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Abstract

Obesity is a universal disease of increasing prevalence and currently assumes epidemiological characteristic, as 
a main public health issue in contemporary society. Results from genetic, behavioral and environmental factors 
and it may start at any age. However, obesity appears at early ages predisposes to its presence at later ages 
bringing several complications, particularly the development of cardiovascular disease. The analysis indicates 
that autonomic dysfunction seems to be presented among the majority of risk factors that develop this disease, 
suggesting the need for a deeper study of this mechanism in children population
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1	 Introduction

Based on scientific literature, it is observed that obesity 
is a universal disease of increasing prevalence and currently 
assumes an epidemiological characteristic as a main public 
health issue in contemporary society. Multifactorial, it results 
from the overlap of genetic, behavioral and environmental 
factors and can start at any age. The current dietary habits 
and decreasing levels of physical activity have provided 
the increase of obesity and overweight in children and 
adolescents.

Regarding childhood obesity, object of this study, it is 
perceived that obesity brings many implications for health in 
adulthood, especially in the development of cardiovascular 
diseases. Analysis of the hemodynamic and metabolic profile 
reveals this condition.

2	 Adipose tissue

Adipose tissue is a dynamic organ, consisting of a special 
type of tissue characterized by the presence of cells specialized 
in lipid storage, known as adipocytes. Adipocytes besides its 
important role as a body energy reservoir secrete numerous 
factors, called adipokines that act on adipocytes themselves 
and other body tissues by modulating the functional behavior 
of adipose tissue and other organs (Figure 1).

Most of the adipokines are related, directly or indirectly, 
to the processes that contribute to atherosclerosis, 
hypertension, insulin resistance (IR) and diabetes mellitus 
type 2 (DMT2) dyslipidemia, ie, represent the link between 
adiposity, metabolic syndrome and cardiovascular diseases 
(ARNER, 1995; HSUEH and LAW, 2003; RAJALA and 
SCHERER, 2003; LYON, LAW, and HSUEH, 2003).

In obesity, body fat deposits are increased, presenting 
consequent rise in the expression and secretion of the 
adipokines in proportion to the higher volume of fat cells. 
The different fat deposits, such as visceral adipose tissue, 
abdominal subcutaneous, gluteal-femoral subcutaneous 
and intramuscular have, different metabolic and endocrine 
degrees and may be thus interfering, in the processes 

associated with body adiposity on obese and diabetics in a 
specific form (HERMSDORFF and MONTEIRO, 2004).

3	 Childhood obesity

The worldwide prevalence of childhood obesity has been 
showing a rapid increase in recent decades, it is characterized 
as a true epidemic. According to the estimates by the 
International Obesity Task Force – IOTF (2002), 22 million 
children under 5 years of age worldwide are obese.

This fact is rather worrying, because the association of 
obesity with metabolic alterations such as dyslipidemia, 
hypertension and glucose intolerance, considered risk factors 
for diabetes mellitus type II and cardiovascular disease until 
a few years ago were more evident in adults. However, today 
can already be frequently observed in the youngest age 
groups (STYNE, 2001).

Several scientific studies conceptualize obesity as an 
accumulation of adipose tissue, both in childhood and 
adolescence and adulthood, distributed throughout the body 
(OLIVEIRA, MELLO, CINTRA et al., 2004; MARQUES-
LOPES, MARTI, MORENO-ALIAGA et al., 2004; SABIA, 
SANTOS and RIBEIRO, 2004; PITANGA and LESSA, 
2005; HALPERN, MANCINI, CERCATO  et  al., 2006). 
Still regarded as a universal disease of increasing prevalence, 
obesity nowadays assumes an epidemiological characteristic 
as the main public health issue in society.

International guidelines on obesity suggest that children 
above the 85th percentile are considered overweight, and 
above 95 percentile are considered obese (BUNDRED, 
KITCHNER and BUCHAN  et  al., 2001). In the United 
States, the prevalence of obesity in children range 5 to 11% 
(SOROF and DANIELS, 2002). In Italy, approximately 
14% of children aged 4-12 years are obese. Differences in 
nutritional and behavioral habits between countries are 
common and may partially explain the different prevalences 
of obesity that have been presented in epidemiological 
studies (MAFFEIS, TALAMINI and TATÒ, 1998).

http://dx.doi.org/10.4322/jms.ar071214



Ornelas, EM., Francica, JV., Wichi, RB. et al.

J. Morphol. Sci., 2014, vol. 31, no. 1, p. 1-52

sitting or lying hours watching television, playing video games 
or using the computer. This makes the energy expenditure 
lower compared to children playing outdoors, running and 
practicing physical activity (ATENAS and VITOLO, 2004; 
GIUGLIANO and CARNEIRO, 2004). Children, who do 
not practice regular physical activity, preferring sedentary 
activities, spend less energy than the most active, stimulating 
the fat deposit. Therefore less active child , even when not 
eating in excess, have a higher risk of becoming overweight 
(ATENAS and VITOLO, 2004).

Obesity occurs more frequently in the early ages, between 
5 and 6 years and adolescence (EBBELING, PAWLAK and 
LUDWIG, 2002). When appears early in the first years of 
life, predisposes to its presence in the later ages, probably due 
to irreversible hyperplasia of adipocytes. If obesity persists 
throughout middle childhood (6-12 years) and adolescence, 
the prognosis worsens, allowing the maintenance of obesity 
risk factors (GUERRA, TEIXEIRA, SANTOS et al., 1990; 
GUERRA, TEIXEIRA, GUERRA et al., 1993).

4	 Obesity and its cardiovascular disease risk 
factors

The risk factor can be defined as one which presence is 
associated with an increased probability in which a particular 
disease will subsequently develop (RABELO, 2001).

The manifestation of cardiovascular disease in adulthood 
results from a complex interaction between a variety of 
risk factors that may have originated in childhood and 
adolescence (BERENSON, SRINIVASAN, BAO  et  al., 
1998). Obesity complications associated with cardiovascular 
disease include hypertension, dyslipidemia, insulin resistance, 
glucose intolerance, diabetes mellitus type II, left ventricular 
hypertrophy, and pulmonary hypertension resulting in 
obstructive sleep apnea (DIETZ, 1998).

Youngsters, who may present risk factors with advancing 
age, tend to be more predisposed to the development of 
atherosclerosis and subsequent development of cardiovascular 
disease (GUEDES, GUEDES, BARBOSA  et  al., 2006). 
Anatomopathological studies observed associations between 
dyslipidemia and other atherosclerotic diseases, especially 
coronary arteries. The presence of fatty streaks, which are 
considered precursors of atherosclerotic plaques from 3 years 
of age in the aorta and 15% impairment of this artery to 15 
years, thereafter arise in the coronary (McGILL JUNIOR, 
GEER and STRONG, 1963).

In a study conducted in the city of Campinas with 
1,600 schoolchildren aged 7-14 years, where found 35% 
prevalence of hypercholesterolemia. Girls presented higher 
values than boys (MOURA, CASTRO, MELLIN  et  al., 
2000). The association between obesity, total cholesterol 
and LDL-cholesterol increased the risk for developing 
atherosclerotic disease, and low levels of HDL - cholesterol, 
further increasing this risk by the anti-atherogenic fraction 
(NOBRE, DOMINGUES, SILVA et al., 2006).

Obese children may also show early changes in the 
myocardium and disorders of carotid and coronary arteries. 
Changes in vascular structure and function were found in 
obese children with diabetes mellitus and family history of 
hypercholesterolemia, which when studied by ultrasound 
of the carotid arteries showed a decrease in intima-media 

According to Silva, Balaban and Motta (2005) 
socioeconomic status interferes with the availability of food 
and access to information, being influenced by education, 
income and occupation, resulting in specific behavioral 
patterns that affect energy intake, energy expenditure 
and metabolism rate. However, as healthy foods are less 
available to individuals under more restricted conditions, the 
relation between obesity and lower socioeconomic class are 
observed in developing countries (GRILLO, CARVALHO, 
SILVA et al., 2000).

In Brazil, obesity appears in different economic classes, 
especially in the Upper social classes. Assessing children from 
two schools with different socioeconomic conditions in the 
city of São Paulo, Miranda, Silva, Koike et al. (2007) found a 
prevalence of overweight and obesity in boys (19.6% - 34.8%) 
and girls (25.5% - 31.9%) in private respectively public school 
and school (6.7% - 6.7%) and for boys (8.1% - 6.5%) for girls.

Oliveira and Veiga (2005) perceived changes in dietary 
habits, influenced by advertisements and fads that end up 
encouraging the consumption of too much food with 
higher energy density. Inventories of energy in the body are 
regulated by intake and the energy expenditure. When there 
is balance between food intake and energy expenditure, 
body weight is maintained. A small positive balance entails 
low weight gain, but the chronic imbalance between intake 
and expenditure leads to obesity over time (SIGULEM, 
TADDEI, ESCRIVÃO et al., 2001). In this context, it can 
be said that obesity is an energy metabolism disorder.

Regarding the analysis of the relation between the 
decreased levels of physical activity of children and 
adolescents with increasing obesity, some studies are 
revealing. Giugliano and Carneiro (2004), indicate that 75% 
of the routine overweight or obese children is distributed 
in hours of sleep and sitting, showing a strong correlation 
between body fat percentage and daily time spent. Excessive 
hours in front of television has been frequently associated 
with obesity, since during this time the individual increases 
the intake of processed foods experiencing a reduction in 
energy expenditure (TITO, 2000). Children have become 
less active, encouraged by technological advances, spend it 

Figure 1. Micrograph of white unilocular Adipose Tissue (AT). 
It is observed adipocytes (1) core (2), the thin membrane 
around the cytoplasm (3) and the supporting framework formed 
by reticular fibers (100X).
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Obesity is also a common cause of obstructive sleep apnea 
syndrome in children, due to increased respiratory effort by 
fat deposition in the pharynx and increased abdominal and 
thoracic volume (VALERA, DEMARCO and ANSELMO-
LIMA, 2004). Obese adults in the interaction between 
obstructive sleep apnea and sympathetic hyperactivity, 
reinforces the involvement of this mechanism in the 
pathogenesis of various diseases related to obesity.

Exists a positive association between insulin levels and 
resting blood pressure in obese children and young adults, 
however these correlations were found only in hypertensive 
obese children, not observable in normotensive obese group 
(YOUNG-HYMAN, SCHLINDT, HERMAN et al., 2001).

5	 Conclusion

Despite constant evidence about the increase in childhood 
obesity worldwide, and there are many investigations on 
possible mechanisms involved, we realize that some aspects 
still need further attention. Conflicting points involving 
these specific risk factors and most population studies are 
performed with experimental animals and adults. However, 
according to the survey presented we conclude that 
autonomic dysfunction seems to be present in most risk for 
developing cardiovascular disease factors, suggesting the 
need to delve into the study of this mechanism in this specific 
population.
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