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HEART RATE VARIABILITY AS A FUNCTIONAL MARKER OF
DEVELOPMENT
Luiz Carlos de Abreu*

The normal growth includes maturation and

providing conditions for individuals to be prepared

an enlargement of the body size. The pace and speed

to overcome the inherent difficulties in adapting to

of these changes vary from person to person and

age. In this line, the ANS corroborates important

are conditioned by hereditary and environmental

role in regulating physiological processes of the

factors . Nowadays, physical maturity beginsearlier

human body both in normal and pathological

than a century ago, probably due to better nutrition,

conditions4.

1

general health and living conditions.
However, development is the

It is thus necessary the development of the
progressive

simple and reliable technique to better assess these

ability of human beings to perform increasingly

developmental processes from the portrait of

complex functions2. This process is the result of the

biological variable4. Among the techniques used in

interaction between biological factors specific to the

its evaluation, the heart rate variability (HRV) has

species and the individual and cultural factors,

emerged as a simple and noninvasive measure of

inherent in thesocial environment where that

autonomic impulses, representing one of the most

individual is inserted.

promising quantitative markers of autonomic

The maturation of the central nervous system

balance. HRV describes the fluctuations in the

and consequent reflex integrity, the performance on

interval between consecutive heartbeats (RR

cognitive aspects, intelligence, adaptation, inter-

intervals), as well as oscillations between

relationship with the environment and constitution

consecutive instantaneous heart rates4.5, and is

of the psyche are aspects which confirm that

therefore dependent on the activity of the

development goes beyond a biological determination

sympathetic and parasympathetic nervous system6.7.

and needs anapproach of multiple concepts,

This can be evaluated either by linear analysis, time

therefore, multidisciplinary3.

domain and frequency domain, and through

Thus, the acquisition of new skills is directly

nonlinear analysisof chaos-based domain4.5.

related not only to the age of the child, but also to

This is a measure that can be used to assess

interactions experienced with other human beings

the ANS modulation under physiological conditions,

i n t h e i r s o c i a l g r o u p, c h a ra c t e r i z i n g t h e

such as in situations of wakefulness and sleep,

development as a factor of two-way relationships

different body positions, physical training, and also

where the child influences and is influenced by those

in pathological conditions. A high variability in heart

that surround it.

rate is a sign of good adaptation, featuring a healthy

The autonomic nervous system (ANS) plays a

individual, with efficient autonomic mechanisms,

fundamental role in growth and development,

while low variability is often an indicator of abnormal
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and insufficient adaptation of ANS, implying the

Heart rate variability is an important tool for

presence of physiological malfunction in the

evaluating heart health. Reduced HRV is associated

individual.

with increased morbidity and mortality from

Several studies have analyzed the behavior

cardiovascular disease14,congenital heart disease15,

of ANS in cases of obesity and used for this analysis,

diabetic neuropathy 16 and other diseases and

HRV. Several articles have addressed this issue,

physiological processes. There is general lack of

including making association with physiological and

literature on heart rate variability in apparently

pharmacological variables .

healthy children, especially in relation to their weight

8

The potential use of HRV induced by amusical

status. Understanding how HRV is associated with

auditory stimulus, as a clinical indicator to assess

overweight / obesity may be essential in planning

and identify health problems involving the autonomic

interventions targeting prevention efforts to improve

changes, is promising . This technique can be used

cardiovascular health and reduce overweight and

as a tool for early diagnosis and prognosis of

obesity in children.

9

autonomic dysfunction in individuals exposed to
intense sounds for long periods

.

Changes in patterns of HRV provides a
sensitive and early indicator of health impairments4.

4-11

In the study by Alveset al. 5 there was a

High HRV is a sign of good adaptation, featuring a

decreased parasympathetic activity in the evaluation

healthy individual with efficient autonomic

of HRV during cardiovascular autonomic tests and

mechanisms 4. Conversely, low HRV is often an

functional capacity of subjects with diabetes mellitus

indicator of abnormal and inadequate adaptation of

types 1 and 2 . In obese children there were changes

ANS, which may indicate the presence of

in ANS, which according to the authors7, demonstrate

physiological malfunction in the patient, requiring

the need for early care for this population to avoid

further investigation to find a specific diagnosis10.

5

future complications in growth and development .

HRV is an important tool for assessing the

7

Moreover, the increase of overweight / obesity

ANS, which has an important role in maintaining

has been a concern in recent years due to the

homeostasis. Its use is diverse and it stands as a

growing body of knowledge that links poor diet and

predictor of the internal functions of the body, both

sedentary lifestylesto the weight gain and body fat

in normal and pathological conditions, characterizing

and, moreover, implications of short and

current instrument evaluation and identification of

long term for health, including changes in cardiac

problems in the health, growth and human

autonomic function . There is suggestion of reduced

development. Here’s an important line of research,

HRV in overweight / obesity13.

focusing on the health of children and adolescents.

in children

11
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– 280 -

Editorial

Journal of Human Growth and Development 2012; 22(3): 279-282

REFERENCES :

9.

1.

WHO, Physical Status: the use and interpretation
of anthropometry. Geneva: Report of a WHO
Expert Committee, 1995. (WHO Technical
Report Series, 854).

2.

MARCONDES, E. Pediatria básica. 8ª ed. São
Paulo: Sarvier, 1994.

3.

Brasil. Ministério da Saúde. Secretaria de Políticas de Saúde. Departamento de Atenção Básica. Saúde da criança: acompanhamento do
crescimento e desenvolvimento infantil / Ministério da Saúde. Secretaria de Políticas de Saúde. Brasília: Ministério da Saúde, 2002.

4.

Vanderlei LCM, Pastre CM, Hoshi RA, Carvalho
TD, Godoy MF. Noções básicas de variabilidade
da frequência cardíaca e sua aplicabilidade clínica. Rev Bras Cir Cardiovasc 2009; 24(2):
205-17.

5.

Alves, RL et al. Autonomic Modulation and
Functional Capacity in Diabetes Mellitus Type 1
and 2 Subjects. J. Hum. Growth Dev. 2012;
22(1): 327-333

6.

Longo A, Ferreira D, Correia MJ. Variabilidade
da Freqüência Cardíaca. Rev. PortCardiol.
1995;14(3):241-262.

7.

Souza NM, et al. Heart rate variability in obese
children. J. Hum. Growth Dev. 2012; 22(3):
334-339.

8.

Task Force of European Society of Cardiology of
the North American Society of Pacing
Electrophysiology. Heart rate variability.
Standars of mensurement, physiological
interpretation and clinical use.Circulation.
1996;93:1043-65.

10.

11.

12.

13.

14.

15.

16.

– 281 -

Valenti Vitor E., Guida Heraldo L., Frizzo Ana C.
F., Cardoso Ana C. V., Vanderlei Luiz Carlos M.,
Abreu Luiz Carlos de. Auditory stimulation and
cardiac autonomic regulation. Clinics, 67(8):
955-958. http://dx.doi.org/10.6061/clinics/
2012(08)16
Pumprla J, Howorka K, Groves D, Chester M,
Nolan J. Functional assessment of heart rate
variability: physiological basis and practical
applications. Int J Cardiol. 2002;84(1):1-14.
Lobstein T, Leach R. Foresight. Tackling
Obesities: Future Choices — International
Comparisons of Obesity Trends, Determinants
and Responses — Evidence Review.Government
Office for Science, London (2007).
Vanderlei LCM, Pastre CM, Godoy M et al. Fractal
correlation of heart rate variability in obese
children. Auton.Neurosci. Basic Clin., 155
(2010), pp. 125–129.
Samantha L. Birch, Michael J. Duncan, Craig
Franklin. Overweight and reduced heart rate
variability in British children: An exploratory
study.Preventive Medicine, Available online 23
September 2012.Available online 23 September
2012. http://dx.doi.org/10.1016/j.ypmed.
2012.09.015
Kluttig A, Schumann B, Swenne CA, Kors JA,
Kuss et al. Association of health behaviour with
heart rate variability: a population-based study.
BMC Cardiovasc.Disord., 25 (10) (2010), p. 5
N.P. Heragu NP, Scott WA.Heart rate variability
in healthy children and in those with congenital
heart disease both before and after operation
Am. J. Cardiol., 83 (1999), pp. 1654–1657
Kautzner J, Camm J. Clinical relevance of heart
rate variability. Clin.Cardiol., 20 (1997), pp.
162–168.

