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Abstract

Soccer is considered an intermittent and high intensity sport in which a detail for a match
can be an essential factor for victory achieving. Among these factors the body composition
is related as an important parameter of soccer performance. Furthermore, the different
maturation levels of young athletes must be considered in definition of the best moments
for load training increase. The aim of this study was verifying the correlation level between
fat percentages, lean body mass and fat body mass with the peak height velocity (PHV).

Methods: The participants of this study were 44 soccer players of underl5 category. It was
done the body composition and PHV, where it was used the interaction between age and
the anthropometrics variables like height, body mass, sitting height and leg length. It was
used the descriptive statistic for showing the data of folds sum, total body mass, lean body
mass, fat percentage, age and body fat. The Person correlation was used for analyzing body
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Introduction

Soccer is a sport characterized by intermittent actions of high
intensity, as well as a heart rate of 85% of the maximum and oxygen
consumption of approximately 75% of VO2max.! In this sport, every
detail in the physical, technical, tactical, and psychological preparation
for the match can play an essential role in achieving victory. Thus,
body composition is reported as a performance parameter in football is
an important indicator for young athletes? and determinant for success
in sport,’® since people with lower fat percentages (% F) reach higher
performance levels.? In addition, excess adipose tissue results in high
energy expenditure during exercise, which makes the post-effort
recovery process difficult. Bearing in mind that the period destined for
recovery hardly meets the real needs of the soccer athlete’s organism,
since the competitive calendar makes the density of games high.*

Additionally, the different stages of maturation of young athletes
must be considered when defining the appropriate moments for
the progression of the training load.’> There are some methods to
measure the maturation stage, such as the use of skeletal age,’
sexual* maturation.” Skeletal age assessment, despite being one of
the best forms, requires interpretation and specialized equipment, in
addition to having a high financial cost and exposing the individual
to radiation.” Dental and morphological age are measurement
techniques, but with limited applicability'®!! and the assessment
of secondary sexual characteristics has the limitation of exposing
certain athletes to embarrassing situations.”'> On the other hand,
the method that determines the peak height velocity(PHV) through
an equation developed by Mirwald et al.’ it is characterized by
being a non-invasive method, with the objective of evaluating the
somatic maturation in children through anthropometric variables that
determine the moment of PHV occurrence.

PHYV is commonly used to measure the level of somatic maturation
in longitudinal studies'® in addition to having a lower operating cost

and simple interpretation of results when compared to specialized
equipment.'*

Divergent results are found in the literature when verifying the
relationship between body composition and peak height velocity'>!
in young sprinters," girls with obesity,'® young soccer players and
young non-soccer players.!” However, no studies were found using
these parameters as the main objective, mainly in Brazilian football.
It is expected that the increase in lean mass and total body mass will
occur with PHV, consequently influencing fat mass and the percentage
of fat.!” Thus, such information would allow adequate control of the
body composition of young athletes, when taking into account the
influence of maturation on body composition, since the athletes can
be at the same chronological age, but at different biological ages.'
Added that with this form of work, through the individual differences
in time and pace of these young athletes that must be examined in
detail, in view of how they can influence growth and performance
measures during adolescence, different strategies are indicated for
prescription of training loads.>!

Objective

The present study aimed to verify the correlation between the
percentage of fat, lean mass and fat mass with the moment of PHV,
as proposed by Mirwald et al.,” in Brazilian soccer athletes belonging
to the sub 15 category of a club in the first division of the national
championship.

Material and methods

The study was carried out with male soccer athletes in the sub 15
categories, who compete in national competitions organized by the
Brazilian Football Confederation and regional competitions organized
by the Minas Gerais Football Federation. 44 athletes from the 15
subcategories participated in this work. The study was approved
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by the ethics committee of the University of Sao Paulo in process
05890212.0.0000.5391 on December 20, 2012, all athletes, as well
as their parents or guardians, informed of the purpose of the research,
who authorized it, having signed a free and informed consent term. For
the percentage of fat, the McArdle equation'® was used, which uses
two skinfolds for measurement, in addition to the sum of skinfolds,
being a simple protocol, without the need for any equation, having a
relationship with protocols that use some equation to measure the fat
percentage, since higher values found in the skin folds tend to lead to
a higher fat percentage.

The evaluation was performed in a single day, with the evaluator
using an automatic digital scale (Finladek ®) and the scientific
adipometer (Sanny ®) with a capacity of 78mm and tolerance + Smm.
Each skinfold was measured three times using, for the equation, the
average of these measurements. Then, the volunteers were directed to
a reserved space in the club’s weight room for the performance of the
PHYV, using the interaction between the athlete’s age and anthropometric
variables of height-body mass, the height of the brain, and length of
the lower limbs. All volunteers were instructed by the evaluators to
position the body correctly and, if necessary, interventions were made
to correct posture. All PHV-related measurements were measured
using a tape measure attached to the wall. After that, the values of the
measures found were calculated according to the equation proposed
by Milward.’

Descriptive statistics were used to present the data of the sum of
folds, total body mass, lean mass, percentage of fat, age, and fat mass.
Pearson’s correlation test was used between body composition and
PHV variables.

Results

The results found are presented in tables 1 described as mean and
standard deviation and in table 2 the value of P and its respective
correlation are described.

Table 1 Anthropometric variables: biological age; fat percentage;
the sum of skinfolds; total body mass; lean mass and fat mass. Table
2 Correlation of PHV with fat percentage; the sum of skinfolds; total
body mass; lean mass; fat mass.

Table | Anthropometric variables

Biol.age % Fat X skinfolds TBM LM FM
148+0.5  8.7%1.7 55.2%I25 64.9+7.4 59.2+63 57+ 15
Table 2 Correlation of PHV with antropometric variables
% Fat X skinfolds TBM LM FM
PHV r=0.213 r=0.257 r=0.606 r=0.613 r=0.405
p=0.166 p=10.0918  p=0.0000131 p=0.00000959 p=0.00636

Discussion

The present study found a positive correlation between PHV
and total body mass, lean mass, and fat mass. Therefore, advancing
maturity showed changes in body composition, even with the
participation of specific training and nutritional monitoring, PHV
influenced the profile of body composition, which is relevant
information for professionals who work with young soccer athletes,
and few studies have investigated this issue in this population.
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With the approach of PHV, the individual tends to increase his
height and his total body mass more sharply. One of the factors
responsible for this is due to the increase in released hormones,
responsible for growth, such as growth hormone, testosterone, and
insulin-like growth factor (IGF-1)."

Regarding lean mass, a positive correlation was also found with
PHV. This result may have occurred because it is at this moment that
an increase in growth hormone (GH) occurs in young people.?’ This
is the hormone responsible for influencing protein metabolism, also
acting in the liver, so that this organ produces IGF-1, which is one of
those responsible for stimulating protein synthesis and increasing cell
proliferation (Mitosis). As a result, nitrogen retention, cell division,
and tissue construction occur.!® At this time, there is also a tendency
for an increase in testosterone in the body,?! the effects are the basis of
the drastic growth spurt in adolescence in muscles and fat-free mass
in males.>!

For PHV and fat mass, a positive correlation was found. This may
be due to the sample having athletes who meet before and after the PHV
period. Possible arguments for the previous moment of PHV are that,
at this stage, there is a tendency for an increase in fat up to a plateau
moment, which occurs close to PHV.!® This accumulation may be due
to an increase in the concentration of dehydroepiandrosterone,’** an
adrenal hormone that appears to be related to the accumulation of fat
in this period.'® Another hypothesis is due to the decrease in the levels
of leptin,?* a hormone related to satiety, causing the young person to
eat more, which can cause a peak of insulin and thus stimulate the
increase in the transformation of glucose into fatty acids, which will
be converted into triglycerides.

After PHV, there is a tendency to decrease fat mass, one of the
factors that can influence this phenomenon is the increase in GH, thus
having an increase in the mobilization of lipids in the individual’s
fat deposit. Another hormone responsible for this mobilization of
fat would be testosterone, this hormone accompanied by the greater
activity of enzymes responsible for the breakdown of lipids could lead
to this decrease in this fat mass.

Thus, with this rapid increase in the growth of lean mass that occurs
in this period, while the accumulation of fat mass occurs in a slower
way, accompanied by a greater mobilization of fat,'” added by athletes
in different phases in relation to PHV, may be factors responsible for
this non-correlation of the fat percentage.

In the study by Herdy et al.® made with 1115 grassroots athletes
from an elite club, measured between the years 2007 and 2015, an
increase in lean mass was observed over the years has been visibly
increased from the sub 11 category to the sub 13 category, having a
large increase at the beginning of puberty.

In the study by Silva'* carried out with 115 athletes aged between
11 and 17 years old from a soccer club in the state of Sdo Paulo, where
other variables were analyzed in addition to body composition, before,
during and after PHYV, it was observed an increase in body mass in
relation to PHV, accompanied by an increase in the percentage of fat
until PHV and after this moment, a decrease occurs. Similar values
were also found in the study by Lovell et al.?® done with 1212 athletes
aged 9 to 18 years, in which he observed a significant increase in body
mass in the sub 13 and sub 14 categories in relation to the previous
categories, being explained by these categories being at the time of
PHV.
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In the study by Nikolaidis and Karydis? carried out with 290 young
people who practiced football for a determined volume, they observed
a gradual increase in body mass, following this trend the percentage of
fat had a gradual increase with the passing of the categories.

These studies corroborate our results in which an increase in
total body mass, lean mass, and fat mass is expected, however, the
percentage of fat in the present study was not influenced by PHV.

Therefore, it is important to raise the awareness of professionals
who work with athletes at the ages where the PHV moment frequently
occurs, in order to have knowledge about the morphological
changes that occur in this period, avoiding incorrect diagnoses and
consequently early dismissals, showing, even more, the importance
of adequate nutrition, which helps the young athlete to go through
puberty and all the changes that accompany him in this period. A
study with a control group and individual and longitudinal monitoring
would be interesting, thus allowing greater external validity.

Conclusion

According to the result of the present study, soccer athletes present
an increase in lean mass, fat mass, and total body mass with advancing
maturity. Therefore, this information can contribute to the effective
prescription of young athletes.

Acknowledgments

None.

Conflicts of interest

Author declares there are no conflicts of interest.

Funding

None.

References

1. Stolen T, Chamari K, Castagna C, et al. Physiology of soccer. Sports
Medicine. 2005;35(6):501-536.

2. Nikolaidis PT, Karydis NV. Physique and body composition in soccer
players across adolescence. Asian J Sports Med. 2011;2(2):75-82.

3. Wilmore JH, Costill DL. Fisiologia do esporte ¢ do exercicio. Sth edn.
Manole:2013.

4. Cyrino ES, Altimari LR, Okano AH, et al. Efeitos do treinamento de futsal
sobre a composicdo corporal e o desempenho motor de jovens atletas. R
Bras Cie Mov. 2002;10(1):41-46.

5. Philippaerts RM, Vaeyens R, Janssens M, et al. The relationship between
peak height velocity and physical performance in youth soccer players. J
Sports Sci. 2006;24(3):221-230.

6. Figueiredo AJ, Gongalves CE, Coelho E, et al. Youth soccer players, 11—
14 years:maturity, size, function, skill and goal orientation. 4nn Hum Biol.
2009;36(1):60-73.

7. Borges FS, Matsudo SMM, Matsudo VKR. Anthropometric and metabolic
profile of pubertal boys of the same chronological age at different levels of
sexual maturation. R Bras Cie Mov. 2004;12 (4):7-12.

8. Matta MO, Figueiredo AJB, Garcia ES, et al. Morphological, maturational,
functional and technical profile of young brazilian soccer players. Rev
Bras Cineantropom Desempenho Human. 2014;16(3):277-286.

20.

21.

22.

23.

24.

25.

26.

Copyright:

©2021 Soalheiro et al. 340

Mirwald RL, Baxter—Jones DA, Beunen GP. An assessment of maturity
from anthropometric measurement. Med Sci Sport Exer. 2002;34:689—
694.

. Malina RM, Bouchard C, Bar—or O. Crescimento, maturacao e atividade

fisica. 2rd ed. Sdo Paulo:Phorte Editora;2009.

. Ré AHN. Growth, maturation and development during childhood and

adolescence: Implications for sports practice. Rev Motriz. 2011;7(3):55—
67.

. Mortatti AL, Honorato RC, Moreira A, et al. The use of somatic maturation

in morphofunctional identification in young soccer players. Rev Andal
Med Deporte. 2013;6(3):108—114.

. Malina RM, Bouchard C. Growth, maturation, and physical activity. 1st

edn. Champaign: Human Kinetics; 1991.

. Silva RLP. Somatic maturation and physical performance in young soccer

players = Somatic maturation and physical performance in young soccer
players. Campinas (SP): Universidade Estadual de Campinas; 2013.

. Aerenhouts D, Clarys P, Tacymans J, et al. Estimating body composition

in adolescent Sprint athletes:Comparison of different methods in a 3 years
longitudinal design. Plos One. 2015;10(8):e0136788.

. Freitas AS, Figueiredo AJB, De Freitas ALR, et al. Biological maturation,

body morphoogy and physical performance in 8-16 years—old obese girls
from Montes Claros—-MG. J Hum Kinet. 2014;43:169-176.

. Seabra A, Maia JA, Growth, maturation, physical fitness, explosive

strength and specific motor skills. Study in young male and non—football
players from 12 to 16 years of age. Rev Port Cien Desp. 2001;1(2):22-35.

. Katch FI, Mcardle WD. Prediction of body density from simple

anthropometric measurements in college—age men and women. Hum Biol.
1973;45:445-455.

. Matar M, Al-Shaar L, Maalouf J, et al. The relationship between

calciotropic hormones, IGF1, and bone mass across pubertal stages. J Clin
Endocrinol Metab. 2016;101(12):4860-4870.

Cole TJ, Ahmed ML, Preece MA, et al. The relationship between insulin—
like growth factor 1, sex steroids and timing of the pubertal growth spurt.
Clinical Endocrinology. 2015;82:862—869.

Koenis MMG, Brouwer RM, Van Baal GCM, et al. Longitudinal study of
hormonal and physical development in young twins. J Clin Endocrinol
Metab. 2013;98(3):518-527.

Kim SH, Lee SH, Lee WY, et al. Serum levels of cholesterol, pregnenolone,
DHEA, and their sulfate conjugates based on sex and pubertal stage in
adolescentes. Clinica Chimica Acta. 2016;461:47-52.

Alexandra EK, Thomas R, Gunter SS, et al. Determination of 170HPreg
and DHEAS by LC-MS/MS:impact of age, sex, pubertal stage and BMI
on the AS steroid pathway. J Clin Endocrinol Metab. 2017;102(1):232—
241.

Argente J, Barrios V, Chowen JA, et al. Leptin plasma levels in healthy
Spanish children and adolescent, children with obesity, and adolescente
with anorexia nervosa and bulimia nervosa. J Pediatr. 1997;131(6):833—
838.

Carlos VH, Rodolfo AMN, Roberto FSJ, et al. Anthropometric profile,
body composition and somatotype of brazilian youth soccer players of
different categories and positions. Educacion fisica y Deporte. 2015;34
(2):507-524.

Lovell R, Towlson C, Parkin G, et al. Soccer player characteristics
in english lower-league development programmers: The relationship
between relative age, maturation, anthropometry and phsysical fitness.
Plos One. 2015;10(9):e0137238.

Citation: Soalheiro |, Alves AL, Fagundes L, et al. Correlation between peak height velocity and body composition in young soccer athletes. Int | Complement Alt

Med. 2021;14(6):338-340. DOI: 10.15406/ijcam.2021.14.0058|


https://doi.org/10.15406/ijcam.2021.14.00581
https://pubmed.ncbi.nlm.nih.gov/15974635/
https://pubmed.ncbi.nlm.nih.gov/15974635/
https://pubmed.ncbi.nlm.nih.gov/22375222/
https://pubmed.ncbi.nlm.nih.gov/22375222/
https://portalrevistas.ucb.br/index.php/RBCM/article/view/414/467
https://portalrevistas.ucb.br/index.php/RBCM/article/view/414/467
https://portalrevistas.ucb.br/index.php/RBCM/article/view/414/467
https://pubmed.ncbi.nlm.nih.gov/16368632/
https://pubmed.ncbi.nlm.nih.gov/16368632/
https://pubmed.ncbi.nlm.nih.gov/16368632/
https://pubmed.ncbi.nlm.nih.gov/19085511/
https://pubmed.ncbi.nlm.nih.gov/19085511/
https://pubmed.ncbi.nlm.nih.gov/19085511/
https://celafiscs.org.br/article/perfil-antropometrico-e-metabolico-de-rapazes-pubertarios-da-mesma-idade-cronologica-em-diferentes-niveis-de-maturacao-sexual/
https://celafiscs.org.br/article/perfil-antropometrico-e-metabolico-de-rapazes-pubertarios-da-mesma-idade-cronologica-em-diferentes-niveis-de-maturacao-sexual/
https://celafiscs.org.br/article/perfil-antropometrico-e-metabolico-de-rapazes-pubertarios-da-mesma-idade-cronologica-em-diferentes-niveis-de-maturacao-sexual/
https://www.scielo.br/j/rbcdh/a/mwCJvbnzPFjR5nhpv8gtDRC/?lang=en
https://www.scielo.br/j/rbcdh/a/mwCJvbnzPFjR5nhpv8gtDRC/?lang=en
https://www.scielo.br/j/rbcdh/a/mwCJvbnzPFjR5nhpv8gtDRC/?lang=en
https://pubmed.ncbi.nlm.nih.gov/11932580/
https://pubmed.ncbi.nlm.nih.gov/11932580/
https://pubmed.ncbi.nlm.nih.gov/11932580/
https://www.revistamotricidade.com/arquivo/2011_vol7_n3/v7n3a08.pdf
https://www.revistamotricidade.com/arquivo/2011_vol7_n3/v7n3a08.pdf
https://www.revistamotricidade.com/arquivo/2011_vol7_n3/v7n3a08.pdf
https://scielo.isciii.es/scielo.php?pid=S1888-75462013000300004&script=sci_abstract&tlng=pt
https://scielo.isciii.es/scielo.php?pid=S1888-75462013000300004&script=sci_abstract&tlng=pt
https://scielo.isciii.es/scielo.php?pid=S1888-75462013000300004&script=sci_abstract&tlng=pt
http://bdtd.ibict.br/vufind/Record/CAMP_40af420d6ba4901c419cf46b7a0a169c
http://bdtd.ibict.br/vufind/Record/CAMP_40af420d6ba4901c419cf46b7a0a169c
http://bdtd.ibict.br/vufind/Record/CAMP_40af420d6ba4901c419cf46b7a0a169c
https://pubmed.ncbi.nlm.nih.gov/26317426/
https://pubmed.ncbi.nlm.nih.gov/26317426/
https://pubmed.ncbi.nlm.nih.gov/26317426/
https://pubmed.ncbi.nlm.nih.gov/25713657/
https://pubmed.ncbi.nlm.nih.gov/25713657/
https://pubmed.ncbi.nlm.nih.gov/25713657/
https://pubmed.ncbi.nlm.nih.gov/4750412/
https://pubmed.ncbi.nlm.nih.gov/4750412/
https://pubmed.ncbi.nlm.nih.gov/4750412/
https://pubmed.ncbi.nlm.nih.gov/27676398/
https://pubmed.ncbi.nlm.nih.gov/27676398/
https://pubmed.ncbi.nlm.nih.gov/27676398/
https://pubmed.ncbi.nlm.nih.gov/25418044/
https://pubmed.ncbi.nlm.nih.gov/25418044/
https://pubmed.ncbi.nlm.nih.gov/25418044/
https://pubmed.ncbi.nlm.nih.gov/23430788/
https://pubmed.ncbi.nlm.nih.gov/23430788/
https://pubmed.ncbi.nlm.nih.gov/23430788/
https://pubmed.ncbi.nlm.nih.gov/27475977/
https://pubmed.ncbi.nlm.nih.gov/27475977/
https://pubmed.ncbi.nlm.nih.gov/27475977/
https://pubmed.ncbi.nlm.nih.gov/27809697/
https://pubmed.ncbi.nlm.nih.gov/27809697/
https://pubmed.ncbi.nlm.nih.gov/27809697/
https://pubmed.ncbi.nlm.nih.gov/27809697/
https://pubmed.ncbi.nlm.nih.gov/9427886/
https://pubmed.ncbi.nlm.nih.gov/9427886/
https://pubmed.ncbi.nlm.nih.gov/9427886/
https://pubmed.ncbi.nlm.nih.gov/9427886/
https://revistas.udea.edu.co/index.php/educacionfisicaydeporte/article/view/24429/20782968
https://revistas.udea.edu.co/index.php/educacionfisicaydeporte/article/view/24429/20782968
https://revistas.udea.edu.co/index.php/educacionfisicaydeporte/article/view/24429/20782968
https://revistas.udea.edu.co/index.php/educacionfisicaydeporte/article/view/24429/20782968
https://pubmed.ncbi.nlm.nih.gov/26331852/
https://pubmed.ncbi.nlm.nih.gov/26331852/
https://pubmed.ncbi.nlm.nih.gov/26331852/
https://pubmed.ncbi.nlm.nih.gov/26331852/

	Title
	Abstract
	Keywords
	Introduction
	Objective
	Material and methods 
	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflicts of interest 
	Funding
	References
	Table 1
	Table 2

