison as well as assessment of the magnitude of the nutritional problems & 

find the suitable solution for it. 
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