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ABSTRACT 

Obesity has become a major health problem worldwide. 

Cardiovascular abnormalities have been described not only in obese 

adults but also in obese children and adolescents. The aim of the 

present study was to detect early left ventricular structural and 

functional changes in obese Egyptian children and adolescents without 

comorbidities. Anthropometric, laboratory and echocardiographic 

parameters were obtained from 50 obese children and adolescents with 

an average body mass index (BMI) of 32.7 ± 5.2 and compared to 25 

non-obese sex- and age-matched controls, with a BMI of 17.4 ± 3.2. 

Cardiac dimensions, left ventricular systolic and diastolic functions 

were evaluated. The obese group had a significantly higher end-

diastolic septal ((0.90 ± 0.17 vs 0.62 ± 0.06, p < 0.01)  and posterior wall 

thickness (0.72 ±  0.14 vs  0.57 ±  0.06, p < 0.01)  and left ventricular mass 

index (47.40 ± 25.62  vs  28.16 ± 3.12, p < 0.01) than the non-obese group. 

BMI and waist circumference values showed significant correlations 

with these echocardiographic variables. Obese children showed 

abnormal diastolic parameters whereas systolic function remained 

normal. Multiple regression analysis showed that the body mass index 

is a significant predictor of left ventricular mass index. Obese children 

and adolescents have significant left ventricular hypertrophy and 

changes in early diastolic filling, even in the absence of other 

comorbidities, early in the course of the disease. 
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INTRODUCTION 

The rising prevalence of childhood obesity poses a major 

public health challenge (Lakshman et al., 2012). Childhood 

obesity is associated with a number of metabolic, cardiovascular 

and other disturbances, which include lipid abnormalities, altered 

glucose metabolism and type 2 diabetes, pulmonary disorders 

including obstructive sleep apnoea and reactive airway disease, a 

pro-inflammatory state and coagulation abnormalities (Han et al., 

2010). 

Obesity has been associated with risk factors for 

cardiovascular disease (Ice et al., 2009). A variety of adaptations 

/alterations in cardiac structure and function occur in the 

individual as adipose tissue accumulates in excess amount 

(Poirier et al., 2006). Obesity can affect the cardiac autonomic 

modulation, blood lipid levels and the physical capacity 

(Paschoal et al., 2009). Because of its maladaptive effects on 

various CV risk factors and its adverse effects on CV structure 

and function, obesity has a major impact on CV diseases, such as 

heart failure (HF), coronary heart disease (CHD), sudden cardiac 

death, and atrial fibrillation, and is associated with reduced 

overall survival (Lavie et al., 2009). Cardiac dysfunction during 

childhood may affect the quality of life in adulthood (Khositseth 

et al., 2006). 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3554723/#pone.0054546-Han1
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Waist circumference (WC) may predict cardiovascular risk 

better than body mass index (BMI) in adults. The relationships 

between WC and echocardiographic measurements known to 

predict adult cardiovascular risk have not yet been explored in 

children (Mehta et al., 2009). 

Pediatric echocardiography has clearly become the primary 

tool for describing and characterizing diastolic function in infants 

and children both with and without heart disease. It is established 

as an important noninvasive diastolic monitoring tool that allows 

serial assessment of pathologic diastolic disease in both primary 

myocardial and systemic disease states (Frommelt, 2006).  

Obese children need a regular cardiovascular and metabolic 

screening to prevent the development of early cardiovascular 

damage (Giordano et al., 2003). 



Aim of the work   

 3 

AIM OF THE WORK 

The present study aims at: 

 Identifying the prevalence and types of cardiac 

abnormalities in a sample of Egyptian obese children. 

 Identifying some risk factors that predispose to the 

development of cardiac abnormalities in these children. 

 Determine anthropometric measurements which 

correlate to cardiac abnormalities. 

Identifying obese children, at particular risk for cardiac 

abnormalities will allow to risk stratify these patients, in order to 

intensify therapy leading to better control and minimization of 

associated problems.  
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OBESITY IN CHILDREN AND 

ADOLESCENTS 

 Obesity is a public health problem that has raised concern 

worldwide. An exhaustive body of literature has emerged to 

show that overweight and obesity are major causes of co-

morbidities, including type II diabetes, cardiovascular diseases, 

various cancers and other health problems, which can lead to 

further morbidity and mortality  (Brown et al., 2009; Guh et al., 

2009). As the prevalence of obesity increases so does the 

prevalence of the co morbidities associated with obesity. For this 

reason it is imperative that health care providers identify obese 

children so that counselling and treatment can be provided (Dietz 

and Robinson, 2005). 

Definition 

Obesity is generally defined as the abnormal or excessive 

accumulation of fat in adipose tissue to the extent that health may 

be impaired. Measuring the level of adipose tissue and 

determining when it is likely to affect health is not an easy task 

(Kiess et al., 2004; Chan and Woo, 2010). For this reason, obesity 

is often assessed by means of indirect estimates of body fat (i.e., 

anthropometrics) (Flodmark et al., 2004). 

Unfortunately, there is no uniform consensus on the definition 

of childhood obesity, and the lack of a standard definition and 


