
New Insights in Obesity: Genetics and BeyondOpen Access

  HTTPS://WWW.HEIGHPUBS.ORG

007

ISSN
2639-9946

Short Communication

Cardiac Autonomic Modulation in 
children and Preadolescents obese
Mário Augusto Paschoal*
Leader of Research Group in Cardiac Autonomic Function and Physical Activity in Health and 
Disease, Brazil

*Address for Correspondence: Dr. Mário 
Augusto Paschoal, Pontifi cal Catholic University 
of Campinas, São Paulo-Brazil, Email: 
fi sioni@puc-campinas.edu.br 

Submitted: 26 April 2017
Approved: 22 May 2017
Published: 22 May 2017

Copyright:  2017 Paschoal MA. This is an open 
access article distributed under the Creative 
Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction 
in any medium, provided the original work is 
properly cited

Keywords: Child obesity; Autonomic nervous 
system; Heart rate; Cardiovascular system

How to cite this article: Paschoal MA. Cardiac Autonomic Modulation in children and Preadolescents obese. 
New Insights Obes Gene Beyond. 2017; 1: 007-009. https://doi.org/10.29328/journal.hodms.1001002

Despite several attempts, proposals or prevention programs, the control of obesity 
in childhood and adolescence remains a major challenge for the world today [1]. 

There are several metabolic disorders resulting from obesity in childhood and 
adolescence that lead to a survival with major limitations. In addition, one more 
important alteration of the health of these individuals has been studied. This is the 
occurrence of cardiac dysautonomia or cardiac vagus-sympathetic unbalance. 

To understand this problem, irstly we need to know that the sinoatrial node, 
responsible for generating electrical impulses that will turn into myocardial 
contraction is in luenced by the autonomic nervous system. The sympathetic nerves 
of the autonomic nervous system increase the blood pressure and heart rate (HR) and 
the parasympathetic nerves reduce the blood pressure and HR. So, the heart beats are 
adjusted, each moment, to the metabolic necessities. However, when dysautonomia 
exists, the HR and blood pressure can be altered and these alterations can be detected 
in the resting condition or during cardiac autonomic functional tests.

The problem of the cardiac dysautonomia is that there is a signi icant association 
between it and increased mortality, including death by cardiac arrest, and there is 
evidence of a propensity for lethal arrhythmias and increased cardiac sympathetic 
modulation.

Among the recent ways of cardiac autonomic modulation assessment, the more 
valuable tool of investigation is the heart rate variability (HRV) analysis [2,3], that is 
used in various areas of investigation, including in studies involving childhood obesity  
[4-10].

In this context, some of the irst studies using HRV for evaluation of obese children 
and preadolescents, showed an abnormal increase in resting HR values [4-6], which 
was con irmed in others studies developed by Paschoal et al. [7], Altuncu et al. [8], 
Birch et al. [9] and Baum et al. [10].

Likewise, the analysis of HRV made from short  [7] or long recordings  [6,11], 
despite some differences, revealed reduced parasympathetic modulation represented 
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by the decrease in the values of rMSSD and pNN50 indexes of time domain, and in the 
power HF (parasympathetic index of HRV frequency domain) when compared to their 
controls  [12].

Eyre et al. [12] also revealed that 54% of the studies consulted by them showed 
increased of LF/HF ratio of HRV frequency domain, suggesting increased cardiac 
sympathetic modulation. 

One of the major causes of HRV changes in obese children and pre-adolescents 
is the elevation of blood pressure presented by many of them. This hemodynamic 
characteristic may itself be an independent cause of the cardiac autonomic dysfunction 
observed in this population [13], because there is a direct association between high 
arterial blood pressure levels and impairment of cardiac autonomic modulation [14].

Some studies [7,15] have suggested that the increase in the cardiac sympathetic 
activity observed in the analysis of HRV in obese children and pre-adolescents is due 
the activation of mechanisms related to increase cardiac output. This occur because in 
general, children and adult obesity is known to increase amounts of adipose tissue and 
lean mass through the body, and subsequently increase blood low demand. Therefore, 
the heart must work harder to pump the extra blood out to the rest of the body.

Another cause of cardiac autonomic modulation dysfunction in obese children 
revealed by the HRV analysis, was documented by Liao et al. [15]. In their study, they 
say: “alterations in the morphology of the heart due to obesity could be a predictor 
for the dysfunction of cardiac autonomic modulation (CAM)”. However, for Nagai and 
Moritani [5] a causal relationship between alterations in autonomic nervous system 
and obesity cannot be con irmed, but they suggest that a reduction in autonomic 
activity may be an etiological factor in the onset and development of obesity.

The relevance of these indings is that the cardiac dysautonomia contribute to 
the initiation and development of various cardiovascular complications of obesity 
in obese children and obese preadolescents [16], with these people being taxed as 
“children with adult hearts” [17], because they suffer decrease in their survival and life 
expectancy.  For example, studies with application of standardized autonomic function 
tests involving obese pre-adolescents and morbidly obese, as the active postural 
maneuver, carried out by our group [18,19], failed to show differences in autonomic 
adjustments between obese and healthy. However, when the obese pre-adolescents 
remained in the standing position, after stay in supine position without moving for ive 
minutes, they showed increased sympathetic modulation than control group [7].

Also, the physical capacity assessment with incremental protocol, from rest to 
anaerobic threshold (AT) showed that obese pre-adolescent and morbidly obese, 
reached, respectively, 42.1% and 33.4% of the distance achieved by healthy controls 
[20]. Likewise, the control group reached a speed at the AT, 39.6% higher than achieved 
by obese, and 43.3% higher than morbid obese pre-adolescent. 

Therefore, the results shown above reveal that obesity signi icantly limited the 
physical performance, not only by body weight, but also by cardiac dysautonomia 
because this problem also causes limitations in the autonomic cardiac adjustment 
during physical effort. 

Through this brief communication, it can be concluded that obesity in childhood 
and preadolescence interferes in the autonomic modulation of the heart, causing 
disturbances in essential adjustments to organic homeostasis at rest, in some functional 
autonomic tests and during aerobic exercise. Therefore, it is suggested that assessment 
of cardiac autonomic control by HRV must be included in the usual evaluation of 
these individuals in addition to the normal procedures, so that the cardiac autonomic 
changes can be detected and treated early. 
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