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Abstract
Introduction:  Diet  and  physical  activity  are  factors  that  have  key  roles  in  childhood  overweight
and obesity  prevention.  Appropriate  assessment  of  these  factors  is  an  essential  task  in  public
health.
Objective:  The  main  aims  of  the  study  are  to  assess  body  composition,  physical  activity,  and
adherence  to  Mediterranean  diet  of  soccer  players,  aged  13  to  16  years  old  in  Asturias,  Spain.  It
also aims  to  evaluate  the  relationships  between  diet,  physical  activity,  body  composition,  and
personal characteristics.

Methods:  A  cross-sectional  descriptive  survey  approach  was  used  involving  children  (n  =  303)
with a  mean  age  of  14.15  years  (SD  =  1.06),  and  using  the  KIDMED  and  PAQ-A  questionnaires
to assess  adherence  to  Mediterranean  diet  and  level  of  physical  activity,  respectively.  Body
composition  was  represented  using  the  participants’  body  mass  index.

� Please cite this article as: Fernández-Álvarez MdM, Martín-Payo R, Zabaleta-del-Olmo E, García-García R, Cuesta-Izquierdo M, Gonzalez-
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Results:  Approximately  23.1%  of  the  participants  were  overweight  or  obese.  With  regards  to
adherence to  Mediterranean  diet,  54.8%  of  the  participants  had  medium  adherence,  while  8.9%
had low  adherence.  PAQ-A  mean  score  was  2.69  (SD  =  0.47).  Excess  weight  was  associated  with
being a  goalkeeper  (P  =  .001),  higher  PAQ-A  (P  =  .011),  and  lower  KIDMED  scores  (P  =  .032).
Correlation  analysis  showed  an  inverse  association  between  age  and  PAQ-A  score  (r  =  −0.122),
and a  direct  association  between  KIDMED  and  PAQ-A  scores  (r  =  0.152).
Conclusion:  Participants  had  an  adequate  level  of  physical  activity.  However,  they  had  an  obe-
sogenic profile  similar  to  that  of  their  age  population,  who  were  not  soccer  players.  Actions  to
improve adherence  to  healthy  diet  practices  are  highly  recommended.
© 2021  Asociación  Española  de  Pediatría.  Published  by  Elsevier  Espa?a,  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/).
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Evaluación  de  la  calidad  de  la  dieta  y de  la  actividad  física  en  jugadores  de  fútbol,  de
13  a  16  años,  del  Principado  de  Asturias

Resumen
Introducción:  La  dieta  y  la  actividad  física  son  dos  conductas  que  juegan  un  papel  clave  en  la
aparición  de  sobrepeso  y  la  obesidad  infantil.  Es  una  tarea  esencial  en  salud  pública  el  análisis
de su  prevalencia  en  diferentes  contextos.
Objetivo:  Describir  la  composición  corporal,  el  nivel  de  actividad  física  y  la  adherencia  a  la
dieta mediterránea,  de  jugadores  de  fútbol,  de  13  a  16  años  de  Asturias.  Secundariamente,
determinar  la  relación  entre  dieta,  actividad  física,  composición  corporal  y  variables  personales.
Métodos: Estudio  descriptivo  transversal.  Participaron  303  niños,  con  una  edad  media  de  14,15
años (DE  =  1,06).  Se  analizaron  adherencia  a  la  dieta  mediterránea  y  nivel  de  actividad  física
con los  cuestionarios  KIDMED  y  PAQ-A  respectivamente  y  se  estableció  su  composición  corporal
de acuerdo  con  su  índice  de  masa  corporal.
Resultados:  Un  23,1%  de  los  participantes  presentó  exceso  de  peso.  El  54,8%  y  8,9%  tenían  una
adherencia  media  o  baja  respectivamente  a  la  dieta  mediterránea.  La  puntuación  media  del
PAQ-A fue  de  2,69  (DE  =  0,47).  El  exceso  de  peso  se  asoció  con  jugar  de  portero  (p  =  0,001),
mayor puntuación  de  PAQ-A  (p  =  0,011)  y  menor  de  KIDMED  (p  =  0,032).  El  análisis  de  correlación
presentó una  asociación  inversa  entre  edad  y  puntuación  de  PAQ-A  (r  =  −0,122)  y  directa  entre
las puntuaciones  de  KIDMED  e  PAQ-A  (r  =  0,152).
Conclusiones:  Los  participantes  en  el  estudio  mostraron  un  adecuado  nivel  de  actividad  física.
Sin embargo,  presentaron  un  perfil  obesogénico  similar  al  de  población  de  su  edad  y  una
potencial acción  de  mejora  sobre  la  adherencia  a  las  recomendaciones  de  la  dieta  saludable.
© 2021  Asociación  Española  de  Pediatría.  Publicado  por  Elsevier  Espa?a,  S.L.U.  Este  es  un
art?culo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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iet,  nutrition  and  physical  activity  play  a  key  role  in  one
f  the  most  important  health  problems  in  the  paediatric
opulation  worldwide:  overweight  and  obesity.1 In  Europe,
he  combined  prevalence  of  overweight  and  obesity  has
ncreased  from  20.6%  to  21.3%  between  the  1999---2006  and
he  2011---2016  periods  in  children  aged  2---13  years.2 Recent
tudies  identify  Spain  as  one  of  the  countries  with  the  high-
st  prevalence  of  excess  weight  in  Europe  in  children  aged
ess  than  14  years.2,3

In  a  study  conducted  in  6  European  countries,  Miguel-
erges  et  al.  highlighted  that  behavioural  patterns

haracterised  by  engagement  in  physical  activity  and  a
ealthy  diet  were  associated  with  lower  proportions  of
verweight  and  obesity.4 In  this  regard,  some  of  the  charac-
eristics  of  the  lifestyles  that  now  predominate  in  Western
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ocieties  promote  obesity,  such  as  consumption  of  fast  food,5

ccess  in  public  spaces  to  foods  with  a  high  sugar  and  fat
ontent6 or  activities  that  involve  screens  or  diminish  social
nteraction.7

Given  the  irrefutable  evidence  that  proves  the  key  role
f  diet  and  physical  activity  in  the  prevention  of  overweight
nd  obesity,  the  impact  of  excess  weight  in  the  daily  life  of
hildren8,9 and  the  association  of  excess  weight  in  childhood
ith  the  development  of  health  problems  in  adulthood,10

mphasis  has  been  placed  on  the  need  to  develop  strategies
o  address  these  behaviours  in  the  paediatric  population.11

ome  of  these  strategies  have  already  been  implemented.
Many  authors  have  noted  that  these  strategies  require
he  joint  action  of  every  involved  stakeholder  (family,  school
nd  health  care  system,  government  and  the  individual  that
s  the  target  of  the  intervention)  and  should  be  implemented

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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n  every  setting  in  the  life  of  the  minor,11 such  as  the  school
r  the  sports  club.

In  Spain,  soccer  is  one  of  sports  played  most  frequently
y  children  and  adolescents.  Playing  soccer  requires  many
hysical,  technical  and  mental  skills.12 To  improve  physical
nd  athletic  performance  and  prevent  injury,  experts  recom-
end  adequate  monitoring  of  energy  and  nutrient  intake13

nd  anthropometric  characteristics14 in  children  that  prac-
ice  the  sport.

Although  soccer  is  very  popular  and  played  by  many  in
pain,  there  is  limited  evidence  on  the  prevalence  of  obe-
ogenic  behaviours  in  children  and  adolescents  that  play
he  sport.  For  this  reason,  our  primary  objective  was  to
escribe  the  weight  status,  level  of  physical  activity  and
dherence  to  the  Mediterranean  diet  of  soccer  player  in  the
nfantil  (13---14  years)  and  cadete  (15---16  years)  player  cat-
gories  in  the  Principality  of  Asturias,  Spain.  The  secondary
bjective  was  to  analyse  the  association  between  diet,  phys-
cal  activity  and  weight  status  and  of  these  variables  with
ociodemographic  variables.

aterial and methods

tudy  design

e  conducted  a  cross-sectional  study.

ramework  and  sample

e  conducted  the  study  in  September  2018.  The  participants
ere  players  in  the  Principality  of  Asturias  (Spain)  affiliated

o  the  soccer  federation  aged  13---16  years.  We  enrolled  play-
rs  of  teams  based  off  the  central  region  of  Asturias.  The
xclusion  criteria  were:  failure  to  complete  or  inadequate
ompletion  of  questionnaires,  missing  the  practice  session
n  which  the  data  were  collected  and/or  refusal  of  the  legal
uardian  or  the  player  to  participate  in  the  study.

Since  approximately  2000  players  met  the  criteria  based
n  the  number  of  licenses  reported  by  the  Real  Federación
sturiana  de  Fútbol  (Asturias  Soccer  Federation),  we  esti-
ated  a  minimum  necessary  sample  size  of  267  players

nder  the  maximum  uncertainty  principle  (expected  pro-
ortion  of  50%)  for  a  95%  level  of  confidence  and  a  precision
f  6%.  The  sample  was  obtained  by  selecting  soccer  clubs
t  random  until  we  reached  the  estimated  sample  size  and
hen  invited  all  the  players  of  these  clubs  to  participate.

ssessment  tools

e  obtained  information  regarding  dietary  habits  through
he  KIDMED  questionnaire.15 This  instrument  includes  16
tems  with  a  yes/no  answer.  A  ‘‘yes’’  answer  to  an  item  that
an  be  considered  negative  from  the  perspective  of  adher-
nce  to  the  Mediterranean  diet  (items  6,  12,  14  and  16)
esults  in  subtraction  of  1  point.  A  ‘‘yes’’  answer  to  an  item
hat  is  positive  in  relation  to  the  Mediterranean  diet  (items

,  2,  3,  4,  5,  7,  8,  9,  10,  11,  13  and  15)  results  in  addition
f  1  point.  ‘‘No’’  answers  do  not  count  towards  the  score.
he  total  score,  or  KIDMED  index,  is  classified  into  3  cate-
ories:  8  points  or  greater,  optimal  Mediterranean  diet  or
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ubstantial  adherence;  4---7  points,  need  to  improve  dietary
abits  to  better  fit  the  Mediterranean  pattern  or  interme-
iate  adherence;  3  points  or  less,  very  poor  diet  or  low
dherence.

We  assessed  physical  activity  through  the  Physical  Activ-
ty  Questionnaire  for  Adolescents  (PAQ-A).16 It  evaluates
hysical  activity  in  the  past  7  days  in  physical  activity  classes
nd  during  free  time.  This  questionnaire  consists  of  9  items
ated  on  a  5-point  Likert  scale.  The  final  score  is  obtained
y  calculating  the  mean  of  all  answers,  and  higher  scores
ndicate  greater  levels  of  physical  activity.

We  weighed  players  wearing  their  practice  uniform  after
sing  the  bathroom  as  needed.  Players  were  measured  bare-
oot,  standing  in  the  middle  of  the  platform  and  with  the
eight  evenly  distributed  between  the  two  feet.  To  mea-

ure  the  height,  the  player  was  asked  to  stand  straight  with
he  heels  together  and  the  arms  lying  along  the  torso,  the
ead  held  with  the  plane  connecting  the  tragus  of  the  ear
nd  the  palpable  bony  infraorbital  rim  area  (Frankfort  hor-
zontal  plane)  parallel  to  the  floor.  Each  measurement  was
ade  twice,  and  we  used  the  mean  of  both  measurements

n  the  analysis.
We  assessed  weight  status  by  calculating  the  body  mass

ndex  (BMI)  with  the  formula  BMI  =  weight  (kg)/height2

m)17 and  the  BMI  z-score  (BMIz) using  the  software  Anthro
lus. The  weight  status  categories  established  based  on
he  z-score  were  underweight  (BMIz <  −2),  normal  weight
BMIz  between  −2 and  +1),  overweight  (BMIz >  +1;  obesity
BMIz >  +2).18

We  collected  the  data  in  single  practice  sessions,  dis-
ributing  the  KIDMED  and  PAQ-A  to  the  group  of  players  to
elf-administer.  We  took  the  anthropometric  measurements
ith  a  Tanita  HD382  digital  scale  accurate  to  100  g  (range,
.1−150  kg)  and  a  Leicester  Tanita  HR001  portable  height
easure  accurate  to  1  mm  (range,  0---2.07  m).

tudy  variables

e  collected  data  on  personal  characteristics  (age,  place
f  residence,  highest  educational  attainment  of  the  legal
uardians,  household,  setting  of  daily  meals  and  position
layed  by  the  participant).

We  evaluated  the  quality  of  the  diet  based  on  the  score
btained  in  the  KIDMED  questionnaire.  We  assessed  the  level
f  physical  activity  based  on  the  mean  score  in  the  PAQ-A
uestionnaire.  Lastly,  we  dichotomised  weight  status  into
‘no  excess  weight’’  (underweight  and  normal  weight)  and
‘excess  weight’’  (overweight  and  obesity)  based  on  the
MIz.

tatistical  analysis

e  summarised  the  data  using  the  mean  and  standard  devi-
tion  (SD).  We  assessed  the  normality  of  the  distribution
f  continuous  data  with  the  Kolmogorov-Smirnov  test  and,
ince  the  assumption  of  normality  was  met,  we  used  the
pplicable  parametric  tests  for  the  different  analyses.
We  analysed  the  association  between  weight  status  and
ersonal  characteristics  by  comparing  the  percentage  of
atients  in  each  weight  status  category  using  the  �2 test.
o  analyse  the  association  of  the  KIDMED  and  PAQ-A  scores
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Table  1  Analysis  of  differences  in  the  distribution  by  weight  status  based  on  player  position  (n  =  303).

Goalkeepera (n  =  33)  Defence
(n  =  96)

Midfielder
(n  =  132)

Forward/offence
(n  =  42)

�2 P

No  excess  weight  51.5%  79.2%  83.3%  71.4%  16.03  .001
Excess weight  48.5%  20.8%  16.7%  28.6%

a Significant difference compared to all other positions (with Bonferroni correction).

Table  2  Comparison  of  mean  scores  in  the  PAQ-A  and  KIDMED  questionnaires  in  the  different  weight  status  categories  (N  =  303).

No  excess  weight  Excess  weight  Mean  ±  SD  t  P
Mean ±  SD

KIDMED  6.90  ±  2.204  6.24  ±  2.356  2.157  .032a

PAQ-A  2.65  ±  0.468  2.81  ±  0.439  2.545  .011b
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d = 0.25(low).
b d = 0.29 (low).

ith  personal  characteristics  and  weight  status,  we  used  the
tudent  t  test  or  analysis  of  variance  (ANOVA),  as  applica-
le,  and  calculated  Cohen’s  d  to  measure  the  effect  size.
astly,  we  measured  the  correlation  between  quantitative
ariables  (PAQ-A,  KIDMED  and  age)  using  the  Pearson  cor-
elation  coefficient.  The  statistical  analysis  was  performed
ith  the  software  IBM  SPSS® Statistics  version  24.0.

thical  considerations

ll  players  participated  on  a  voluntary  basis.  We  obtained
he  written  informed  consent  of  their  legal  guardians  to  their
articipation.  We  also  obtained  the  approval  of  the  Research
thics  Committee  of  the  Principality  of  Asturias  (ref.  59/18)
nd  informed  the  Department  of  Child  Welfare  of  the  study.

esults

escription  of  personal  characteristics

he  sample  comprised  303  players,  all  male,  aged  13---16
ears,  with  a  mean  age  of  14.15  years  (SD  =  1.06).

Of  all  players,  85.5%  resided  in  urban  settings.  The  dis-
ribution  of  the  sample  by  parental  educational  attainment
as  primary  education,  7.6%;  secondary  education,  41.9%
nd  university  degree,  50.5%.  The  setting  where  players  usu-
lly  had  their  meals  was  the  family  home  in  83.5%  of  cases,
he  school  in  9.9%  and  the  home  of  a  relative  in  6.6%.

When  it  came  to  the  positions  played  by  participants,
he  sample  included  33  goalkeepers  (10.9%),  96  defences
31.7%),  132  midfielders  (43.6%)  and  42  forward/offence
layers  (13.9%).  Participants  trained  a  mean  of  3.36  days  a
eek  (SD  =  1.038),  with  the  potential  addition  of  one  match

 week.

escription  of  weight  status,  diet  and  physical

ctivity

he  mean  weight  was  49.83  kg  (SD,  11.24)  and  the  mean
eight  1.58  m  (SD,  0.10).  The  mean  BMI  was  19.74  kg/m2
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SD,  2.84).  We  detected  overweight  in  58  players  (18.8%)
nd  obesity  in  14  (4.3%),  so  23.1%  had  excess  weight.

In  the  assessment  of  the  quality  of  the  diet,  the  mean
IDMED  score  was  6.49  (SD,  2.13).  We  found  optimal  scores

n  36.3%  of  the  players,  while  54.8%  needed  to  improve  their
iet  and  8.9%  had  a  very  poor  diet.  The  mean  score  in  the
AQ-A  was  2.69  (SD,  0.47).

ssociation  between  weight  status  and  personal
haracteristics

e  did  not  find  significant  differences  in  weight  status  in
elation  to  player  category  (P  =  .862),  the  usual  setting
f  meals  (P  =  .065),  the  place  of  residence  (P  =  .410)  or
arental  educational  attainment  (P  =  .241).  However,  we
ound  differences  in  relation  to  the  position  of  the  player
Table  1).

ssociation  between  weight  status,  diet  and
hysical activity

layers  with  excess  weight  had  lower  scores  in  the  KIDMED
Cohen  d  =  0.25)  and  higher  scores  in  the  PAQ-A  (Cohen

 =  0.29)  (Table  2).

ssociation  between  diet  and  physical  activity  and
etween  these  variables  and  personal
haracteristics

e  did  not  find  an  association  between  the  KIDMED  score
nd  parental  educational  attainment  (F  =  0.510;  P  =  .601),
he  usual  setting  of  meals  (F  =  0.500;  P  =  .683)  or  the  type  of
esidential  setting  (t  =  0.938;  P  =  .349).  We  also  did  not  find
n  association  between  the  PAQ-A  score  and  residential  set-
ing  (t  =  0.891;  P  =  .374)  or  parental  educational  attainment
F  =  0.710;  P  =  .493).
Lastly,  the  Pearson  correlation  coefficient  showed  that
he  PAQ-A  score  was  weakly  associated  with  player  age  and
ith  the  KIDMED  score:  there  was  a  weak  decreasing  trend

nn  physical  activity  with  increasing  age  and  participants
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Table  3  Correlation  between  PAQ-A  score,  KIDMED  score
and age.

Age  (r;  P)  KIDMED  (r;  P)  PAQ-A  (r;  P)

Age  ---  ---  ---
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KIDMED  −0.032;  .583  ---  ---
PAQ-A −0.122;  .034  0.152;  .008  ---

ith  a  higher  level  of  physical  activity  had  a  better  diet
Table  3).

iscussion

ur  findings  contribute  to  the  evidence  of  the  alarming
revalence  of  excess  weight  in  the  paediatric  population  in
pain  and  the  potential  improvements  that  could  be  sought
y  addressing  behaviours  directly  related  to  the  observed
eficiencies  in  health,  diet  and  physical  activity.

It  would  have  been  reasonable  to  expect  a  minimal  preva-
ence  of  overweight  and  obesity  in  this  sample,  as  they
ere  children  that  played  a  sport  regularly.  Yet,  we  found  a
revalence  of  excess  weight  of  23.1%.  This  was  similar  to
he  findings  of  previous  studies  conducted  in  Spain,  such
s  those  published  by  Doménech-Asensi  et  al.19 or  Moral
arcía  et  al.,20 or  the  paediatric  health  survey  of  Asturias
f  2017.21 This  prevalence  simply  corroborates  the  current
rend  affecting  the  paediatric  population,  whose  lifestyle
abits  seem  to  have  deteriorated  in  recent  decades5---7 to
he  point  that  even  regular  physical  activity  does  not  seem
ufficient  to  counteract  the  shift  toward  an  obesogenic  soci-
ty.

This  is  alarming,  given  the  association  between  excess
eight  in  childhood  or  adolescence  and  the  development  of
ealth  problems  in  adulthood.10 In  the  short  term,  and  in
he  context  of  the  current  study,  excess  weight  could  be  a
isadvantage  in  relation  to  competitiveness.  The  literature
vinces  an  association  between  excess  weight  and  poorer
erformance  in  soccer,  directly  affecting  reaction  times,
specially  in  explosive  movements.22

Another  salient  finding  was  the  association  between
nthropometry  and  playing  position.  Goalkeepers  had
reater  weights  compared  to  all  other  positions.  This  was
onsistent  with  the  findings  of  previous  studies.23,24 The
ssociation  could  be  explained  by  the  evident  stationary
ature  of  goalkeeping.  While  we  did  not  analyse  the  activity
f  players  based  on  their  positions,  it  is  unquestionable  that
oalkeepers  move  less  compared  to  the  rest  of  the  players.
hus,  it  may  be  necessary  to  establish  specific  training  plans
or  goalkeepers  to  achieve  an  even  level  of  physical  activity
n  all  players,  regardless  of  the  position  they  occupy  in  the
eld.

The  analysis  of  the  data  collected  through  the  KIDMED
uestionnaire  evinced  that  more  than  50%  of  the  players
ould  improve  their  dietary  habits  to  better  adhere  to  the
editerranean  diet.  Other  authors  of  studies  conducted  in

he  paediatric  population  in  different  contexts  have  found

imilar  figures  ranging  from  42%  to  57%.25---27 There  is  also
revious  evidence  of  an  association  between  excess  weight
nd  poorer  diet  quality  scores,  which  does  not  require
etailed  discussion  on  account  of  having  been  thoroughly

o
t
s

37
5  (2021)  33---39

ocumented.5,6 However,  we  ought  to  highlight  the  high  pro-
ortions  of  children  and  adolescents  that  could  have  a  better
iet.  This  evinces  the  urgent  need  of  implementing  mea-
ures  to  improve  dietary  habits.  In  order  to  make  dietary
hanges  possible,  several  authors  recommend  involving  all
gents  that  participate  in  the  selection  of  the  child’s  diet
nd  in  a  variety  of  settings,11 for  instance  the  clubs  where
hildren  play  soccer.

When  it  came  to  physical  activity,  we  ought  to  highlight
hat  participants  in  our  study  played  soccer  regularly.  Play-
ng  with  a  club  entailed  a  mean  of  slightly  more  than  3  days
f  practice  a week,  with  1  possible  additional  day  per  week
o  play  matches,  which  would  explain  the  high  scores  of
articipants  in  the  PAQ-A.16

The  PAQ-A  score  was  inversely  associated  with  partici-
ant  age.  While  we  did  not  carry  out  additional  analyses
llowing  us  to  determine  the  reason  for  this  finding,  previ-
us  studies  have  had  similar  results.  Their  authors  attributed
his  decrease  in  activity  with  increasing  age  to  an  increase  in
he  time  spent  on  sedentary  activities,  a  loss  of  interest  or
otivation  to  carry  on  with  activities  pursued  in  childhood

r  lack  of  time,  among  other  reasons.28

One  finding  that  may  seem  paradoxical  was  the  associa-
ion  between  excess  weight  and  higher  scores  in  the  PAQ-A.
t  is  important  to  consider  that  the  age  of  the  players  cor-
esponded  to  a  developmental  stage  in  which  body  image  is
n  important  component  of  personal  identity  and  is  heavily
nfluenced  by  the  peers.29 The  well-known  fact  that  physi-
al  activity  is  a  protective  factor  against  obesity  may  explain
hy  these  children  engage  more  in  physical  activity  in  pur-

uit  of  a  body  image  meeting  social  expectations.  In  this
egard,  we  ought  to  mention  the  data  obtained  in  the  health
urvey  of  Asturias.21 The  survey  found  that  weight  status
mproved  with  age,  which  may  also  reflect  this  motivation  to
eek  social  acceptance.  On  the  other  hand,  increased  weight
s  also  associated  with  a  poorer  performance  in  soccer,22

nd  therefore  with  a  decreased  likelihood  to  be  competitive
ithin  the  peer  group.

Lastly,  we  observed  an  association  between  adher-
nce  to  the  Mediterranean  diet  and  the  level  of  physical
ctivity,  which  was  consistent  with  previous  studies  in  sim-
lar  populations.20,30,31 It  is  not  surprising  that  individuals
oncerned  about  their  health  have  healthier  habits.  In
his  regard,  Chacón  et  al.32 found  that  children  regularly
ngaged  in  competitive  athletic  activities  or  sports  tended
o  exhibit  healthier  lifestyle  habits,  such  as  spending  less
ime  in  sedentary  leisure  activities  or  a  greater  adherence
o  the  Mediterranean  diet.

The  chief  limitation  of  our  study  is  that  our  findings  can-
ot  be  extrapolated  to  other  sports.  Therefore,  we  think
t  could  be  useful  to  carry  out  similar  studies  to  determine
hether  there  are  differences  in  the  variables  under  study
epending  on  the  sport  practiced  by  participants.  On  the
ther  hand,  it  would  also  be  useful  if  future  studies  analysed
hether  other  factors  associated  with  soccer,  such  as  the
layer  category  or  the  rigour  of  training,  may  also  influence
he  habits  of  interest.

To  conclude,  we  ought  to  highlight  that  we  found  an

besogenic  profile  in  the  study  sample  that  was  similar
o  the  pattern  observed  in  the  general  population  of  the
ame  age,  with  room  for  improvement  in  the  adherence
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M.d.M.  Fernández-Álvarez,  R.  Mar

o  healthy  dietary  habits  independently  of  the  adequacy  of
hysical  activity,  which  varied  depending  on  the  position  of
he  player.  Our  findings  suggest  a  need  to  develop  inter-
entions  aimed  at  improving  dietary  and  physical  activity
abits  in  children  that  play  soccer,  taking  advantage  of  the
ramework  of  the  sport  for  their  implementation.

On  the  other  hand,  it  is  essential  and  of  vital  importance
hat  further  research  is  conducted  to  describe  weight  sta-
us,  diet  quality  and  physical  activity  and  determine  their
ssociation,  especially  in  the  paediatric  population  and  in
he  context  of  sports,  as  the  current  evidence  is  limited.
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4. Lago-Peñas C, Casais L, Dellal A, Rey E, Domínguez E. Anthropo-
metric and physiological characteristics of young soccer players
according to their playing positions: Relevance for competition
success. J Strength Cond Res. 2001;25:3358---67.
5. Alacid F, Vaquero R, Sánchez A, Muyor JM, López
PA. Adhesión a la dieta mediterránea y relación
con los parámetros antropométricos de mujeres

dx.doi.org/10.1016/S0140-6736(17)32129-3
dx.doi.org/10.1001/jamapediatrics.2019.2430
dx.doi.org/10.1001/jamapediatrics.2019.2430
dx.doi.org/10.20960/nh.339
dx.doi.org/10.1017/S0007114517003129
dx.doi.org/10.1017/S0007114517003129
dx.doi.org/10.3390/nu10040388
dx.doi.org/10.1016/j.aprim.2018.04.010
dx.doi.org/10.1161/CIR.0000000000000591
dx.doi.org/10.1016/j.jpeds.2012.07.049
dx.doi.org/10.1016/j.anpedi.2013.08.007
dx.doi.org/10.1038/aps.2011.204
dx.doi.org/10.1038/aps.2011.204
dx.doi.org/10.7417/CT.2019.2137
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0060
dx.doi.org/10.14306/renhyd.19.1.109
dx.doi.org/10.17140/SEMOJ-3-144
dx.doi.org/10.1079/PHN2004556
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0085
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
dx.doi.org/10.3305/nh.2015.31.3.8306
dx.doi.org/10.20960/nh.2181
https://www.astursalud.es/documents/31867/240747/II+ENCUESTA+DE+SALUD+INFANTIL+para+ASTURIAS_21_03.pdf/b2eb3695-f5f4-94f4-8ee5-ba2fd51baf40
https://www.astursalud.es/documents/31867/240747/II+ENCUESTA+DE+SALUD+INFANTIL+para+ASTURIAS_21_03.pdf/b2eb3695-f5f4-94f4-8ee5-ba2fd51baf40
https://www.astursalud.es/documents/31867/240747/II+ENCUESTA+DE+SALUD+INFANTIL+para+ASTURIAS_21_03.pdf/b2eb3695-f5f4-94f4-8ee5-ba2fd51baf40
https://www.astursalud.es/documents/31867/240747/II+ENCUESTA+DE+SALUD+INFANTIL+para+ASTURIAS_21_03.pdf/b2eb3695-f5f4-94f4-8ee5-ba2fd51baf40
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0110
dx.doi.org/10.1519/JSC.0b013e31819f1e52
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00103-4/sbref0120


ría  9

2

2

2

2

3

3

3
F. Actividad física, dieta mediterránea, capacidad aeróbica y
clima motivacional hacia el deporte en escolares de la provincia
Anales  de  Pediat

jóvenes kayakistas. Nutr Hosp. 2014;29:121---7,
http://dx.doi.org/10.3305/nh.2014.29.1.6995.

6. Costarelli V, Koretsi E, Georgitsogianni E. Health-related
quality of life of Greek adolescents: the role of the
Mediterranean diet. Qual Life Res. 2013;22:951---6,
http://dx.doi.org/10.1007/s11136-012-0219-2.

7. Grao-Cruces A, Nuviala A, Fernández-Martínez A, Porcel-Gálvez
AM, Moral-García JE, Martínez-López EJ. Adherencia a la
dieta mediterránea en adolescentes rurales y urbanos del
sur de España, satisfacción con la vida, antropometría y
actividades físicas y sedentarias. Nutr Hosp. 2013;28:1129---35,
http://dx.doi.org/10.3305/nh.2013.28.4.6486.

8. Martínez Baena AC, Chillón P, Martín-Matillas M, Pérez López I,
Castillo R, Zapatera B, et al. Motivos de abandono y no prác-

tica de actividad físico-deportiva en adolescentes españoles:
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