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Body mass index Khe design corresponds to a study with a quanti-
Autonomic profile p CC was determined using the Poortmans and
Heart rate variability
Normative values when comparing: 13.13 + 3.57kg for women vs 15.79
Children } i ignificance of p =.01. The autonomic profile did not show
Gender igni ] he mean of the mean R-R intervals (MRR) was 616.16 *
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1. Introduction

round 44 million (6.7%) of the world’s children aged less than five years were overweight (OW) or obese
A(OB) in 2012 (Pan American Health Organization [PAHO], 2014). Furthermore, the rapid rise in childhood
obesity is one of the most serious public health challenges of the 21st century, with the number of children
and adolescents affected by obesity increasing more than ten times from 11 million in 1975 to 124 million in 2016
(World Health Organization [WHO], 2020). Indeed, a study estimate that between 42.5 and 51.8 million children
and adolescents 0-18 years in Latin America classified as OW or OB, representing 20-25% of the total popul

between 5 to 11 years the prevalence of OW an OB was 32.8% for girls and 33.7% for boys respectivel
as adolescent population that was classified between 39.2% for girls and 33.5% for boys (Shamabh et al,,
Owing to the statistics the mentioned context, result very important identify body composition chil
the status of health, because there is an established link between OW and OB during childhood g

cardiovascular disease, and reduced autonomic cardiac modulation (Brich et al., 2012; Die
2018; Santos et al,, 2015).

Previous research pointed out that in children the body mass index (BMI) is hig
mass and widely used as a valid indirect measurement of adiposity in children, thus
accepted method to assess weight- related health as it is strongly associated
cardiovascular mortality (Hernandez et al.,, 2017; Subramanian et al., 201
adolescenceitis acknowledged that BMIis arather poorindicator to show thg JPpution o the body composition,
because it does not differentiate between lean body mass and body fat Mipalc very important markers
of malnutrition impacting in diagnosis (Calcatera et al., 2019). Hence, is essary to complement the body
composition profile in children, where the anthropometry, allows t information than BM], being fat
mass and muscle mass leading useful results, in that sense the equati ented in children by the scientific
community (Curilem et al., 2016) are the equation proposed by Poort s etal. (2005) to quantify the muscular
component and the equatlon of Slaughter et al. (1998) to egiigate bod atness. In relatlon to the dlstrlbutlon of

le internationally
disease risk and

Another important manifestation of obesity is j
previous studies find BMI is significantly and in o0 the square root of the mean of the sum of the
j if the BMI is high decrease the RMSSD, while the
low frequency/ high frequency ratio appe i ' children, adolescents, and young people respectively

(Farah et al., 2018; Rossi et al,, 2015; S . 5). Therefore, one of the promising markers to assess

arasympathetic nervous system (PNS) on the cardiac sinus
consecutive electro-cardiogram R-R intervals (R-Ri; N-N), (Catai
have considered it a good indicator of autonomic control related

node, HRV describes the oscillatio
et al.,, 2019; Malik et al,, 1996) S0
to cardiovascular health for
etal, 2012; Sassi etal., 201
and they may be grou od | istical, spectral, graphical, nonlinear, or information based (Bobkowski et al.,

tal,2012; Sassi etal., 2015). Among all methods and parameters since the 1996

frequency-do Panalysis for short- and long-term recordings (Bobkowski et al., 2017; Malik et al., 1996;
Sassietal., 2 with the Poincaré plot as the only common technique in the complex field of non-linear

methods
Ont it must not be forgotten that HRV is a very sensitive physiological marker. Thus scientific
com s to contextualize those markers to the ethnicity, age, gender, the level of physical activity or even

ikewise BMI, physical fitness (Malik et al., 1996; Sassi et al., 2015), hence the data from previous
e extrapolated to the rest of the Mexican population because the sample of those studies were
s analyzed OB adolescents men (Guizar et al., 2005), and also the target population for other studies
pung adults, active and athletes (Medina et al., 2012; Miranda et al., 2020). In consequence, according to
) evidence and lack of local information in most part of México, particularly in the Region of Chihuahua, there
is a®nowledge gap about the body composition and autonomic profile in Mexican children by gender. Hence, the
aim of this study was primarily to explore the values of body composition and the autonomic profile through HRV
in 52 grade of primary school students of the north of Mexico and determine the possible differences by gender.
In the second instance, generate tables of percentiles of body composition and autonomic profile of Mexican
children.



TECHNO Review, 2023, pp. 3 - 13

2. Materials and Methods

2.1. Study Design and Participants

A transversal-correlational study has been made, prior to the lockdown caused by the Covid-19 pandemic. Eight
5th grade groups from federalized elementary schools be-longing to School Zone 46 in Chihuahua northern
Mexico were invited to participate on the study, of which four of them agreed to participate. Initially, the study has
had 122 volunteers. Non-probability sampling was the technique used in this study.

The exclusion criteria were those students who are cared for by the department of special education E
and have a diagnosis of neurological disorder, this includes students who have Down syndrome, stud 0
are undergoing medical treatment that interferes with the ANS response, students with cardiovascular dis&ges,
or who suffer from childhood diabetes, students younger or older than 11 years old, were disc
investigation. Elimination Criteria were if during the measurements the student stated that he
participate in the measurement, due to fear or shame, her decision was respected and they
the study, as well as excluding all subjects does not meet the previous requirements for
example; prior to collection, have abstained from vigorous physical activity for at least 4
not having ingested stimulant substances such as coffee, energy drinks, to-bacco, or
the ANS response. Finally, after application of those criteria the sample was 74 chi
who complete the requirements.

To enroll a child in the study, parents or legal guardians’ permission wa
legal guardians were informed of the study and the procedures involved a
approved by the Ethics and Bioethics Committee of the Autonomous Uni
1-11). It was conducted following the Declaration of Helsinki, respect the h

rltten onsent. The study was
dad Juarez (ID CIEB-2020-
oin rights of the participants.

2.2. Procedures

2.2.1. Anthropometric Measurements and Body Composition

Anthropometric evaluations were developed by certific Qcssionals on ISAK and in controlled conditions
in the morning. The requirements for the study subje present to the evaluation in fast and with an
empty bladder, also without corporal lotions that g 2 measurement. To obtain the corporal weight

a weighing machine with a 0.1 kg precision [TANSYA® M 0 okyo, Japan], the measurement was made with
the subject in a standing position, wearing girls a light top who were proportionated by the
investigation group. The height was sized 1
the standing position without no footw
marking of the anatomic points of r

sing the head traction in the Frankfort. Posteriorly the
ing a dermo-graphic pencil to measure the tricipital skinfold
s the same as the relaxed arm circumferences, relaxed waist
and maximum calf for those who were used Lufkin® [Executive
s and a skinfold caliper Slim Guide® with a 0.5mm. The body mass
oral weight (kg) with the height (m)2, at-tending the NORMA Official
ablish points of measurement of the anthropometric indicators for the

circumference, gluteus maximus,
Thinline W606ME] metallic 1nexte
index (BMI) was obtained di
Mexicana NOM-008-SSA3-2
Mexican population. |
of the waist (cm) wi
Further, the m
next equation:

cular MasNgkg; MM) = Height * ([0.0064 * corrected arm perimeter?] + [0.0032 * corrected thigh
perimeter?] + [0.0015 * corrected calf perimeter?] + [2.56 * sex] + [0.136 * age] (1)

tion height it is expressed in (m); the corrected arm perimeter= arm relaxed perimeter (cm) -
[mm] /10); the corrected thigh perimeter= medial thigh perimeter [cm] - (anterior thigh fold [mm] /
; the corrected calf perimeter= calf perimeter [cm] - (fold calf [mm] / 10); in respect with the sex= the 0 value
e women and the 1 for men, age is expressed in years.

e body fat percentage was quantified by using the Slaughter et al. (1998) equations for children respectably
as shown in the next equation:

In boys: % Fat Mass (% FM)=0.735 * (tricipital fold + medial leg fold+ 1.0) (2)
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In girls: % Fat Mass (% FM)= 0.610 * (tricipital fold + medial leg fold + 5.1) (3)

For both equations of Slaughter et al. (1998) the tricipital fold is expressed in (mm) and the medial leg fold
also in (mm).

2.2.2. Heart Rate Variability Measurements

The measurement was developed in a controlled environment, maintaining control of lighting, te
260C and i in the absence of devices that could generate noise in the recording (Sharma et al,

as it has been employed in subjects with similar characteristics to the sample (Michels Qgal:
of the recording was of 10 minutes duration (Michels et al., 2013; Sharma et al., 2014 in
previous studies (Naranjo et al., 2019).

Subsequently, the data was extracted from the Polar® program using a noteffad a rocessed in the Kubios
HRYV software (Tarvainen et al., 2014) to develop the HRV analysis using thgsge-do method, through the
mean of the N-N intervals (mRR), rMSSD, the logarithm of the square root g4 h of the mean of the differences
of the squares of consecutive N-N intervals LnRMSSD, considered variabN cummyg parasympathetic nervous
system (PNS) activity (Michels et al, 2013; Sharma et al., 2015). Like ariables of the very low frequency
band (MBF; 0.0033 - 0.04 Hz), the low frequency band (BF; 0.04 - 0.1 frequency band (AF; 0.15 - 0.4
Hz) and the total spectral power (TP= VLF + LF + HF) were analyzed requency domain method.

In addition, the data was analyzed using the nonlinear Poincarefflispersion plot method, through which
parameters that quantify the standard deviation (SD) of port- andong-term N-N interval variability (SD1
and SD2, respectively) can be characterized (Rahman e . Where SD1 reflects short-term HRV, which is
(PNS) activity (Rahman et al.,, 2018; Tayel, &

osition as in

AlSaba, 2015) and SD2 represents the standard d
believed to reflect long-term HRV (Tayel, & AIS

Finally, the two new indexes were applie i is the stress score (SS), which is obtained from the
following equation:

SSNR000 * 1 / SD2 (4)

Because SD2 is an inverse funcigon of pJasympathetic activity, the inverse of SD2 is expressed to obtain a
value that is directly proportjonal t&ggm etic activity, it is multiplied by 1000 so that the value obtained is a
number that can be handled yenis index can be considered as an index of physiological stress (Naranjo
etal, 2015).

The second is the

Sl
parasympathetic ratio (R S:PS):
R S: PS= The rational of (SS: SD1) (5

core and SD1 is the diameter or transverse axis of the ellipse of the Poincaré diagram.
ressing a relation between sympathetic and parasympathetic activity (Naranjo et al., 2015).
nce SD2 is an inverse function of sympathetic activity, we expressed the inverse of SD2 to
e that is directly proportional to sympathetic activity (multiplied as physiological stress index and

¥e analysis was performed using Statistical Package for the Social Sciences (SPSS) version 24.0 (SPSS Inc,
3go, IL, USA). Descriptive statistics were calculated to obtain the mean (X) and standard deviation (SD) for
each variable. The Kolmogorov-Smirnov goodness-of-fit test (n = 50) was applied to determine the normality
of the data and, since the results obtained were nonparametric, the Mann-Whitney U test was performed for
nonparametric data, where boys were compared with girls, and percentile tables were generated for the variables
analyzed.
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3. Results

3.1. Results of Body Composition

Firstly, the next socio-demographical characteristics are presented in the total of the sample, the data expressed
in the mean and SD respectively. The weight was of 35.37 + 9.39 kg, the size of 138.56 * 7.99 (cm), the BMI of
18.38 £ 3.463 (kg / m2), the FM was of 14.35 * 3.7 (kg), the % of the BFP 0f 29.04 + 10.3 %, WHR was of .85 + .05
arbitrary units (ua) finally the WSR was of 0.45 +.05.

By comparing the corporal position by gender there were only significant differences in two vagfble
Muscular mass and waist-hip ratio, allowing to asseverate that in the present sample of the children in t

of Mexico, the boys of 11 years old have a bigger muscle mass compared with girls, also in this group e a
bigger propension to develop an accumulation on adipose tissue in the abdominal region accordinggto the wa
hip ratio = 0.88 + 0.44 compared with other girls of the same age p= 0. In the table 1 is shg compgete

breakdown of the descriptive data in corporal composition by gender.

Table 1. Comparison of the corporal composition by gender

Girls Boys
M SD M SD
Weight (kg) 36.25+9.59 34.34+9.19

. 140.18 + 136.66 +
Size (cm) 8.11 7.54

BMI (kg/m? 18.44 +3.46 18.31+£3.5
MM (kg) 13.13+3.57 15.79+3.50

Variable

FM (%)  30.31%8.69

WHR (ua) 0.83 +0.05

WSR (ua)  0.44+0 N46 + S

Note: X: mean; SD: standard deviation; the BMI: bo inCm#¥ / m2); MM: muscular mass (kg); FM: percentage
off fat mass; WHR: waist-hip ratio; WSR: waist to s Wirbitrary units; *statistically significative differences

(0]
In the Table 2 values of percentiles ar n for ariables of the corporal composition, stated by gender.
Table 2. Percentiles 0, 25, 75,90, 95 for corporal composition parameters

Percentiles
Variable ende
5th

10th 2 Sth 5 Oth 75th 90th 95th

F&inine 22.80 2543 2865 35.65 41.80 5272 57.23

Wej
culine 22.88 23.80 27.68 32.00 39.20 5145 5250
& Feminine 125.38 127.76 135.03 140.75 14590 150.90 154.54
(cm)
Masculine 125.73 129.50 130.58 134.20 142.23 148.45 153.40

Feminine 13.46 14.84 1580 18.05 20.38 22.76 26.96
BMI (kg/m?)
Masculine 14.10 14.75 16.05 1690 19.65 24.15 26.10
Feminine  7.22 9.71 1055 1282 1560 1846 20.47
MM (kg)

Masculine  10.82 12.16 13.26 14.67 1797 21.69 22.84

Feminine 1920 19.91 23.02 2854 36.02 4393 45.05
FM (%)
Masculine 12.05 1598 1841 2544 3174 4477 5540
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Feminine 0.75 0.76 0.79 0.83 0.88 0.90 0.90
WHR (ua)
Masculine  0.79 0.82 0.85 0.87 091 0.93 0.95

Feminine 0.37 0.38 0.40 0.43 0.46 0.51 0.54

WSR (ua
(va) Masculine  0.40 0.41 0.43 0.45 0.48 0.54 0.59

Note: the percentiles are shown stratified by gender of a n= 74 (34 girls and 40 boys); the BMI: its expressed as ( d
MM: muscular mass (kg) obtained through the equation of Poortmans et al. (2005); FM: fat mass percentage determi\f€ed
by the equation of Slaughter et al. (1998); WHR: waist-hip ratio, WSR: waist-to-stature ratio; ua: arbitigry units.

3.2. Results of Autonomic Profile

The results of the autonomic profile are evaluated by the HRV, applying the time-domain
there is a behavior in the parasympathetic nervous system like an autonomic modulation
the girls of the same age (11 years old), without presenting differences statistically gfni
data are shown in the Table 3.

Table 3. HRV analyzed by the time-domain method

time- Girls Boys
domain
616.16 = 611.89 +
mRR (ms) 81.52 72.27
28.92 + 045 +
rMSSD (ms)  17.29 N 0.55
LaRMSSD 5 19 4 ¢, Y K 0.55
(ua)

Note: M: mean; SD: standard deviation; MRR: mea teryalS; rMSSD: square root of the sum of the mean value of
the sum of square of the differences between RR D: natural logarithm transformed the square root of the
mean value of the sum of the squares of the dj n N - N; ms: units measured in milliseconds; ua; arbitrary

In addition, by analyzing the aut
found that exists a similar behavigf in boyg and girls of 11 years and there were no statistically significative

nalyzed by the frequency domain method

Girls Boys
p value
M SD M SD
340720+ 341694+
TP (ms?)  2820.63 3043.99 0.75
133865+  1540.68 +
VLF (ms?)  1316.48 1569.73 0.62
89633+  889.62¢
LF (ms?) 601.97 819.05 0.39
116488+  980.50 +
HF (ms)  1509.77 123165 0.42

te: M: mean; SD: standard deviation; TP: total spectral power; VLF: very low frequency band; LF: low frequency band;
HF: high-frequency band; ms?: units measured in milliseconds at square.

In other hand, as a part of the analysis of autonomic modulation non-lineal methods were applied as the
dispersion graphics of Poincaré and the SS indexes and the R S:PS to determine if there are differences in the
sympathetic pre-domain or parasympathetic in respect to gender, nevertheless, there were no differences founded
in the SNS activity nor in the vagal tone evaluated by the parasympathetic activity indexes, the data are shown in
the Table 5.



TECHNO Review, 2023, pp.7 - 13

Table 5. The HRV analyzed by non-lineal methods

Poincaré Girls Boys
Plots M SD M SD pvalue
19.97 + 18.72 + 058
SD1 (ms) 11.31 10.21 )
73.74 + 74.23 + 066
SD2 (ms) 26.40 32.89 )
SS (ua) 15.55+6.30 15.61+5.54 0.66
R S:PS (ua) 1.32+1.67 1.19+0.96 0.54
Note: M: mean; SD; standard deviation; SD1: transversal axis of the dispersion diagram ellipse of Poi e e
erse

parasympathetic activity; SD2: Longitudinal axis of the dispersion diagram ellipse of Poincaré, rep
function of the sympathetic activity; SS: score stress or physiological is obtained by developing the e

parameters and frequency, of the graphical dispersion of Poincaré and the indexe
in Mexican kids of 11 years old in the northwest of Mexico.

Variable

Gender

5th 1 Oth 2 5th 5 90th 9 5th
Feminine  460.28 528.2 584.18 610. 660.43 711.82 789.37
MRR (ms)

Masculine  478.63 509.15 57Qsa2 610.5% 659.4 697.7 754.33
rMSSD Feminine 744  10.14 545 345 59.13  72.58
(ms) Masculine  10.77 b0.75  35.95  48.55 56
LnRMSSD Feminine 2.01 3.24 3.54 4.08 4.28
(ua) Masculine 3.03 3.58 3.88 4.01

Note: The percentiles are shown stratifie
rMSSD: square roots of the medium valu

logarithm transformed the square

N-N;

Table 7. Perceptiles

roo

74 (34 girls y 40 boys); MRR: media of the intervals N - N;

f the squares in difference between intervals RR; LnRMSSD: natural
alue of the sum of the squares of the differences between intervals
asured by milliseconds; ua: arbitrary units.

, 75, 90, 95 for parameters of frequency domain by gender

Percentiles

10t 25® 50t 75t 90 95

753.5 1592.75 2904.5 3832.25 7358.1 77139

981 1298.75  2251.5 4184 8806 11422.25

Feminine 267.6 637 1011.5 1522.25 2875  4854.05

(ms?) Masculine  325.5 355 654.25 996 1893.5 4357  6076.75
Lr ) Feminine 117.9 179.1 398.75 838 1232.25 1847.1 23955
Masculine  218.5 258 367.75 649.5 1111 2154 2766.5

HF (ms?) Feminine 31.95 140.3 301 767.5 1192.5 2781  4353.75
Masculine 85 117.5 282.5 514 1290 2657.5 4152.75

Note: the percentiles are shown stratified by gender of a n= 74 (34 girls and 40 boys); TP: total spectral power; VLF: very
low frequency band, LF: low frequency band; HF: high frequency band; ms? milliseconds at square.
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Table 8. Percentiles 5, 10, 25, 50, 75, 90, 95 for parameters of the Poincaré diagram, the SS and R S:PS by gender

Percentiles
5t 10t 25%  50%  75% 90t 95t
Feminine 5.23 7.19 114 18.05 24.43 33.63 44.31
SD1 (ms)
Masculine 7.63 10.15 11.58 14.7 2542 34.35 39.65
Feminine 3197 37.51 57.05 71.65 829 113.19 123.52
SDz (ms) Masculine 39.18 43.1 51.28 62.6 86.45 129.55 155.8
Feminine 8.1 883 12.06 1396 17.53 26.72 31.29
Masculine 6.47 7.74 11.57 1598 19.5 23.21 25.62
4.39

Variable Gender

SS (ua)

RS:PS Feminine 0.22 0.3 049 0.78 1.54 3.78
(ua)  Masculine 015 023 052 1.04 1.52 2.2

Note: the percentiles are shown stratified by gender of a n= 74 (34 girls and 40 boys); SD, axis of the
dispersion diagram ellipse of Poincaré, it represents the inverse function of the parasym i ity; SS: score stress
or physiological stress that is obtained by developing the equation of 1000-1/SD2; R S:R¢" jion thro®gh the SS:SD1; ms:
units measured by milliseconds; ua: arbitrary uni

4. Discussion

The purpose of this study was mainly to explore the values of the
through the HRV and determine the possible differences by gender
percentile tables of the corporal position and autonomic profile of tht
the public schools.

The comparison of the results was defiant, because of th ated diff
analysis of the corporal composition. Although it was pg# QX ind info to compare the values of the corporal
position with studies made in the South American a ican context (Da Silva et al., 2014; Mederico et
al., 2013; Rodriguez et al., 2015). The results of t shown the anthropometric characteristics of
size, corporal weight, and the BMI of the girls i hweWPof Mexico, it's under the mean of their congeners
of Venezuelan origin with the same age, nor a index that was bigger in the Mexican girls (Mederico
et al, 2013). By other side, by comparin children it has been found that Mexicans represent
anthropometric characteristics of size, > and BMI, under the mean excepting the waist-hip ratio
in respect of the reported values of
comparing the anthropometric chaffacteristics ofthe present sample with the reported values in a Colombian
study it has been shown that the i irls reflect values under the mean of Colombian girls for weight
gger than the Mexicans compared with the Colombians (Rodriguez
esent study that reflects the inferior mean values in comparison with

In second instance, to generate
in the north of Mexico as part of

ight, size and BMI for both sexes variables, so: the mean values obtained for the variables of
, are in the 40th percentage classification, the height in 30th. In the kids of this study the values of

eell normative data for the pediatric Mexican population and the founded values in the present study, it is
RuLitted to our own aspects of the gradual development model in which there is a manifestation of a big grade
of individuality in the development processes related to the pre-disposition of the environment who has a lot of
influence over the develop (Martin et al., 2004), because of this motive although the sample of the normative data
(Del Rio et al., 2007) belong to the same ethnic group and have the same age present different values.

In continuation, by analyzing the info of the studies developed in Mexico in pediatric populations that analyze
the fat mass percentage (FM%) applying the method proposed by Slaughter et al. (1998) it was founded a
protocol (Orta et al., 2014)that analyzes a sample of the same size and with similar characteristics to the present
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investigation and the data reveals that the FM% for the total of the sample is minor in this study, compared with
the previous (Orta et al., 2014). In addition, another previous study developed in Morelos, México (Alpizar et al.,
2017), a sample of 2,026 boys and 1,488 girls was analyzed, of those, 434 had age as the same as our sample, as
the same as belonging to the public education system, of those were tables developed of percentiles by their age
and gender, for distinct variables of corporal composition and by comparing the results it is found that in the
present study the measurements of the weight variables, height, BMI for both sexes are under the media of the
study of Morelos, Mexico, but the media of FM% of the children in the north of Mexico and the children of Morelos

years old present an increase of FM% probably related to the “reaction norm” (Martin et al., 2004, p. 31), §
is represented by the potential of genotype because of the genetic charge that the individuals possess
phenotypical factors of the environment that determines how much could a charge of genetic potential cou
developed, that reflects the status of the predisposition-environment.

It must be added that another variable of importance about corporal composition is the m

because in children and adults represents an important component of the nutritional eval g one
independent marker of the metabolic health (McCarthy et al., 2013). In that sense the res udy were
compared with the study that originated the anthropometric equation of the MM pre ®gti ans etal.,

2005), were it says that Mexican girls 13.13 + 3.57 vs 11.6 * 0.4 and boys 15.79 . .5 possesses
j by the biological
development because of the sample used to stablish the pre-diction equation uSed s(qjects in years from seven
to nine years old, classified in the first stage of growth in mass and corporg# g tal.,, 2004), were the

growth phase, characterized by the somatic differentiation by sexes (Mar

Also, by comparing normative data of the corporal compositio
same age of those in this present study it is appreciated that the p
presenting a bigger physical development in the weight, size and par
+29vs13.3+3.57 and boys 17.5 + 2.7 vs 15.79+ 3.50, also a less FM9
to these differences in the physical development could be )
of weather because the physical characteristics are mogg

®opment is bigger in Czech kids,
the variable of MM in girls 16.2
the Czech boys. A possible explanation
e ethnical, alimentary, socials and even
RWing populational profiles (Brito et al., 2014).

ntentionally that at the closure of the corporal

of the health because it could be an early predi
related with the corporal fat distribution, th

al obesity, associated by the cardiovascular risks
tal, 2016) proposes a limit with a value of 0.50 for
the mean for the girls and boys groups, and put them
below the value proposed as limit.

Talking about the autonomic profj
classification (Malik et al., 1996; Saffi et al., 2015] provide referential data of the analysis of time and frequency
domain in periods of short and lonf duratiol} (Malik et al., 1996) and for the analysis of the diagram of Poincaré
(Sassi etal., 2015) although are ori
the evaluation of the param

In respect with the auton
children, the results wg

ariables in children of the north of Mexico.

pe, by not founding in the literature review referential values for Mexican
ed with normative data of the Indian population (Sharma et al., 2015) because it
aracteristics similar to children in north of Mexico, thus, it could be appreciated
that in the time dpi¥y Bgy)s evaluated by the rMSSD, the sample of the non-athlete children of Pondicherry,

@ Bepl at least in pediatric population.

Another study that generated normative data (Michels et al., 2013), analyzed a population sample of Belgium

) children from 5 to 10 years and the result in the present study differs of the proposed, the Belgian girls
preSented a mean of mRR of 725 vs 616.16 + 81.52ms and the boys 751 vs 611+ 72.27ms, in the rMSSD the girls of
Belgium 66 vs 28.92 + 17.29 and boys 73 vs 26.45 * 14.42. As the domain of frequency method the variables, VLF,
LF and HF in Belgian children was under the Mexican children and is very interesting the mean values of the FM%
of the Belgian children because it’s close to the half of valor of the Mexican kids, this could explain the difference
on the sympathetic modulation, the argument has its base on the review (Liao et al, 2014) in were they talk
about the overweight and obesity altering the balance of the autonomous cardiac modulation with a tendency on
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parasympathetic reduced activity and an increase of sympathetic activity.

According to the Mexican context, the normative data found in the HRV are presented by stratification of sex
and physical activity level, although had as goal population subjects from 18-24 years old (Medina et al., 2012), so
it could not been compared with the referential data of the Mexican population.

It is important to mention that exists some studies in which they analyze variables trough non-lineal methods
in Spanish children (Mendoza & Clemente, 2020), so there were no matches on the values of the total of the
sample of Spanish children in Mexican girls, (SD1 46.46 + 19.26 ms vs 19.97 + 11.31) and for the Mexican kids
(18.72 + 10.21 ms), this behavior was appreciated also in the SD2 variable and the rMSSD, so its appreci
reduction in the vagal tone. This same pattern of behavior of the variables in which it could not been
coincidences that repeated by comparing with a developed study in Swiss children for the SD1, SD2, in t
of VLF, LF, HG and in the mRR. This possible behavior could be because of ethnic aspects as mentioned by an
authors (Gasior et al,, 2018).

By talking about the indexes of SS and R S:PS, until this moment of the exhaustive literatur eygfere
not found data to compare with the pediatric populations, probably because of the novelty i es or
to the fact that they arise because of the analysis developed in football-players.

Finally, the limitations on the present study were the adequations to the methodolo use of the

pandemics that occurred for the SARS-Cov2 virus, obtaining the data though of bgg¥lineY hand and as
result of the sensibility of the autonomic modulation variables it was necessary ly so xclusion criteria
on those subjects that could not accomplish the previous requirements excluding 48 ents in total.

5. Conclusions

Itis concluded that the corporal composition on children presents differen
provides tables of percentiles for the variables of corporal composigign, w t, size, BMI, MM, FM% and BMI,
WHR and WSR as the tables of percentiles for the variability of cardi cWanalyzed through time-domain,
frequency, and non-lineal methods as the Poincaré diagram and the SS TS indexes for children in the north
of Mexico.

to gender. Also, the study
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