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ABSTRACT
Objective. The analysis of body composition 
is a fundamental part of nutritional status 
assessment. The objective of this study was to 
establish body fat percentiles by bioelectrical 
impedance in children and adolescents from 
Bogotá (Colombia) who were part of the 
FUPRECOL study (Asociación de la Fuerza 
Prensil con Manifestaciones Tempranas de Riesgo 
Cardiovascular en Niños y Adolescentes Colombianos 
- Association between prehensile force and 
early signs of cardiovascular risk in Colombian 
children and adolescents).
Methods. This was a cross-sectional study 
conducted among 5850 students aged 9-17.9 
years old from Bogotá (Colombia). Body fat 
percentage was measured using foot-to-foot 
bioelectrical impedance (Tanita®, BF-689), by age 
and gender. Weight, height, waist circumference, 
and hip circumference were measured, and 
sexual maturity was self-staged. Percentiles (P3, 
P10, P25, P50, P75, P90 and P97) and centile curves 
were estimated using the LMS method (L [Box-
Cox curve], M [median curve] and S [variation 
coefficient curve]), by age and gender.
Results. Subjects included were 2526 children 
and 3324 adolescents. Body fat percentages 
and centile curves by age and gender were 
established. For most age groups, values resulted 
higher among girls than boys. Participants with 
values above P90 were considered to have a high 
cardiovascular risk due to excess fat (boys > 23.4-
28.3, girls > 31.0-34.1).
Conclusions. Body fat percentage percentiles 
measured using bioelectrical impedance by age 
and gender are presented here and may be used 
as reference to assess nutritional status and to 
predict cardiovascular risk due to excess fat at 
an early age.
Key words: reference values, pediatrics, body 
composition, fat, cardiovascular risk factors.
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INTRODUCTION
Overweight  and obesi ty  are 

characterized by an increased body 
fat mass resulting from an imbalance 
between food intake and energy 
expenditure.1-3 According to the latest 

Survey on Nutritional Situation in 
Colombia,3 among children younger 
than five years old, 5% are obese 
and 20% are overweight, and 74% of 
children aged 13-17 years old do not 
meet the minimum physical activity 
level  recommended for the age 
group, in addition to the prevalence 
of overweight and obesity in this 
population group (13.4%).4,5

In this context, body composition 
and nutritional status should be 
considered in the clinical setting 
due to the possibility of detecting 
n u t r i t i o n a l  p r o b l e m s  f r o m  a n 
early age.6-10 To this end, several 
authors11-18 have proposed different 
techniques, such as neutron activation, 
m a g n e t i c  r e s o n a n c e  i m a g i n g , 
densitometry and hydrometry, air 
displacement plethysmography, 
isotope dilution methods, dual-
energy X-ray absorptiometry (DXA), 
anthropometry, and bioelectrical 
impedance analysis (BIA). These 
methods have gained relevance 
due to the increasing prevalence of 
overweight and obesity in early life 
and their harmful effects on health.

S o u t h  A m e r i c a  h a s  b e e n 
descr ibed as  having part icular 
growth, development and childhood 
body composition characteristics 
resulting from the intermingling of 
European, Native American and 
African ancestors, so it is difficult to 
make a clear differentiation between 
environmental and genetic factors.2,19 
Thus, it is necessary to study body 
composition as a priority in primary 
health care. This study presents 
percentiles of body fat percentage 
(%BF) by BIA in a population of 
students from Bogotá (Colombia).
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METHODS
Study design and sample: This study is part of 

the FUPRECOL project, whose methodology has 
been previously published.5,19,20 This is a cross-
sectional study conducted in 6000 children and 
adolescents aged 9-17 years old living in Bogotá 
and attending 24 school facilities in urban areas. 
Geographic distribution was non-random, and 
the sample was selected by convenience. Students 
with learning, physical and sensory disabilities, 
noncommunicable diseases, such as type 1 or type 
2 diabetes, cardiovascular disease, autoimmune 
disorders or diagnosed cancer, alcohol or drug 
abuse, or who were pregnant and, in general, 
those with conditions not directly related to 
nutrition, such as inborn errors of metabolism, 
metabolic syndrome, morbid obesity, psychiatric 
disorders (anorexia, bulimia), etc. were excluded. 
The sample size for this study was estimated 
based on a mean %BF of 19.3 and a standard 
deviation (SD) of 4.8 obtained from a previous 
Colombian study,21 with a 5% alpha error, a 20% 
beta error, a 2% accuracy and an 80% a priori 
power.

Body composition: Weight was measured 
using a TANITA® BF-689 floor scale (Arlington 
Heights, IL 60005, USA), with a 0.1 kg resolution. 
Height was measured using a SECA 206® 

portable stadiometer (Hamburg, Germany), with 
a 0-220 cm range and a 1 mm precision. Based 
on these variables, body mass index (BMI) was 
estimated in kg/m2. Waist circumference (WC) 
and hip circumference (HC) were measured 
based on the anatomic landmarks described by 
the World Health Organization (WHO).8,22 BIA 
was implemented to establish %BF by means of 
the bipolar foot-to-foot technique and using a 
TANITA® BF-689 floor scale (Arlington Heights, 
IL 60005, USA).23 According to Kasviset et al.,11 
the bipolar BIA equipment has demonstrated 
to be reliable and valid because it includes 
prediction equations to estimate %BF adjusted 
by age and gender in 5-17 year-old children. 
Validation tests and equations are available 
from the manufacturer’s website (http:// www.
tanita.com/en/bf-689/) or from the study 
conducted by Kasviset et al.11 Frequency of 
induction was assessed at a 50 kHz intensity, 
with a sensitivity for estimating fat mass of 0.1 
kg (0.1%). Measurement was done following 
a 10-12 hour-fasting, with an empty bladder 
and on a non-conductive surface. The technical 
error of measurement (TEM) was 0.639 and the 
repeatability coefficient, 0.985%.19 Participants’ 

maturation stage was assessed as per Tanner’s 
methodology,24 after a validation of South 
America’s pediatric population conducted by 
Matsudo et al.25 and based on maturation self-
staging.26

Ethical aspects: The FUPRECOL study was 
conducted in accordance with the renowned 
deontological  standards included in the 
Declaration of Helsinki and Resolution 008439 
issued by the Ministry of Health of Colombia 
in 1993 for the regulation of clinical research 
involving human beings, and was approved by 
the Committee of Research involving Human 
Beings of the coordinating site (UR no. CEI-
ABN026-000262). Before measurements were 
made, each child/adolescent agreed to participate 
and their father/mother or legal tutor signed a 
written informed consent in representation of 
the minor.

Statistical analysis: Homogeneity of variance 
tests were implemented (ANOVA) to study 
differences among continuous outcome measures 
by gender and age. Continuous values were 
expressed as mean and SD. Centile curves were 
estimated using the LMS method proposed by 
Cole and Green27 in the LMSchartmaker Pro 
software, version 2.54 (http://homepage.mac.
com/tjcole/FileSharing1.html)27 and percentiles 
(P3, P10, P25, P50, P75, P90 and P97) by age and 
gender were estimated using the Statistical 
Package for Social Science® software, version 22 
(SPSS; Chicago, IL, USA). Pearson’s correlation 
coefficient was used to assess the relationship 
between %BF by BIA and the outcome measures 
BMI, WC and HC. Statistical significance was set 
at p < 0.05.

RESULTS
The sample was made up of 5850 students 

(56.8% girls) who attended 24 official school 
facilities in the city of Bogotá (Colombia). For all 
age groups, and according to the ANOVA, boys 
had larger WC and BMI values than girls, while 
girls had a larger HC and %BF by BIA; p < 0.01 
(Table 1).

Table 2 shows the percentile distribution of 
%BF by BIA by age and gender. Across all age 
groups, body fat was higher among girls than 
boys, and mean ± SD decreased from 9 to 17.9 
years old in the group of boys. Median %BF 
among boys from Bogotá who were 9-17.9 years 
old reduced by -5.5%, but it increased 1.5% 
among girls. However, increments in each group 
varied by age group.
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Table 1. Anthropometric characteristics of assessed students (n= 5850)

Age
(years 
old)

n Weight
(kg)

Height
(m)

Waist circumfer-
ence (cm)

Hip
circumference 

(cm)
BMI (kg/m2)

Fat %
(BIA)

Tanner stage 
I-V (%)

Boys		

9-9.9	 176	 32.4 ± 8.0	 1.34 ± 0.07	 61.3 ± 6.6	 70.7 ± 7.6*	 17.9 ± 3.3	 19.1 ± 5.9*	 15/71/12/1/1
10-10.9	 399	 34.4 ± 8.6	 1.37 ± 0.07	 61.8 ± 7.8	 72.4 ± 8.4*	 18.1 ± 3.4	 19.0 ± 6.7*	 14/68/15/3/0
11-11.9	 366	 36.7 ± 8.5*	 1.41 ± 0.08*	 63.4 ± 7.4*	 75.0 ± 7.7*	 18.2 ± 3.2	 17.9 ± 6.1*	 8/73/16/3/1
12-12.9	 310	 40.8 ± 9.1*	 1.46 ± 0.08*	 65.0 ± 7.5	 77.6 ± 7.7*	 18.9 ± 3.3*	 17.3 ± 7.0*	 5/50/38/6/0
13-13.9	 285	 45.7 ± 9.9*	 1.53 ± 0.09	 66.2 ± 7.5	 80.4 ± 7.7*	 19.3 ± 3.3*	 15.3 ± 7.0*	 2/26/47/22/3
14-14.9	 285	 49.9 ± 10.0*	 1.58 ± 0.09*	 68.0 ± 7.8	 82.9 ± 8.9*	 20.0 ± 3.2*	 15.1 ± 6.9*	 1/17/43/31/8
15-15.9	 286	 54.1 ± 10.4	 1.62 ± 0.09*	 70.0 ± 7.0	 86.0 ± 7.3*	 20.5 ± 3.3*	 14.9 ± 6.2*	 0/5/36/45/13
16-16.9 	 236	 57.3 ± 8.7*	 1.66 ± 0.08*	 71.1 ± 7.4*	 88.7 ± 7.2*	 20.8 ± 3.0*	 14.7 ± 6.3*	 0/5/21/55/19
17-17.9 	 183	 60.7 ± 10.6*	 1.68 ± 0.08*	 72.9 ± 7.1*	 89.7 ± 7.6*	 21.6 ± 3.0*	 14.6 ± 6.7*	 2/3/18/52/25
Total 	 2526	 44.7 ± 13.0	 1.50 ± 0.13*	 66.2 ± 8.2*	 79.7 ± 10.0*	 19.3 ± 3.4*	 16.6 ± 6.8*	 5/37/28/23/7

Girls		

9-9.9	 234	 32.4 ± 7.6	 1.35 ± 0.08	 59.6 ± 6.5	 72.0 ± 7.5	 17.6 ± 3.0	 22.3 ± 5.6	 56/25/19/1/0
10-10.9	 566	 35.0 ± 7.8	 1.38 ± 0.08	 61.1 ± 7.5	 74.6 ± 7.8	 18.2 ± 3.0	 22.7 ± 6.3	 39/39/20/2/0
11-11.9	 554	 38.1 ± 8.0	 1.43 ± 0.08	 62.4 ± 6.7	 77.1 ± 8.3	 18.4 ± 2.9	 22.7 ± 6.2	 22/38/33/7/0
12-12.9	 405	 43.0 ± 9.1	 1.48 ± 0.08	 64.1 ± 7.1	 81.2 ± 8.9	 19.4 ± 3.1	 23.4 ± 6.8	 9/28/46/17/1
13-13.9	 311	 47.5 ± 9.6	 1.52 ± 0.07	 66.4 ± 7.5	 84.5 ± 8.8	 20.4 ± 3.3	 24.3 ± 6.4	 3/17/46/32/2
14-14.9	 392	 51.5 ± 9.2	 1.54 ± 0.07	 68.4 ± 8.4	 87.9 ± 8.1	 21.6 ± 3.6	 25.3 ± 7.5	 1/6/42/45/5
15-15.9	 353	 52.8 ± 8.8	 1.55 ± 0.07	 69.5 ± 7.3	 89.7 ± 7.9	 21.9 ± 3.1	 26.0 ± 6.2	 1/3/23/59/13
16-16.9	 303	 54.0 ± 9.0	 1.56 ± 0.06	 69.3 ± 8.0	 90.2 ± 7.6	 22.1 ± 3.2	 24.6 ± 6.6	 0/2/16/69/14
17-17.9	 206	 55.8 ± 9.6	 1.57 ± 0.07	 70.5 ± 7.8	 91.7 ± 7.6	 22.6 ± 3.8	 23.4 ± 7.4	 1/0/18/62/18
Total	 3324	 44.3 ± 11.7	 1.48 ± 0.10	 65.2 ± 8.2	 82.3 ± 10.4	 19.9 ± 3.6	 23.8 ± 6.6	 16/21/30/29/5

* p < 0.01. Differences by age group and gender based on a one-way analysis of variance (ANOVA).
BMI: body mass index; BIA: bioelectrical impedance analysis.

Table 2. Percentile distribution of fat percentage measured by bioelectrical impedance by age and gender

Age (years)	 n	 Mean	 SD	 P3	 P10	 P25	 P50	 P75	 P90	 P97

Boys	  	  	  	  	  	  	  	  	  	  

9-9.9	 176	 19.1	 5.9	 10.7	 13.1	 15.3	 18.2	 21.8	 26.8	 34.5
10-10.9	 399	 19.0	 6.7	 10.6	 12.1	 14.2	 17.5	 22.4	 28.3	 34.0
11-11.9	 366	 17.9	 6.1	 9.0	 11.8	 13.4	 16.5	 21.3	 26.3	 31.7
12-12.9	 310	 17.3	 7.0	 8.7	 10.6	 12.5	 15.5	 20.5	 27.2	 35.1
13-13.9	 285	 15.3	 7.0	 7.3	 8.6	 10.5	 13.4	 18.2	 24.6	 32.8
14-14.9	 285	 15.1	 6.9	 6.1	 8.3	 10.5	 12.8	 18.3	 26.4	 31.6
15-15.9	 286	 14.9	 6.2	 6.3	 8.3	 10.4	 13.2	 19.0	 23.4	 29.0
16-16.9	 236	 14.7	 6.3	 6.0	 8.3	 9.9	 13.1	 18.4	 24.0	 29.1
17-17.9	 183	 14.6	 6.7	 5.9	 8.0	 10.0	 12.7	 17.7	 23.5	 32.5
Total	 2526	 16.6	 6.8	 7.2	 9.4	 11.8	 15.1	 20.2	 26.1	 32.7

Girls	 									       

9-9.9	 234	 22.3	 5.6	 13.2	 15.6	 18.1	 21.4	 26.7	 31.0	 33.5
10-10.9	 566	 22.7	 6.3	 12.1	 15.3	 18.1	 21.9	 26.9	 31.0	 35.8
11-11.9	 554	 22.7	 6.2	 12.4	 15.3	 18.3	 22.0	 26.1	 31.2	 35.6
12-12.9	 405	 23.4	 6.8	 12.4	 15.2	 19.2	 22.6	 27.4	 32.4	 36.9
13-13.9	 311	 24.3	 6.4	 11.0	 16.3	 20.1	 24.5	 28.2	 32.4	 35.2
14-14.9	 392	 25.3	 7.5	 9.6	 14.2	 21.2	 25.8	 29.6	 34.1	 38.5
15-15.9	 353	 26.0	 6.2	 10.6	 18.3	 22.6	 26.6	 29.8	 33.0	 35.6
16-16.9	 303	 24.6	 6.6	 11.8	 16.3	 20.5	 24.6	 28.9	 32.6	 36.8
17-17.9	 206	 23.4	 7.4	 10.4	 13.5	 18.2	 22.9	 28.7	 33.7	 37.4
Total	 3324	 23.8	 6.6	 11.8	 15.5	 19.4	 23.4	 28.1	 32.3	 36.4

P: percentile; SD: standard deviation. P3, P90 and P97 define cut-off points for low fat percentage, fat excess, and obesity due to 
adiposity, respectively.
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Figure 1 shows centile curves (from the bottom 
up: P3, P10, P25, P50, P75, P90, P97) of %BF by BIA 
in the studied population. Among girls, P50 is 
relatively flat and ranges from 21.4% to 26.6% 
of body fat across all age groups, reaching its 
peak at 15 years old. Variability increases up to 
14 years old, with a marked increase in positive 
asymmetry. Among boys, %BF reduces up 
to 14 years old, with a remarkable leveling 
up to 17 years old. At 17 years old, girls have 
proportionally 35% more body fat than boys 
(mean: 14.6 ± 6.7 in boys versus 23.4 ± 7.4 in girls).

As an additional analysis, and to verify if 
%BF by BIA was related to other anthropometric 
measurements, a correlation analysis with 
Pearson’s (r) coefficient was done. In the general 
population, BIA showed a positive relationship to 
BMI (r = 0.595), WC (r= 0.453) and HC (r= 0.443); 
p < 0.01. If assessed by gender, the “r” coefficient 
increased substantially among girls:  BMI  
(r= 0.711), WC (r= 0.631) and HC (r= 0.565); p < 0.01.

Figure 1. Centile curves of fat percentage measured by bioelectrical impedance in a population of students from Bogotá (Colombia)

A. Boys

DISCUSSION
This study presents, for the first time in Bogotá 

(Colombia), percentile tables and centile curves 
of %BF measured by BIA by age and gender, 
which may be used as reference for assessing 
nutritional status and body composition in the 
setting of pediatrics and education. Girls showed 
higher %BF values than boy across all age groups. 
Without using statistical procedures, it was 
observed that median (P50) BIA in both male and 
female children and adolescents from Bogotá 
was lower than what was described in almost all 
studies referenced here.15,28-35 Among boys, %BF 
by BIA was lower than what has been observed 
in subjects from China,28,29 Turkey,30 Germany,31 
Greece,32 Spain,33 and the USA (Caucasians),34 
except for students from the United Kingdom35 
and African Americans from the USA.35 Besides 
girls from Bogotá (Colombia), this was also 
observed in girls from Turkey,30 Germany,31 
Greece,32 Spain,34 the USA (Caucasians and 
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Figure 2. Partial correlations among fat percentage measured by bioelectrical impedance, body mass index, waist circumference, 
and hip circumference in children and adolescents from Bogotá (Colombia)
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African Americans)34 and the United Kingdom,35 
except for participants from China28,29 (see Annex).

According to González-Jiménez,17 the clear 
sexual dimorphism, characterized by much 
higher %BF values among girls across all studied 
age groups versus boys is partially the result 
of sexual maturation processes, socioeconomic 
level, dietary patterns, physical activity levels, 
neurohormonal  factors  or  ethnic  factors 
typical of each population.17 In relation to the 
latter, it has been observed that %BF by BIA 
has demonstrated higher fat mass values in 
Mexican American adolescents than in non-
Hispanic Caucasian and African American 
individuals across all age groups.34 In addition, 
differences in body fat are accompanied by 
sexual dimorphism, and this may also account 
for the weight gain observed in women after 
menarche, which translates into a mean BMI 
at 17 years old significantly higher than in the 
group of boys. Thus, scientific publications in 
this regard support the findings of this study on 
the existence of sexual dimorphism according 
to which women seem to have a greater weight 
gain than boys during puberty.8,17,24 As per 
González-Jiménez,17 such development pattern 
may be strictly related to the sexual maturation 
process typical of the female gender caused by an 
increased accumulation of fat tissue at the onset 
of adolescence and the menarche. In addition, 
during adolescence and in the third decade of 
life, subcutaneous fat redistributes from the 

limbs towards the trunk.10 This process takes 
place both in males and females, but it is faster 
among men. For this reason, a greater proportion 
of fat in the trunk compared to the limbs is a 
masculinizing feature and is associated to the 
level of sexual hormones.10 This may indicate that 
the more critical period for diagnosing obesity 
and overweight is childhood.

Likewise, differences in body fat measured 
by BIA was assessed in 2329 adolescents (1213 
African Americans 1116 Caucasians) aged 9-19 
years old and the effect of ethnicity and puberty 
on body composition was confirmed.15,17 In Brazil, 
BIA was used to assess, for the first time, the body 
composition and nutritional status of 83 natives 
aged 24-117 months old, and major differences 
with non-native control groups were observed 
and attributed to race.9 In addition, the pattern 
of fat development implies a redistribution of fat 
volume, from a more peripheral and localized 
model to a more generalized one, especially 
among women.

As suggested in the study by McCarthy et 
al.,35 %BF values above P90 may be considered 
high and, therefore, predictors of cardiovascular 
risk. In this sample, %BF by BIA corresponding 
to P90 was in the 23.4-28.3% range among boys 
and in the 31.0-34.1% range among girls. Without 
using statistical procedures, it may be observed 
that, among girls, the median value (P50) shows 
a harmonious and progressive increase in 
%BF with increasing age up to 16.9 years old, 



140  /  Arch Argent Pediatr 2016;114(2):135-142  /  Original article 

while P50 shows a progressive reduction up to 
14.5 years old among boys. The action of %BF 
in studied 9-13.9 year old girls and boys was 
higher than that reported in children from the 
United Kingdom35 and lower than most studies 
referenced here,10,15,28-35 which is one more reason 
why it is necessary to have our own references 
separated by age and gender. The increase in %BF 
by age between P50 and P90 was minimal: 8.6% 
among 9-9.9 year old boys and 6.4% among 15-
15.9 year old girls.

In addition, at present, there is no general 
agreement on the cut-off point for %BF considered 
to increase the risk that an obese child may 
become an obese adult. While some authors 
propose different percentiles and averages,28-32 
others suggest a 2 or 3 SD of the mean as a cut-
off point.15,33-35 Thus, and in order to establish a 
clinical and epidemiological definition of useful 
cut-off points for all ages, we arbitrarily suggest 
the use of P97 –between 29.1% and 35.1%, total 
value of 32.7% for boys and, between 33.5% and 
38.5%, total value of 36.4% for girls– as a marker of 
obesity due to fat excess in students from Bogotá 
(Colombia). Values between P75 and P97 may be 
an approximation to the overweight limit, while 
values between P75 and P25 (arbitrarily set) may 
be considered healthy (Figure 1 and Table 2). 
These cut-off points have also been proposed 
by authors such as McCarthy et al.,35 for English 
youth, and Moreno et al.33 in Spain, as indicators 
of excess fat associated with early manifestations 
of cardiometabolic risk.

The main l imitations of this study are 
those inherent to its cross-sectional nature 
and sampling type. It did not include other 
potentially influential outcome measures that 
may affect body composition, such as ethnicity, 
socioeconomic level, nutritional status, physical 
activity level or fitness.

In this study, bipolar BIA was used as the 
reference measurement of adiposity. To this date, 
there are no validation studies conducted on 
bipolar foot-to-foot floor scale with reference tests, 
such as DXA, air displacement plethysmography 
or isotope dilution methods; therefore, the actual 
prevalence of obesity due to excess fat may 
be biased in relation to that obtained using 
other methods. Agreement between the bipolar 
and the tetrapolar BIA has been previously 
reported and, in other studies, the bipolar BIA has 
proven to be a reliable tool to measure body fat in 
Caucasians and for use in population studies.14 It 
may also be interesting to corroborate if the cut-

off points proposed in this study are adequately 
sensitive and/or specific to detect subjects with 
obesity or overweight using other anthropometric 
measurements, such as WC or BMI. In spite of 
these limitations, results were observed to be 
consistent with data reported in other national15-17 
and international9,10,28-35 studies.

Among the strengths of the study, we could 
mention that the population sample was large 
and adjusted by population expansion factors for 
both genders, which offers new perspectives in 
relation to health status and nutrition in students 
from Bogotá (Colombia); such perspectives 
should be considered by parties involved in 
planning, decision-making and implementation 
of health policies.

CONCLUSIONS
Following the determination of %BF and 

centile curves by age and gender, it is observed 
that, in most age groups, values were higher 
among girls than boys. In this context, centile 
values will help to make comparisons with 
other reference populations and estimate the 
ratio of students with changes in their body 
composit ion.  In  spi te  of  i ts  importance, 
methodological simplicity and clinical usefulness, 
the determination of excess fat is not yet part of 
nutritional and health status assessment protocols 
for students in Bogotá (Colombia).n
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Annex

Comparison of values (median) corresponding to the percentage of body fat measured by bioelectrical impedance among 
children and adolescents from Bogotá (Colombia) and in referenced studies based on age and gender

Age 	 Colombia	 China28a	 China29a	 Turkey30b	 Germany31b	 Greece32b	 Spain33b	 USA34	 USA34	 United35b 
(years	 FUPRECOLa	 n= 14 646	 n= 2382	 n= 4076	 n= 23 236	 n= 607	 n= 2160	 Caucasianb	 African Americanb	 Kingdom35b 
old)	 n= 5850							       n= 542	 n= 122	 n= 1985

Boys	 									       

De 9 a 9.9	 18.2	 17.9	 17.6	 19.4	 18.7	 18.8	 -	 21.0	 15.4	 17.5
De 10 a 10.9	 17.5	 17.6	 19.2	 19.2	 19.7	 22.9	 -	 21.1	 16.7	 17.8
De 11 a 11.9	 16.5	 17.5	 18.9	 18.7	 19.4		  -	 20.6	 16.8	 17.7
De 12 a 12.9	 15.5	 17.4	 17.6	 18.0	 17.9	 21.1	 -	 19.5	 16.0	 17.4
De 13 a 13.9	 13.4	 17.5	 16.8	 17.0	 17.7		  17.3	 18.2	 14.5	 16.8
De 14 a 14.9	 12.8	 17.6	 15.9	 15.9	 17.6	 -	 17.3	 16.8	 12.7	 16.2
De 15 a 15.9	 13.2	 17.8	 16.1	 15.3	 17.8	 -	 16.1	 15.6	 -	 15.8
De 16 a 16.9	 13.1	 18.0	 18.3	 15.2	 -	 -	 16.2	 14.7	 -	 15.5
De 17 a 17.9	 12.7	 18.2	 -	 15.6	 -	 -	 18.1	 14.3	 -	 15.4

Girls	 									       

De 9 a 9.9	 21.4	 16.0	 15.7	 22.2	 21.2	 21.4	 -	 23.6	 23.0	 22.1
De 10 a 10.9	 21.9	 17.1	 16.7	 22.7	 22.8	 22.2	 -	 23.2	 23.0	 22.8
De 11 a 11.9	 22.0	 18.0	 17.9	 23.3	 20.6		  -	 23.1	 23.1	 23.3
De 12 a 12.9	 22.6	 18.2	 19.3	 23.9	 17.7	 24.5	 -	 23.3	 23.3	 23.5
De 13 a 13.9	 24.5	 20.5	 20.9	 24.5	 24.6		  24.8	 23.8	 23.8	 23.8
De 14 a 14.9	 25.8	 22.0	 22.6	 24.8	 25.1	 -	 23.8	 24.4	 24.6	 24.0
De 15 a 15.9	 26.6	 23.1	 24.5	 25.8	 27.0	 -	 24.1	 25.1	 26.0	 24.1
De 16 a 16.9	 24.6	 24.0	 26.5	 26.5	 -	 -	 25.1	 25.8	 -	 24.3
De 17 a 17.9	 22.9	 25.0	 -	 24.2	 -	 -	 25.3	 26.5	 -	 24.4

a: bipolar technique; b: tetrapolar technique.


