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ARTICLE INFO ABSTRACT
Article history: Objective: To determine the morphological characteristics, fat mass, somatotype and dietary patterns of
Received 2 September 2016 youth soccer players from an amateur Spanish team.
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- ) Method: Height, weight, diameters, circumferences and skinfolds from sixteen youth soccer players were
Available online 8 July 2017

measured. Body fat percentage and somatotype were calculated. They completed the Kidmed question-
naire to analyze dietary patterns. Descriptive statistics (mean + standard deviation) were used.
Keywords: Results: The global body fat percentage was 9.16+2.12 and the somatotype (2.56-3.73-2.77). The sum

Zii;ig ometr of the six skinfolds was 62.6 & 2.7 mm. The sum of the eight skinfolds was 80.7 + 3.1 mm. 75% of athletes
Somato[;ype v consumed a fruit daily, 18.75% took a second fruit each day. 43.75% of players took vegetables once a day,
Dietary patterns 18.75% ate vegetables more than once a day.
Body fat Conclusion: Body fat percentage, the sum of the six skinfolds, the sum of the eight skinfolds and somato-
Skinfolds type results are in agreement with previous studies where youth non-professional soccer players were
Team sports analyzed. Other studies have obtained lower values in body fat percentage or in sum of six skinfolds
due to they have evaluated professional soccer players. Anthropometric measures would be important
to prescribed personalized diet and training plans.
© 2017 Consejeria de Turismo y Deporte de la Junta de Andalucia. Published by Elsevier Espaiia, S.L.U.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Caracteristicas antropométricas, somatotipo y patrones alimentarios
en jugadores jovenes de fatbol
RESUMEN
Palabras clave: Objetivo: Determinar las caracteristicas morfolégicas, la masa grasa, el somatotipo y los patrones alimen-
Fatbol tarios de jugadores de fttbol jévenes de un equipo amateur.

Antropometria
Somatotipo
Patrones alimentarios

Meétodo: Se midieron la altura, el peso, los diametros corporales, las circunferencias y los pliegues cuta-
neos de 16 jugadores. Se calcularon el porcentaje de grasa corporal y el somatotipo. Se administré el
Grasa corporal cuestionario Kidmed con objeto de conocer el patrén alimentario. Se utilizaron métodos estadisticos
Pliegues cutineos descriptivos (media 4 desviacion estandar).
Deportes de equipo Resultados: El porcentaje global de grasa corporal fue 9.16 £2.12 y el somatotipo (2.56-3.73-2.77). El
sumatorio de 6 pliegues fue 62.6 + 2.7 mm y el sumatorio de 8 fue 80.7 & 3.1 mm. El 75% de los futbolistas
consumia una fruta diaria y el 18.75% tomaba una segunda pieza de fruta. El 43.75% de los jugadores
tomaba una racién de vegetales cada dia y el 18.75% comia vegetales mas de una vez al dia.
Conclusiones: Los resultados del porcentaje de grasa, del sumatorio de 6 pliegues, de 8 pliegues cutaneos
y del somatotipo son similares a los obtenidos en estudios previos. Otras investigaciones encontraron un
porcentaje de grasa inferior y un menor valor para el sumatorio de 6 pliegues debido a que analizaron
jugadores profesionales. Las mediciones antropométricas son importantes para prescribir planes de ali-
mentacioén y entrenamiento personalizados.
© 2017 Consejeria de Turismo y Deporte de la Junta de Andalucia. Publicado por Elsevier Espaiia,
S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Caracteristicas antropomeétricas, somatotipo e padroes alimentares em jovens
atletas de futebol

RESUMDO

Objetivo: Determinar as caracteristicas morfoldgicas, massa gorda, somatotipo e padroes alimentares de
jovens jogadores de futebol de uma equipe amadora espanhola.
Métodos: Foram medidos altura, peso, didmetros, circunferéncias e dobras cutaneas de dezesseis jovens
jogadores de futebol. A porcentagem de gordura corporal e o somatotipo foram calculados. Eles comple-
taram o questionario Kidmed para analisar padroes alimentares. Foram utilizadas estatisticas descritivas
(média + desvio padrao).
Resultados: A porcentagem de gordura corporal foi de 9.16 4-2.12 e o somatotipo (2.56-3.73-2.77). Asoma
das seis dobras cutaneas foi 62.6 + 2.7 mm. A soma das oito dobras cutdneas foi 80.7 +3.1 mm. 75% dos
atletas que consumiam diariamente uma fruta, 18.75% ingeriam uma segunda fruta por dia. 43.75% dos
jogadores ingeriam legumes uma vez por dia, 18.75% comiam vegetais mais que uma vez por dia.
Conclusdo: A porcentagem de gordura corporal, a soma das seis dobras cutaneas, a soma das oito dobras
cutaneas e os resultados somatotipos estdo de acordo com estudos prévios em que foram analizados
jovens jogadores de futebol ndo profissionais. Outros estudos obtiveram valores mais baixos na por-
centagem de gordura corporal ou na soma de seis dobras cutaneas devido a terem avaliado jogadores
profissionais de futebol. Medidas antropométricas seriam importantes para prescrever uma dieta per-
sonalizada e planos de treinamento.

© 2017 Consejeria de Turismo y Deporte de la Junta de Andalucia. Publicado por Elsevier Espafia, S.L.U.

Este é um artigo Open Access sob uma licenga CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

From long time ago, it is well known that body composition plays
animportantrole in sport performance, especifically in the physical
status. Consequently body composition has been studied in differ-
ent sports such as basketball,! rugby? or soccer? in order to analyze
athletes status. Numerous methods to evaluate body composi-
tion in athletes have been developed for instance anthropometric
analysis,? bioelectrical impedance analyzer> or dual-energy X-ray
absorptiometry.* Anthropometry is the study of the size, the form,
the proportionality, the composition, the biological maturation and
the body function of humans. This technique allows relating corpo-
ral measures in form, proportions and compositions with a specific
sport function in athletes.” Anthropometry sizes body weight,
height, wingspan, skinfolds, perimeters, diameters and lengths.
From these data, it is possible to obtain information about body
fat mass, body composition and somatotype.® Somatotype method
is used to analyze body composition in humans which is classi-
fied in three different component mesomorphy (related to muscle
mass), endomorphy (related to fatness) and ectomorphy (related
to linearity and slenderness).’”

Especially in soccer, anthropometry techniques have been
widely used in last times. A study® analyzed anthropometric char-
acteristics and somatotype of young players at different ages
(14-18 years) from teams of the First Macedonian league (n=486)
and compared the results with data from general population.
Obtaining players at 14 years showed significant lower values
of muscle and fat mass. They also discovered that in all age
soccer groups mesomorphy component of the somatotype dom-
inated. Furthermore, athletes presented smaller values of the fat
and endomorphic component and greater muscle and mesomor-
phic component in comparison with general population. Another
research? identified anthropometric and somatotype characteris-
tics of Italian young players (n=112). The mean results showed
a high muscular and low adipose profile. They found differences
in playing position between anthropometric data and somatotype
value. Based on these studies, it seems clear that soccer players
present different anthropometric and somatotype profiles to the
general population and these values could change depending on
the playing position.

Casajis'0 evaluated fifteen players from the Spanish First Divi-
sion to analyze seasonal variations in anthropometric variables
from the beginning to the middle of the season. Significant vari-
ations (mean =+ standard deviation) were found in fat percent
(8.6+0.91% versus 8.2+0.91%) and in the sum of six skinfolds
(57.0 £ 8.67 mm versus 52.9 4+ 8.61 mm). Another paper!! analyze
the dietary intakes and anthropometric profiles got the least
percentage of body fat (11.3 + 1%) where found in players that con-
sumed significantly less fat in their diet, an adequate carbohydrate
ingestion for athletes (52.2 & 5% of energy intake), nothing of alco-
hol and micronutrients intakes above the dietary reference values.
So it seems that dietary habits could affect to body composition
and consequently influencing to sport performance. Additionally,
a previous investigation? found eighteen rugby players with body
composition values away from the recommended body composi-
tion profile at the preseason. After applied personalized plans of
diet and training, changes in body composition were reported at
the end of the season. Obtaining data close to reference values of
professional players.

Obviously, several methods have been developed to analyze
dietary habits in athletes weigh food intakes, food frequency
questionnaires, 24 h count questionnaires or specific nutritional
questionnaires. One of them is Kidmed questionnaire, this method
evaluate the adherence to the Mediterranean diet (MD), a well-
known healthy dietary pattern. One study!? evaluated the relations
between Kidmed results and anthropometric characteristics in
ninety elite women paddlers. A medium or excellent adherence
was observed. However, useful nutritional information was obtain-
ing from this questionnaire, such as the fact that 20% of paddlers
ate sweets more than once a day or that 33% didn’t eat nuts.

The purposes of this research were to determine the morpholog-
ical characteristics, fat body mass, somatotype and dietary patterns
of youth soccer players from an amateur Spanish team.

Method
Subjects

A total of sixteen players from a U-19 amateur Spanish team
voluntary participated at the age of 16-18 years, with an average
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Table 1
Mean + standard deviations of anthropometric data.

Variables Goalkeeper (n=2) Defenders (n=3) Fullbacks (n=2) Midfielders (n=6) Strikers (n=3) Global average (n=16)
Height (cm) 174.95 + 1.48 180.00 £ 5.54 174.35 £ 0.91 173.93 £+ 7.61 175.50 £ 3.77 175.54 + 5.54
Weight (kg) 83.00 + 2.97 67.40 + 5.46 57.55 £+ 6.71 69.25 + 11.66 72.16 £ 6.13 69.70 + 10.17
Wrist diameter (cm) 5.24 + 0.29 5.68 + 0.07 5.66 + 0.08 5.35 + 0.35 5.43 + 0.16 5.45 + 0.28
Humerus diameter (cm) 6.63 £+ 0.12 6.92 + 0.34 6.35 + 0.14 6.21 £ 0.39 6.33 £ 0.22 6.43 + 039
Femur diameter (cm) 9.67 £ 0.53 9.34 £ 0.18 8.91 £+ 0.16 9.19 + 0.44 9.02 £ 0.27 9.21 £ 0.39
Arm relaxed circumference (cm) 322+03 269 £20 242 £ 1.1 27.1 £1.50 29.0 £ 04 277 £25
Arm tensed circumference (cm) 342 + 03 293 +19 26.6 + 0.5 286 + 1.1 31.0 £ 0.6 296 +24
Thigh circumference (cm) 59.7 £ 2.5 50.8 £ 2.3 46.6 £ 1.0 51.7 £ 4.1 50.7 £ 1.9 51.6 + 44
Calf circumference (cm) 39.6 + 0.6 354 +13 33.6 £ 0.9 379 £3.7 363 £ 0.8 36.8 £29
Hip circumference (cm) 103.9 + 5.6 92.2 + 4.6 84.5 + 0.7 95.7 £ 6.5 92.7 £ 5.8 94.1 +£ 7.1
Waist circumference (cm) 82.0 + 0.8 734 + 35 68.1 + 4.1 75.6 +£ 5.1 783 £ 4.2 756 £ 5.4
Biceps skinfold (mm) 8.5+ 2.1 48 +£ 1.1 35+14 51+24 6.0 £ 2.0 54 +£22
Triceps skinfold (mm) 16.2 £ 1.1 76 +2.6 6.0 + 0.0 9.1 +21 9.5+ 28 94 +34
Subscapular skinfold (mm) 135 £ 3.5 92 +22 9.1 +£41 10.0 £ 34 9.7+ 15 10.1 £2.9
Supraespinale skinfold (mm) 11.7 £3.2 5.0+ 1.0 41+19 7.0 £33 7.8 £2.6 7.0 £33
Supracrestal skinfold (mm) 174 £ 3.7 14.6 + 9.7 74 +£0.9 122 + 44 122 £ 1.9 12.7 £5.1
Abdominal skinfold (mm) 232+ 1.1 123+ 7.5 8.5 +2.1 125+ 4.9 134 +33 135+ 5.8
Thigh skinfold (mm) 222 +39 113+ 15 87 +1.8 152 £ 4.2 12.0 £ 43 139+ 5.0
Calf skinfold (mm) 120+ 14 80+1.7 56 +£09 9.5+ 36 72 +£37 8.6 +£3.2

Data for 16 soccer players.

of 17.38 4+ 0.92 years. They had trained for ~1.5 h/day, 4 day/week
(including a weekly competitive match) during the previous year.
All players were regularly involved in competitive seasons. The dis-
tribution in different position in the field was goalkeeper (n=2),
defenders (n=3), fullbacks (n=2), midfielders (n=6) and strikers
(n=3). They delivered informed written consents which had been
signed by their parents.

Experimental design

The anthropometric characteristics measured were height,
weight, three diameters (wrist, biepicondylar humerus and femur),
six circumferences (arm relaxed and tensed, thigh, calf, hip
and waist perimeter) and eight skin folds (biceps, triceps, sub-
scapular, abdominal, thigh, calf, supraspinale and supracrestal).
Data were obtained following the standard techniques from the
International Society for the Advancement of Kinanthropoemtry
(ISAK).'3-15 Carter’s equation was used to determine body fat
percentage.'® Somatotype was calculated according to Carter and
Health method.”!” Data were collected after the last competitive
match at the end of the season.

Kidmed questionnaire'® determines the MD adherence. This
questionnaire includes sixteen items on a yes/no scale. Affirma-
tives answers from questions related with positive aspects of MD
add one point (questions 1-5,7-11,13,15). Affirmatives answers
related with negative aspects of MD subtract one point (questions
6,12,14,16). The final punctuation is known as the Kidmed Index
which can be classified in three different categories:

- Final punctuation > 8: high adherence.
- Final punctuation 4-7: medium adherence.
- Final punctuation < 3: low adherence.

Anthropometric data were collected by a high trained techni-
cian, certified with ISAK level I. The weight was collected using an
electronic weighing machine (Tanita UM-076). Height was mea-
sured with a stadiometer (Seca). The skinfolds were measured with
a slim guide skinfold caliper. Bone breadths and body perimeters
were also collected with validated material (an anthropometric
tape and a small electronic sliding caliper, precision 0.01 mm). The
experimental protocol was written following the ethics rules from
Helsinki Declaration. All experimental procedures were in accor-
dance with the Pablo de Olavide University Ethical Committee
rules.

Statistical analysis

SigmaPlot 13 version (Systat software) was used for Statisti-
cal Analyses. Descriptive statics (mean + standard deviation) were
reported for the different parameters analyzed. Statistical differ-
ences between different positions of the players in the soccer field
were not evaluated because there is insufficient statistical power
to detect differences due to the sample size.

Results

In Table 1 can be observed mean values and standard deviations
of anthropometric data obtained from players studied. Values in
function of different positions are also shown in Table 1.

Results obtained of dietary patterns analysis can be observed in
Fig. 1. These data were shown on percentage scale. 75% of players
consumed a fruit daily, 18.75% took a second fruit each day. 43.75%
took vegetables once a day, 18.75% ate vegetables more than once
a day. 31.25% of athletes evaluated went more than once a week to
a fast-food restaurant.

Kidmed Indexes were: goalkeeper (7.00+1.41), defenders
(5.33+5.03), fullbacks (5.50+0.70), midfielders (6.83+2.22),
strikers (5.33 +3.78) and global players sample (6.12 +£2.77).

Table 2 shows results of somatotype analyses, the sum of six
skinfolds, the sum of eight skinfolds and body fat percentage.

Somatotype classifications were goalkeepers (endo-
mesomorph), defenders (meso-ectomorph), fullbacks (meso-
ectomorph), midfielders (balance mesomorph), strikers (balance
mesomorph) and global players sample (balance mesomorph).
These results can be observed in Fig. 2.

Discussion

The global fat percentage obtained in players was 9.16 +2.12%.
The average somatotype was (2.56-3.73-2.77). Dietary patterns
analysis showed variables nutritional habits, outstanding that 75%
took one fruit each day, 18.75% of players consumed more than one
fruit and only 18.75% ate more than one vegetable each day. These
data show that many players may present inadequate nutritional
habits.

Perroni et al.? explored the differences in anthropometric and
somatotype characteristics among categories, subcategories and
playing position in Italian young soccer players (n=112). When
we compared our somatotype results with the age categories
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3
Consume sweets and candy several times every day -j—
Consume two yogurts and/or some cheese (40g) daily | ———— e —
Take commercially goods or pastries for breakfast - — ——
Consume a dairy product for breakfast | ———————
Skip breakfast | —
Use olive oil at home
Consume nuts at least 2-3 times per week | —
Take cereals for breakfast ——
Consume pasta or rice almost every day (5 or more time per week) - — T —
Take pulses more than once a week - —————
Go more than once a week to a fast food restaurant - —————————
Consumed fish at least 2-3 times per week - —
Take fresh or cooked vegetable more than once a day - — v
Take fresh or cooked vegetable once a day | —
Take a second fruit every day - — =
Take a fruit every day | —
3= ¥ T e - 1
0 20 40 60 80 100
Data frequencies on %

I Yes [ No

Fig. 1. Yes/no answers to sixteen Kidmed items. Values are exposed on percentage. Data for sixteen soccer players studied.

Table 2
Mean + standard deviations of somatotype data, sum of skinfolds and body fat percentage.

Variable Goalkeepers (n=2) Defenders (n=3) Fullbacks (n=2) Midfielders (n=6) Strikers (n=3) Global average (n=16)

Somatotype
Endomorphy 4.10 + 0.00 2.00 £+ 0.70 1.80 + 0.70 2.55 + 0.89 2.63 +£0.23 2.56 + 0.91
Mesomorphy 5.40 + 0.42 3.36 + 0.96 2.70 £+ 0.14 3.71 £ 0.59 3.73 £ 0.25 3.73 £ 0.89
Ectomorphy 0.95 + 0.07 3.83 £ 1.51 4.50 + 1.13 2.51 + 0.64 2.30 £+ 0.26 2.77 £1.29

X 6 skinfolds (mm) 99.0 £+ 5.1 534 £ 27 421 +£2.0 63.4+29 59.6 +£2.4 62.6 £ 2.7

X 8 skinfolds (mm) 1249 £5.2 72.8 £35 53.0 £ 2.1 80.8 &+ 3.2 777 £2.6 80.7 £ 3.1

Body fat % 12.99 + 0.75 8.20 + 1.42 7.01 £ 0.94 9.25 + 1.90 8.85 + 1.06 9.16 + 2.12

Data for sixteen soccer players. Sum of 6 skinfolds (triceps, subscapular, supraespinale, abdominal, thigh and calf skinfolds). Sum of 8 skinfolds (biceps, triceps, subscapular,

supraespinale, supracrestal, abdominal, thigh and calf skinfolds).

Mesomorph

v

a 3 e ™ e

Endomorph Ectomorpt] —6

-6 5 -4 -3 -2 -1 0+1 +2 +3 +4 +5 +6
Goalkeepers
Defenders L
Fulbacks &
Midfielders n
Strikers ’
Global average #

Fig. 2. Somatotype components (endomorphy, mesomorphy and ectormophy) rep-
resentation. Somatoplots of goalkeepers, defenders, fullbacks, midfielders, strikers
players and global average.

corresponding to the same age Allievi “A” (16 years) and “Juniores”
(older than 17 years), it is possible to observed similar somatotype
values components (endomorph, mesomorph and ectomorph).
They found significant differences among goalkeepers and the other
player’s position in endomorphy in according with our discoveries
where the goalkeepers endomorphy value was the highest. Sig-
nificant differences were obtained among goalkeepers and with

defenders (all kind of defenders) and midfielders in ectomorph
component. While we have observed ectomorphy values in agree-
ment with this theory. Basing on these similarities, it seems that
the results obtained in the current study would possibly obtain in
a higher sample of players.

Another investigation® analyzed changes in the anthropometric
characteristics and somatotype in youth Macedonian soccer play-
ers. To evaluate body composition, they have used the Matiegka’s
formulas in contrast with our study where the Carter’s equa-
tion has been used to determine fat percentage. This could
explain the differences in fat percentage found in the previ-
ous study: players aged sixteen years (14.71+1.47%), players
aged seventeen years (14.64+1.46%) and players aged eighteen
years (14.38 +1.42%) compared with the fat percentage obtained
in the present paper (9.16 +£2.12%). Additionally, lower values
in some skinfolds (biceps, triceps, thigh, subscapular, calf and
abdominal) in sixteen, seventeen and eighteen players from this
previous study in comparison with the results of data from ath-
letes of this study. Another study'? determined seasonal variations
in anthropometric data from Spanish professional soccer team
(n=15). They recollected anthropometric data at the beginning
of competitive season and at in the middle. In the second exam-
ination, these soccer players presented the sum of six skinfolds
52.948.61 mm, a body fat percentage 8.24+0.91% and a somato-
type values: endomorphy (2.4+0.52), mesomorphy (4.8 +0.88)
and ectomorphy (2.3 +0.73). These values are lower than the
results of the current study and indicate a better body composi-
tion. We speculate that these differences could be explained by
the degree of sport professionalism due to in the previous research
professional players were evaluated while we analyzed amateur
players.
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Another investigation'® evaluated anthropometric character-
istics from Chilean professional soccer players (n=406). They
observed differences in height, weight and fat mass in players from
different positions and as result each player has his specific posi-
tion in function of his body composition. Slightly lower values
were observed in the sum of six skinfolds in this previous study
in comparison with the data from the present study. However,
it is probable that the professional level of these players could
have influenced in these better results. Goalkeepers present sig-
nificantly higher values for the sum of six skinfolds as this idea has
been mentioned before in this paper. Additionally, a recent paper??
described somatotype profiles of Chilean professional male soccer
players (n=100) (23 +4.4 years). As in the present study, goalkeep-
ers showed the highest weigh. They also found that each position
presented a different dispersion to the medium somatotype. This
information must be taken in consideration in order to morphologic
optimization in a specific position in the field.

To asses dietary habits in ninety elite women paddlers, they self-
completed Kidmed questionnaire.'> 85.56% of the paddlers took
one fruit each day, 53.33% consumed a second fruit daily. 76.67%
took vegetables once a day and 30% ate more than one ration a day.
Any athlete analyzed went to a fast food restaurant. 90% of pad-
dlers consumed dairy products for breakfast. While the answers to
Kidmed questions in the current study are closer to another pre-
vious studies?'-23 which analyzed Mediterranean diet adherence
in youth general population. Possibly, dietary patterns of players
evaluated in the present study are not completely adequate for
athlete population because their answers are not similar to answers
observed in athletes evaluated with the same method.'# Nutritional
directions could be really useful to improve body composition and
probably soccer performance.

The discoveries would be of interest to coaches and medical
services of young soccer teams. Anthropometric measures and
dietary patterns tests would be necessary in order to prescribe per-
sonalized training and diet plans in youth soccer players from a
non-professional teams.

We admit that the study has limitations, the mean is that we
cannot measure significant anthropometric differences in players
position due to the sample size. Other limitations would be that we
only have studied Spanish amateur male soccer players so conse-
quently, we cannot extrapolate our results to all soccer players or
team sports.

Body fat percentage, the sum of six skinfolds, the sum of eight
skinfolds and somatotype results are in agreement with previ-
ous studies where youth non-professional soccer players were
analyzed. Other studies have obtained lower values in body fat per-
centage or in the sum of six skinfolds due to they have evaluated
professional soccer players. Anthropometric measures would be
important to prescribed personalized diet and training plans.

Ethical disclosures

Protection of human and animal subjects. The authors declare
that the procedures followed were in accordance with the regula-
tions of the relevant clinical research ethics committee and with
those of the Code of Ethics of the World Medical Association (Dec-
laration of Helsinki).

Confidentiality of data. The authors declare that they have fol-
lowed the protocols of their work center on the publication of
patient data.

Right to privacy and informed consent. The authors declare that
no patient data appear in this article.

J.D. Herndndez-Camacho et al. / Rev Andal Med Deporte. 2017;10(4):192-196

Financing

The present research did not receive any kind of finding.

Conflicts of interest

The authors have no conflicts of interest to declare.

References

—_

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Abella del Campo M, Escortell Sanchez R, Sospedra I, Norte-Navarro A,

Martinez-Rodriguez A, Martinez-Sanz JM. Caracteristicas cineantropométri-
cas en jugadores de baloncesto adolescentes. Rev Esp Nutr Hum Diet.
2016;20(1):23-31.

. Garcia M, Martinez-Moreno JM, Reyes-Ortiz A, Suarez Moreno-Arrones L, Garcia

AA, Garcia-Caballero M. Changes in body composition of high competition rugby
players during the phases of a regular season; influence of diet and exercise load.
Nutr Hosp. 2014;29(4):913-21.

. Requena B, Garcia I, Sudrez-Arrones L, Sdez de Villarreal E, Orellana JN, San-

talla A. Off-season effects on functional performance, body composition and
blood parameters in top-level professional soccer players. J Strength Cond Res.
2017;31(4):939-46.

. SuttonL, Scott M, Wallace ], Reilly T. Body composition of English Premier League

soccer players: influence of playing position, international status, and ethnicity.
J Sports Sci. 2009;27(10):1019-26.

. Norton K, Olds T. Anthropometrica: a textbook of body measurement for sports

and health courses. 1a. ed. Sydney, Australia: UNSW Press; 1996.

. Mathews DK, Fox EL. Bases fisiologicas da educacao fisica e dos desportos. 2a.

ed. Rio de Janeiro, Brazil: Interamericana; 1979.

. Carter JEL, Heath BH. Somatotyping. Development and Applications. New York:

Cambridge University Press; 1990.

. Gontarev S, Kalac R, Zivkovic V, Ameti V, Redjepi A. Anthropometrical charac-

teristics and somatotype of young Macedonian soccer players. Int ] Morphol.
2016;34(1):160-7.

. Perroni F, Vetrano M, Camolese G, Guidetti L, Baldari C. Anthropomet-

ric and somatotype characteristics of young soccer players: differences
among categories, subcategories, and playing position. ] Strength Cond Res.
2015;29(8):2097-104.

Casajus JA. Seasonal variation in fitness variables in professional soccer players.
J Sports Med Phys Fitness. 2001;41(4):463-9.

Reeves S, Collins K. The nutritional and anthropometric status of Gaelic football
players. Int ] Sport Nutr Exerc Metab. 2003;13(4):539-48.

Alacid F, Vaquero-Cristébal R, Sdnchez-Pato A, Muyor JM, Lépez-Mifarro
PA. Habit based consumptions in the Mediterranean diet and the relation-
ship with anthropometric parameters in young female Kayakers. Nutr Hosp.
2014;29(1):121-7.

Ross WD, Marfell-Jones MJ. Kinanthropometry. In: MacDougall JD, Wenger HA,
Green HJ, editors. Physiological testing of the elite athlete. Ottawa: Canadian
Association of Sport Science; 1983. p. 75-115.

Ross WD, De Rose EH, Ward R. Anthropometry applied to sport medicine. In:
Dirix A, Knuttgen HG, Tittel K, editors. The Olympic book of sports medicine.
Oxford: Blackwell Scientific Publication; 1988. p. 233-65.

Ross WD, Marfell-Jones MJ. Kinanthropometry. In: MacDougall JD, Wenger
HA, Green H]J, editors. Physiological testing of the elite athlete. Champaign, IL:
Human Kinetics; 1991. p. 223-308.

Carter JEL, Aubbry P, Sleet DA. Somatotype of Montreal Olympic athletes. In:
Carter JEL, editor. Physical structure of Olympic athletes. Part I. Karger. Basel:
Medicine Sport Science; 1982. p. 53-80.

Carter JEL. Body composition of Montreal Olympic athletes. In: Carter JEL, edi-
tor. Physical structure of Olympic athletes. Part I. Karger. Basel: Medicine Sport
Science; 1982. p. 107-16.

Serra-Majem L, Ribas L, Ngo ], Ortega RM, Garcia A, Pérez-Rodrigo C, et al. Food
youth and the Mediterranean diet in Spain Development of KIDMED, Mediter-
ranean Diet Quality Index in children and adolescents. Public Health Nutr.
2004;7(7):931-5.

Jorquera Aguilera C, Rodriguez Rodriguez F, Torrealba Vieira MI, Campos Ser-
rano ], Gracia Leiva N, Holway F. Anthropometric characteristics of Chilean
professional football players. Int ] Morphol. 2013;31(2):609-14.
Henriquez-Olguin C, Biez E, Ramirez-Campillo R, Cafias R. Somatotype pro-
file of professional male soccer Chilean players. Int J] Morphol. 2013;31(1):
225-30.

Dura Travé T, Castroviejo Gandarias A. Adherencia a la dieta mediterrdnea en la
poblacién universitaria. Nutr Hosp. 2011;26(3):602-8.

Herndndez Camacho JD, Rodriguez Lazo M, Bolafios Rios P, Ruiz Prieto I, Jauregui-
Lobera I. Eating habits, excess weight and weight self-perception at school. Nutr
Hosp. 2015;32(3):1334-43.

Alonso FJ, Carranza MD, Rueda ]D, Naranjo J. Composicién corporal en
escolares de primaria y su relacién con el habito nutricional y la prac-
tica reglada de actividad deportiva. Rev Andal Med Deporte. 2014;7(4):
137-42.



