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Abstract
Objective: To analyze the relationship among sports practice, physical education class, 
habitual physical activity and cardiovascular risk in adolescents.
Methods: Cross-sectional study with 120 schoolchildren (mean: 11.7±0.7 years old), with 
no regular use of medicines. Sports practice and physical education classes were assessed 
through face-to-face interview, while habitual physical activity was assessed by pedome-
ters. Bodyweight, height and height-cephalic trunk were used to estimate maturation. 
The following variables were measured: body fatness, blood pressure, resting heart rate, 
blood flow velocity, intima-media thickness (carotid and femoral) and heart rate variabi-
lity (mean between consecutive heartbeats and statistical index in the time domain that 
show the autonomic parasympathetic nervous system activity root-mean by the square 
of differences between adjacent normal R-R intervals in a time interval). Statistical 
treatment used Spearman correlation adjusted by sex, ethnicity, age, body fatness and 
maturation.
Results: Independently of potential confounders, sports practice was positively related 
to autonomic parasympathetic nervous system activity (b=0.039 [0.01; 0.76]). On the 
other hand, the relationship between sport practice and mean between consecutive 
heartbeats (b=0,031 [–0.01; 0.07]) was significantly mediated by biological maturation.
Conclusions: Sport practice was related to higher heart rate variability at rest.
© 2015 Sociedade de Pediatria de São Paulo. Published by Elsevier Editora Ltda. All rights 
reserved.
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Prática esportiva está relacionada à atividade parassimpática em adolescentes

Resumo
Objetivo: Analisar a relação entre prática esportiva, educação física escolar, atividade 
física habitual e indicadores cardiovasculares de risco em adolescentes.
Métodos: Estudo transversal que selecionou 120 escolares (idade média 11,7±0,7 anos), 
sem consumo de medicamentos. Prática esportiva fora do ambiente escolar e educação 
física escolar foram avaliadas por entrevista face a face, enquanto a atividade física 
habitual foi avaliada por pedometria. Peso corporal, estatura e altura troncocefálica 
foram usados para estimar a maturação biológica. Foram avaliados: gordura corporal, 
pressão arterial, frequência cardíaca durante o repouso, velocidade do fluxo sanguíneo, 
espessura mediointimal das artérias (carótida e femoral), variabilidade da frequência 
cardíaca (média entre batimentos cardíacos consecutivos e o índice estatístico no domí-
nio do tempo que representa atividade do sistema nervoso autônomo parassimpático por 
meio da raiz quadrada da média das diferenças sucessivas ao quadrado entre intervalos 
R-R consecutivos). Correlação de Spearman verificou relação entre as variáveis. Rela-
cionamentos significativos foram ajustados por: sexo, etnia, idade, gordura corporal e 
maturação biológica.
Resultados: Prática esportiva, independentemente dos ajustes, apresentou correlação 
positiva com atividade do sistema nervoso autônomo parassimpático (b=0,039 [0,01; 
0,76]). Por outro lado, a relação entre tal engajamento e a média entre os intervalos R-R 
(b=0,031 [–0,01; 0,07]) foi mediada pela maturação biológica.
Conclusões: A prática esportiva foi relacionada a uma maior variabilidade da frequência 
cardíaca durante o repouso.
© 2015 Sociedade de Pediatria de São Paulo. Publicado por Elsevier Editora Ltda. Todos os 
direitos reservados.
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Introduction

It is known that cardiovascular diseases are associated with 
high morbidity and mortality in adults.1 This fact has been 
the focus of several studies, mainly due to the subclinical 
manifestation of their potential indicators of cardiovascu-
lar risk factors, such as high blood pressure, intima-media 
thickness and changes in autonomic modulation,2,3 which 
tend to manifest since the first decades of life.4 During 
adolescence, the combination of some of these outcomes 
can be associated with endothelial dysfunction and early 
atherogenic process.3 However, it is worth mentioning the 
difficulty of monitoring the onset of these cardiovascular 
disorders in young individuals, as their clinical manifesta-
tion is observed predominantly in adulthood.3

In this context, the analysis of heart rate variability, 
which consists in the oscillation of the intervals between 
consecutive heart beats,5 can be an effective tool to study 
the association between cardiovascular risk factors3 and 
autonomic response.5 It is known that parasympathetic 
activity may be suppressed and closely related to oxidative 
stress due to cardiometabolic complications.6,7 On the 
other hand, the same activity can be stimulated by the 
increase in the cardiorespiratory capacity3 and physical 
training, both in adults and in children.8

Sports practice in the school environment, combined 
with Physical Education classes, can be beneficial to the 
autonomic modulation9; however, the possible effects stim-
ulated by regular physical activity or sports practice out-

side of the school environment in adolescence are not yet 
clear. Thus, the aim of this study was to analyze the asso-
ciation between regular physical activity, Physical Education 
classes and sports practice outside of the school environ-
ment on some cardiovascular indicators of health risk 
among adolescents.

Method

This was a descriptive-analytical, cross-sectional study, 
developed with initial information from a cohort that was 
followed between the years 2013 and 2014 in the city of 
Presidente Prudente, São Paulo, Brazil. For sample calcula-
tion, due to the lack of previous studies indicating scores 
of correlation between pedometry and blood flow in young 
Brazilian individuals, we estimated a r=0:26.10 The sample 
calculation indicated the need to enroll at least 115 adoles-
cents to obtain 80% power and a=5%, considering the esti-
mated correlation. During enrollment, seven elementary 
schools (4 public and 3 private [the municipality has 82 
schools, of which 27 are private]) were initially invited to 
participate in the study. The schools are close to the 
University and receive students from different areas of the 
city, due to the presence of important urban transport lines 
of the municipality. However, after the school principals 
were invited to participate, only three private schools 
agreed to participate (the public schools claimed excess of 
administrative work). In the school units that authorized 
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the study, all young individuals aged 11-14 years were invit-
ed to participate resulting in 495 adolescents from 3 school 
units invited to the study ([the municipality has 6,108 ele-
mentary school students enrolled in private schools]). After 
the announcement of the study, the documents related to 
the ethical aspect of the survey were collected, when 127 
adolescents returned the correctly filled out documents 
(there were no exclusions due to filling errors). However, 
after the completion of all assessments involved in the 
study, seven adolescents were excluded (did not complete 
all the tests required by the study), and thus the final sam-
ple consisted of 120 adolescents of both genders.

All adolescents who agreed to participate, provided 
Informed Consent form signed by parents or legal guardians 
and met the following inclusion criteria: age between 11 
and 14 years; regularly enrolled at an elementary school 
unit; no previously known clinical or metabolic disorders 
that could interfere with any physical or sports activity, and 
no eventual or regular consumption of any medication. This 
study is in accordance with the standards established by 
the National Health Council (Resolution number 1996/196) 
and was approved by the Institutional Review Board of 
Universidade Estadual Paulista, Presidente Prudente cam-
pus (number 322,650/2013).

During a face-to-face interview ethnicity was recorded 
(white, black, Asian, and others), as well as age (differ-
ence from date of birth to the assessment date, expressed 
in centesimal values) and gender of adolescents. The fol-
lowing data were collected: participation in school 
Physical Education (PE) classes in number of days per 
week (range 0-3 days), and any sports activities practiced 
outside of the school environment (including any compet-
itive sports practice supervised by a Physical Education 
professional or previously qualified instructor). Thus, 
sports activities outside of the school environment were 
assessed using the following questions: Do you participate 
in sports activities outside of the school environment? 
(dichotomized into yes [1] and no [0]). If yes, on which 
days of the week do you practice a sports activity? For 
statistical analysis, the variable “sports practice outside 
of the school environment” was treated as the number of 
days in the week in which the adolescents reported this 
practice (in our sample, this variable ranged from 1-5 
days). The habitual physical activity (HPA) was evaluated 
by a pedometer (Yamax Digiwalker brand, model SW200) 
attached to the clothes at the hip, over a period of 7 con-
secutive days. The device computes oscillations in the 
vertical axis, which reproduce the human gait, and thus 
the habitual physical activity was expressed by the mean 
daily number of steps (steps/day).11

Systolic blood pressure (SBP), diastolic blood pressure 
(DBP) and resting heart rate (rHR) were measured by the 
oscillometric method, using an automatic device (Omron 
Healthcare, Inc., IntelliSense, model HEM 742 INT, 
Bannockburn, Illinois, USA) validated by Christofaro et al.12 
For these measures, after a period of 10 minutes of rest in 
the sitting position, the midpoint of the humerus of the 
right arm of the assessed subject was involved by a cuff on 
a suitable size for arm circumference, namely: age up to 13 
years [child size] (6 cm 3 12 cm) and age older than 13 years 
[midsize] (9cmx18cm). Obese adolescents used specific 

cuffs, considering the greater arm circumference. Three 
measurements were performed with a one-minute interval 
between them, and the mean of the last two measure-
ments was considered the adolescent’s blood pressure 
(BP).13

The intima-media thickness (IMT) and the arterial blood 
flow were measured by a single physician, specialized in 
imaging diagnosis, using Doppler ultrasound assessment 
(Philips HD 11 XE, Brazil) equipped with a high-resolution 
multi-frequency linear transducer, adjusted to 12 MHz. The 
recommendations of the Brazilian Society of Cardiology 
were used for this assessment,14 which evaluated the com-
mon carotid and femoral arteries (right side), followed by 
the estimation of the following variables: IMT, which corre-
sponds to the distance between the two echogenic lines 
representing the lumen/intima and media/adventitia inter-
faces of the arterial wall15 of the common carotid (CCA-
IMT) e femoral artery (FA-IMT), and the index of resistance 
to blood flow, calculated by the sum of the maximum and 
minimum blood flow velocity divided by the maximum flow 
velocity of the common carotid (CCA-IR) and femoral artery 
(FA-IR). During the evaluation of the common carotid 
artery, the neck was slightly hyperextended and inclined to 
an angle of approximately 45º. For measurements in the 
femoral artery, the adolescent’s leg remained stretched 
out on a stretcher, and the measurements were performed 
close to the inguinal region.

For the assessment of heart rate variability (HRV), the 
resting heart rate was recorded beat by beat using a heart 
rate monitor (Polar®, model RS800, Kempele, Finland), val-
idated for the purposes of this study.16 The adolescents 
remained in the supine position and on spontaneous breath-
ing for 30 minutes for this measurement, with electrodes 
positioned at the xiphoid process of the sternum. The 
watch used for data recording was placed on the wrist of 
the subjects, who kept their arms extended at the side of 
the body. All adolescents were instructed to refrain from 
caffeine intake and physical activity for 24 hours before the 
test,3 and assessments were carried out in the morning to 
avoid possible influences of the circadian rhythm, in an 
acclimatized room at 25 ºC (±1 ºC), following previous rec-
ommendations.17

Data recorded on the beat-to-beat mode in milliseconds 
were downloaded by infrared transmission on a laptop com-
puter using Polar Pro Trainer software, release 5.41.002. 
The data filtering method was carried out in two stages: 
digital filtering through the software used to download the 
data, and manual filtering in order to visually check the 
variations in the intervals between heartbeats and there-
fore remove abnormal intervals.5,18 A total of 1,000 R-R 
intervals were used for data analysis, and the mean value 
between the R-R intervals (M-RRi) and the variability index 
of heart rate using the linear method in the time domain 
(rMSSD) were calculated using Kubios HRV software, release 
2.0. The rMSSD index corresponds to the root mean square 
of successive differences squared between consecutive R-R 
intervals, in which it represents the predominance of the 
parasympathetic autonomic nervous system activity.5

All measurements were carried out with the subjects 
wearing light clothing and no shoes. Body weight was mea-
sured in a digital scale (Filizola, Personal Line 200 model, 
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Brazil) with a precision of 0.1 kg, while height was measured 
using a stadiometer fixed on the wall (Sanny, Professional 
model, Brazil) to the nearest 0.1 cm. Sitting height was 
obtained using a wood bench with a height of 50 cm attached 
to the stadiometer. The length of the legs was obtained by 
subtracting sitting height from the height.19 Based on these 
measures, biological maturation was estimated by peak 
growth velocity (PGV), using mathematical models based on 
anthropometric measurements.20 The results obtained from 
this model indicate the remaining time (years) until the ado-
lescent reaches somatic maturation.

Adipose tissue was measured by bone densitometry 
(General Electric, model Lunar - DPX-NT). The equipment 
was calibrated before the start of the measurements, in 
order to verify the guarantee of quality of the assessments, 
according to the manufacturer’s recommendations. After 
this initial procedure, the whole body scan of the sample 
was performed. The radiation dose was not detrimental to 
the health of the adolescents, being less than 0.05 milli-
rem. During the examination, all participants used light-
weight clothing, remained barefoot, with no metal objects 
on their bodies, being positioned on the equipment in the 
supine position throughout the examination and remaining 
motionless for approximately 15 minutes. Body fat (BF) was 
expressed in percentages using the software GE Medical 
Systems Lunar, release 4.7.

Initially, at the statistical analysis, the distribution of the 
data set was tested according to the Gaussian model and, 
based on this assumption, we chose the non-parametric 
statistics for the correlation analyses. For the multivariate 
model, the rMSSD index was submitted to logarithmic trans-
formation (base-10 logarithm).21

To describe the sample, the median and the difference 
between quartiles were used, with the difference between 
groups (dichotomized into yes [1] or no [0]) engaged in sports 
practice expressed by the Mann-Whitney test. Due to the use 
of certain non-parametric variables, Spearman’s correlation 
(rho) was used to verify the association between sports prac-
tice and the cardiovascular health risk indicators. The signif-
icant associations in Spearman’s correlation were entered 
into the multivariate model (linear regression) using two 
models: Model 1 - adjusted by gender, ethnicity, age and BF, 
and Model 2 - PGV in addition to Model 1 variables.

Similarly, significant comparisons were analyzed from the 
perspective of the analysis of covariance (ANCOVA [adjusted 
for gender, ethnicity, age and BF]), which generated means 
estimated after adjustment of variance explained by con-
founding variables. The Bonferroni post hoc test was used 
when necessary, and the Levene test demonstrated the 
homogeneity of variances for the models. Finally, effect size 
measures were provided by the eta-squared (ES-r) (Small 
0.010 to 0.059, Moderate 0.060 to 0.139, and High ≥0.140).22 
Statistical significance (p-value) was considered relevant 
when values were <5%, and it was analyzed by the BioEstat 
software (release 5.0, Tefé, Amazonas).

Results

Of the total study sample, 50% (95% CI: 41.1%-58.9%; n=60) 
of the adolescents reported being involved in some sports 

practice outside of the school environment (56.5% boys and 
43.1% girls; p=0.201). PE classes were not associated with 
any other physical activity indicator (sports and HPA); how-
ever, and as expected, sports activities outside of the 
school environment and the HPA were associated.

The dependent variables (M-RRi, rMSSD, CCA-RI, FA-RI, 
CCA-IMT, and FA-IMT) did not differ when the sample was 
stratified according to the HPA and the number of PE class-
es. On the other hand, when the sample was dichotomized 
by sports practice outside of the school environment, there 
was a significant difference for age (p=0.042), body weight 
(p=0.048), height (p=0.043), PGV (p=0.003), M-RRi (p=0.012) 
and rMSSD (p=0.019) (Table 1).

ANCOVA identified that even after controlling variance 
explained by the confounding factors, young individuals who 
practiced sports still showed higher values for HRV, and the 
effect magnitude of the sports practice on the dependent 
variables was moderate (Table 2). Sports activities outside of 
the school environment had a significant and positive associ-
ation with M-RRi (rho=0.23) and rMSSD (rho=0.25). On the 
other hand, the HPA and PE classes were not associated with 
any of the outcomes involved in this study (Table 3).

In the multivariate model, only the rMSSD index 
remained associated with sports practice, after adjust-
ment for confounders (model 1 [gender, ethnicity, age and 
BF]). Finally, the rMSSD index remained associated with 
sports practice outside of the school environment, even 

Table 1 Comparative analysis of the dependent variables 
according to sports practice outside of the adolescents’ 
school environment, Presidente Prudente, São Paulo. Brazil, 
2013. Values expressed in medians (difference between 
quartile).

Sports practice outside of the 
school environment 

p-value

Yes (n=60) No (n=60)

Age (years) 12 (1) 11 (1) 0.042
Weight (kg) 51.2 (19) 49.2 (19.2) 0.048
Height (cm) 1.57 (0.10) 153 (0.10) 0.043
BF (%) 31.5 (13.6) 28.9 (19.4) 0.361
PGV –2.13 (0.93) –2.54 (1.10) 0.003
mSBP (mmHg) 113.3 (15.7) 108.8 (16.1) 0.118
mDBP (mmHg) 68.3 (10.7) 65.0 (15.7) 0.719
rHR (bpm) 76.6 (15.1) 75.6 (15.5) 0.659
M-RRi (ms) 781.6 (142.1) 740.1 (138.1) 0.012
rMSSD (ms) 49.5 (26) 43.0 (29) 0.019
CCA-IMT (mm) 0.45 (0.05) 0.46 (0.05) 0.228
FA-IMT (mm) 0.39 (0.08) 0.38 (0.11) 0.991
CCA-RI 0.75 (0.1) 0.73 (0.1) 0.194
FA-RI 0.94 (0.1) 0.98 (0.1) 0.506
Steps/day 9804.5 (6545) 8139.2 (3085) 0.086

BF, body fat; PGV, peak growth velocity; mSBP, mean systolic 
blood pressure; mDBP, mean diastolic blood pressure; rHR, resting 
heart rate; MRRi, mean RR interval; rMSSD, root mean square of 
successive differences between adjacent normal RR intervals; 
CCA-IMT, common carotid artery intima-media thickness; FA-IMT, 
femoral artery intima-media thickness; CCA-RI, common carotid 
artery resistance index; FA-RI femoral artery resistance index.
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after statistical control (model 2) for organic maturation 
(3=0.039 [0.01;0.08]) (Table 4).

Discussion

The results of this study indicate that adolescents engaged 
in sports activities outside of the school environment had 
higher HRV, even when the analysis was controlled for fac-
tors such as biological maturation. On the other hand, this 
association was not observed for PE classes and HPA.

In this study, adolescents engaged in sports activities 
outside of school were older and had higher body weight, 
height and biological maturation. It is known that, with 
advancing age, there is a tendency to decreased vagal 
response and decline in HRV23; however, this behavior does 
not seem to be accentuated among adolescents.17 It should 
be noted that physical exercise has a modulating role in 
cardiorespiratory fitness and, therefore, may slow the 
reduction in parasympathetic activity.23,24

In parallel, the literature has identified that the cardio-
respiratory fitness of obese adolescents engaged in physical 
exercises is closely associated with the increase in vagal 
response during rest,3 as well as detraining is closely asso-
ciated to the decrease in the rMSSD index.25 Recently, 
Fernandes et al.24 observed that the reducing effect of 
sports on the behavior of rHR was mediated by its action on 
cardiorespiratory fitness (regardless of BF). In this sense, 

our results demonstrate that sports activities outside of the 
school environment are characterized as an important vari-
able associated with autonomic modulation, as the rMSSD 
has been shown in the literature as an important indicator 
index of parasympathetic activity.5,25

Table 2 Means (95% confidence interval) adjusted for gender, age, body fat, ethnicity and sexual maturation for the values of 
heart rate variability according to sports practice in adolescents, Presidente Prudente, São Paulo. Brazil, 2013.

Heart rate variability No sports practice 
(n=60)

With sports practice 
(n=60)

ANCOVA Size of effect

F p–value ES-r (Qualitative)

M-RRi (ms) 726.5 (693.1-759.9) 797.7 (765.1-830.5) 8.674 0.004 0.078 Moderate
rMSSD (ms) 41.8 (35.7-47.8) 53.1 (47.1-59.1) 6.680 0.011 0.061 Moderate

HR, heart rate; M-RRi, mean RR interval; rMSSD, root mean square of successive differences between adjacent normal RR intervals; 
95%CI, 95% confidence interval; ANCOVA, analysis of covariance; ES-r, eta squared, which denotes an effect size measure; p-value <0.05, 
statistical significance.
Mean and 95% CI estimated by ANCOVA.

Table 3 Spearman’s correlation (rho) between physical activity indicators and cardiovascular parameters in adolescents. 
Presidente Prudente, São Paulo. Brazil, 2013.

Physical activity mSBP 
(mmHg)

mDBP 
(mmHg)

rHR 
(bpm)

M-RRi 
(ms)

rMSSD 
(ms)

CCA-IMT 
(mm)

FA-IMT 
(mm)

CCA-RI FA-RI

rho rho rho rho rho rho rho rho rho

Sports practice (days/week) 0.13 0.03 –0.06 0.23a 0.22a –0.07 0.01 0.10 –0.05
p-value 0.150 0.704 0.478 0.012 0.018 0.405 0.915 0.263 0.570
PE classes (days/week) 0.01 –0.09 –0.12 0.08 0.09 0.14 0.084 –0.01 –0.07
p-value 0.888 0.318 0.187 0.395 0.116 0.116 0.364 0.941 0.438
Habitual PA (steps/day) 0.13 0.05 –0.10 –0.02 0.01 0.02 0.13 0.16 0.04
p-value 0.134 0.581 0.259 0.801 0.779 0.779 0.132 0.08 0.592

mSBP, mean systolic blood pressure; mDBP, mean diastolic blood pressure; rHR, resting heart rate; M-RRi, mean RR interval; rMSSD, root 
mean square of successive differences between adjacent normal RR intervals; CCA-IMT, intima-media thickness of the common carotid 
artery; FA-IMT, intima-media thickness of the femoral artery; CCA-RI, common carotid artery resistance index; FA-RI, femoral artery 
resistance index; rho, Spearman’s correlation coefficient; 95% CI, 95% confidence interval; PE, physical education; PA, physical activity.
a p-value<0.05, statistical significance.

Table 4 Multivariate models (linear regression) including 
sports practice outside of the school environment and 
cardiovascular risk indicators for the adolescents’ health, 
Presidente Prudente, São Paulo. Brazil, 2013.

Independent 
variable 

M-RRi (ms) rMSSD (ms)

b (b95% CI) b (b95% CI)

Model 1
Sports practice 
(days/week)

0.031 (–0.01; 0.07) 0.042 (0.01; 0.07)

p-value 0.147 0.029

Model 2
Sports practice 
(days/week)

0.031 (–0.01; 0.07) 0.039 (0.01; 0.08)

p-value 0.143 0.042

M-RRi, mean RR interval; rMSSD, root mean square of successive 
differences between adjacent normal RR intervals; 95% CI, 95% 
confidence interval; Model 1, adjusted for gender, ethnicity, age 
and body fat; Model 2, adjusted for gender, ethnicity, age, body 
fat and peak growth velocity.
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On the other hand, CCA-IMT and FA-IMT, as well as CCA-IR 
and FA-IR showed no significant association with any of the 
physical activity indicators. The literature has shown that 
increase in the shear stress caused by exercise can stimu-
late the release of “cardioprotective” substances at the 
expense of the resistance that blood flow exerts on endo-
thelial cells.26 These biomolecular messengers have the 
capacity to inhibit oxidative stress, platelet aggregation 
and smooth muscle cell proliferation,26 with all these car-
diometabolic responses being involved with IMT in the long-
term,2 not being necessarily observed in young populations. 
Supporting this hypothesis, a similar result was observed by 
Loprinzi et al.27 with adolescents of both genders (age rang-
ing from 6-18 years), in which the practice of HPA was asso-
ciated with lower C-reactive protein values (important 
inflammatory agent closely related to the atherogenic pro-
cess) in adults, but not in young individuals.

An important consideration on the lack of associations 
between HPA, physical activity outside of the school envi-
ronment and the analyzed outcomes needs to be made. In 
fact, total physical activity is a construct that involves 
activities of all intensities (not necessarily of moderate to 
high intensity), and therefore the non-significant coeffi-
cients were not a big surprise. However, the non-significant 
results for PE classes reflect a deficiency in our education-
al system (previous information report low energy demand 
involved in this type of activity, and a substantial part of 
the Physical Education class is spent with activity manage-
ment),28 as actions in the school environment have been 
effective in improving the HRV.9 Therefore, the practice of 
sports has been clearly demonstrated and consistently 
widespread among children and adolescents, not only due 
to its importance in the formation of the young individuals’ 
personality,29 but also due to its importance in increasing 
the time spent in moderate and vigorous intensity physical 
activities and its impact on the abovementioned health 
indicators.30

Some limitations must be mentioned. The cross-sectional 
design does not allow establishing a causal association 
between the observed outcomes. However, these results 
are derived from the preliminary data of an ongoing cohort 
and thus, in the future, these findings might be reanalyzed 
from a longitudinal perspective. Additionally, the absence 
of more accurate information about PE classes and sports 
activities outside of the school environment (intensity of 
exercise, session length, sports modality, time spent with 
that sports modality, etc.) deserves to be highlighted as a 
limitation. On the other hand, recent data in the literature 
showed that achieving at least 11,500 steps/day is similar 
to achieving the minimum guideline for physical activity in 
young individuals: 60 minutes/day of physical activity of 
moderate or vigorous intensity.11 In this sample, there was 
an association between achieving the cutoff of steps a day 
and being involved in sports activities (OR=3.05; 95% CI: 
1.25 to 7.39), and the number of days involved with sports 
activities was associated with the total number of steps 
accumulated during the week (r=0.21; 95% CI: 0.02-0.37). 
Thus, these data demonstrate that, although relatively 
simple, the questions used to characterize the organized 
practice of sports were effective in differentiating more 
physically active young individuals.

Therefore, it can be concluded that the practice of 
sports outside of the school environment was related to 
HRV indicators at rest.

Funding

Fundação de Amparo a Pesquisa do Estado de São Paulo 
(FAPESP; Process n. 2013/06052-2) and CNPq (Universal 
Announcement 14/2013; Process n. 476295/2013-0).

Conflicts of interest

The authors declare no conflicts of interest.

References

1. World Health Organization [Internet page]. Cardiovasculardiseases 
(CVDs): Fact sheet n◦317 [accessed 1 Mar 2014]. Available from: 
http://www.who.int/mediacentre/factsheets/fs317/en/index.
html

2. Herouvi D, Karanasios E, Karayianni C, Karavanaki K. 
Cardiovascular disease in childhood: the role of obesity. Eur J 
Pediatr. 2013;172:721-32.

3. Da Silva DF, Bianchini JA, Antonini VD, Hermoso DA, Lopera CA, 
Pagan BG, et al. Parasympathetic cardiac activity is associated 
with cardiorespiratory fitness in overweight and obese 
adolescents. Pediatr Cardiol. 2014;35:684-90.

4. Rubin DA, Hackney AC. Inflammatory cytokines and metabolic 
risk factors during growth and maturation: influence of physical 
activity. Med Sport Sci. 2010;55:43-55.

5. Vanderlei LC, Pastre CM, Hoshi RA, Carvalho TD, Godoy MF. 
Basic notions of heart rate variability and its clinical 
applicability. Rev Bras Cir Cardiovasc. 2009;24:205-17.

6. Hirooka Y, Sagara Y, Kishi T, Sunagawa K. Oxidative stress and 
central cardiovascular regulation pathogenesis of hypertension 
and therapeutic aspects. Circ J. 2010;74:827-35.

7. Hirooka Y. Oxidative stress in the cardiovascular center has a 
pivotal role in the sympathetic activation in hypertension. 
Hypertens Res. 2011;34:407-12.

8. Fronchetti L, Aguiar CA, Aguiar AF, Nakamura FY, De-Oliveira FR. 
Modificações da variabilidade da frequência cardíaca frente ao 
exercício e treinamento físico. R Min Educ Fis. 2007;15:101-29.

9. Radtke T, Khattab K, Brugger N, Eser P, Saner H, Wilhelm M. 
High-volume sports club participation and autonomic nervous 
system activity in children. Eur J Clin Invest. 2013;43:821-8.

10. Miot HA. Sample size in clinical and experimental trials. J Vasc 
Bras. 2011;10:275-8.

11. Adams MA, Johnson WD, Tudor-Locke C. Steps/day translation 
of the moderate-to-vigorous physical activity guideline for 
children and adolescents. Int J Behav Nutr Phys Act. 2013;10:49.

12. Christofaro DG, Fernandes RA, Gerage AM, Alves MJ, Polito MD, 
Oliveira AR. Validation of the Omron HEM 742 blood pressure 
monitoring device in adolescents. Arq Bras Cardiol. 2009;92: 
10-5.

13. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves J, HillMN, 
et al. Recommendations for blood pressure measurement in 
humans and experimental animals: Part 1: blood pressure 
measurement in humans: a statement for professionals from 
the subcommittee of professional and public education of the 
American Heart Association Council on High Blood Pressure 
Research. Circulation. 2005;111:697-716.



180 Cayres SU et al.

14. Silva CE, Tasca R, Weitzel LH, Moisés VA, Ferreira LD, Tavares 
GM, et al. Standardization of equipment and techniques for 
conducting echocardiographic examinations. Arq Bras Cardiol. 
2004;82 Suppl 2:1-10.

15. Jourdan C, Wühl E, Litwin M, Fahr K, Trelewicz J, Jobs K, et al. 
Normative values for intima-media thickness and distensibility of 
large arteries in healthy adolescents. J Hypertens. 2005;2:1707-15.

16. Gamelin FX, Berthoin S, Bosquet L. Validity of the polar S810 
heart rate monitor to measure R-R intervals at rest. Med Sci 
Sports Exerc. 2006;38:887-93.

17. Vanderlei FM, Rossi RC, Souza NM, De Sá DA, Gonçalves TM, 
Pastre CM, et al. Heart rate variability in healthy adolescent 
sat rest. J Hum Growth Dev. 2012;22:173-8.

18. Godoy MF, Takakura IT, Correa PR. The relevance of nonlinear 
dynamic analysis (Chaos Theory) to predict morbidity and 
mortality in patients undergoing surgical myocardial 
revascularization. Arq Cienc Saude. 2005;12:167-71.

19. Gordon CC, Chumlea WC, Roche AF. Stature, recumbent length, 
and weight. In: Lohman TG, Roche AF, Martorell R, editors. 
Anthropometric standardization reference manual. Champaign: 
Human Kinetics Books; 1988. p. 3-8.

20. Mirwald RL, Baxter-Jones AD, Bailey DA, Beunen GP. An 
assessment of maturity from anthropometric measurements. 
Med Sci Sports Exerc. 2002;34:689-94.

21. Massad M, Menezes RX, Silveira PS, Ortega NR. Métodos 
quantitativos em medicina. São Paulo: Manole; 2004.

22. Maher JM, Markey JC, Ebert-May D. The other half of the story: 
effect size analysis in quantitative research. CBE Life Sci Educ. 
2013;12:345-51.

23. De Meersman RE, Stein PK. Vagal modulation and aging. Biol 
Psychol. 2007;74:165-73.

24. Fernandes RA, Vaz Ronque ER, Venturini D, Barbosa DS, Silva 
DP, Cogo CT, et al. Resting heart rate: its correlations and 
potential for screening metabolic dysfunctions in adolescents. 
BMC Pediatr. 2013;13:48.

25. Gutin B, Barbeau P, Litaker MS, Ferguson M, Owens S. Heart 
rate variability in obese children: relations to total body and 
visceral adiposity, and changes with physical training and 
detraining. Obes Res. 2000;8:12-9.

26. Zago AS, Zanesco A. Nitric oxide, cardiovascular disease and 
physical exercise. Arq Bras Cardiol. 2006;87:e264-70.

27. Loprinzi P, Cardinal B, Crespo C, Brodowicz G, Andersen R, 
Sullivan E, Smit E. Objectively measured physical activity 
and C-reactive protein: National Health and Nutrition 
Examination Survey 2003-2004. Scand J Med Sci Sports. 2013; 
23:164-70.

28. Kremer MM, Reichert FF, Hallal PC. Intensity and duration of 
physical efforts in physical education classes. Rev Saude 
Publica. 2012;46:320-6.

29. Malina RM. Children and adolescents in the sport culture: the 
overwhelming majority to the select few. J Exerc Sci Fit. 
2009;7:S1-10.

30. Machado-Rodrigues AM, Coelho e Silva MJ, Mota J, Santos RM, 
Cumming SP, Malina RM, et al. Physical activity and energy 
expenditure in adolescent male sport participants and 
nonparticipants aged 13 to 16 years. J Phys Act Health. 2012;9: 
626-33.


	Sports practice is related to parasympathetic activity in adolescents
	Introduction
	Method
	Results
	Discussion
	Funding
	Conflicts of interest
	References


