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Summary  The  aims  of  this  study  were  to  compare  the  physical  performance  profile  of  foot-
ball players  with  cerebral  palsy  (CP),  according  to  their  age,  consider  the  sport  class  (FT1,
FT2, and  FT3),  and  analyse  the  relationship  between  their  age  and  their  physical  performance.
The physical  performance  of  seventy-five  CP  football  players  from  the  Spanish  CP  Football
National Competition  was  assessed.  A  one-way  analysis  of  variance  did  not  reveal  physical  per-
formance  differences  between  CP  football  players  classified  into  four  age-groups  (<  20;  20—29.9;
30—34.9; >  35vyears).  The  Pearson’s  correlation  analysis  did  not  show  a  correlation  between
players’ physical  performance  and  their  age,  except  for  dribbling  ability  in  the  overall  sample
(r =  0.25;  P  =  0.037).  The  linear  regression  analysis  showed  that  the  age  only  predicted  the  drib-
bling ability  (�  =  0.25;  P  <  0.05)  but  with  low  explained  variance  (R2 =  0.06).  The  main  finding

of the  present  study  reveals  no  systematic  differences  in  physical  performance  between  CP
football players  according  to  their  age.
© 2024  L’Auteur(s).  Publié  par  Elsevier  Masson  SAS.  Cet  article  est  publié  en  Open  Access  sous
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Résumé  Les  objectifs  de  cette  étude  étaient  (1)  de  comparer  le  profil  de  performance  phy-
sique des  joueurs  de  football  porteurs  d’une  infirmité  motrice  cérébrale  (IMC),  en  fonction  de
leur âge,  et  en  considérant  la  classe  sportive  (FT1,  FT2  et  FT3),  et  (2)  d’analyser  la  relation
entre leur  âge  et  leur  performance  physique.  Les  performances  physiques  de  soixante-quinze
joueurs  de  football  avec  IMC  participant  à  la  compétition  nationale  espagnole  de  football  ont
été évaluées.  Une  analyse  unidirectionnelle  de  la  variance  n’a  pas  révélé  de  différences  de
performances  physiques  entre  les  joueurs  de  football  IMC  classés  en  quatre  catégories  d’âge
(< 20  ;  20—29,9  ;  30—34,9  ;  >  35  ans).  L’analyse  de  corrélation  de  Pearson  n’a  pas  montré  de
corrélation  entre  les  performances  physiques  des  joueurs  et  leur  âge,  à  l’exception  de  la  capa-
cité de  dribble  dans  l’échantillon  global  (r  =  0,25  ;  p  =  0,037).  L’analyse  de  régression  linéaire
a montré  que  l’âge  ne  prédisait  que  la  capacité  de  dribbler  (�  =  0,25  ;  p  <  0,05)  mais  avec  une
faible variance  expliquée  (R2  =  0,06).  Le  principal  message  de  cette  étude  est  que  pour  les
tranches d’âge  considérées,  il  n’existe  aucun  effet  détectable  de  l’âge  sur  les  performances
physiques des  joueurs  de  football  IMC.
© 2024  L’Auteur(s).  Publié  par  Elsevier  Masson  SAS.  Cet  article  est  publié  en  Open  Access  sous
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. Introduction

erebral  palsy  football  (CP  football)  is  a  7-a-side  moda-
ity  practiced  by  para-athletes  with  cerebral  palsy  (CP)
r  acquired  brain  injury,  who  present  neurological  and
euromuscular  disorders.  To  be  eligible  for  CP  football  com-
etitions,  players  must  have  a  minimum  impairment  of
ypertonia,  athetosis,  or  ataxia,  with  motor  consequences
n  activity  limitations  and  impacting  several  football  skills
1].  In  this  way,  the  classification  system  provides  a  structure
o  the  competition  [2],  in  which  para-footballers  are  classi-
ed  into  three  profiles  according  to  the  affected  body  region
i.e.  unilateral  spasticity,  bilateral  spasticity,  and  coordina-
ion  impairments)  and  the  severity  of  the  impairment  profile
i.e.,  severe  profile  [FT1];  moderate  profile  [FT2];  mild  pro-
le  [FT3])  [3,4].

Like  other  team  sports,  CP  football  is  a  multifaceted
ntermittent  discipline  in  which  the  physical  performance
s  related  to  high-intensity  and  multidirectional  activities
equirements  supplied  by  aerobic  and  anaerobic  energy
ystems  [5].  CP  para-footballers  demonstrate  particular
hysical  characteristics  in  components  such  as  accelera-
ions/decelerations  [6],  changing  of  direction  [7],  repeated
printing  ability  [8]  or  jumping  capacity  [9]  showing  diffe-
ences  according  to  their  functional  profiles.  Traditionally,
he  assessment  of  these  actions  related  to  the  physical  per-
ormance  allows  coaches  and  sports  scientists  to  monitor
nd  compare  players’  physical  improvements,  which  are
onsidered  a  component  in  talent  identification  programs,
ith  the  aim  of  selecting  them  to  participate  in  better  teams
nd  receive  specialized  training  to  reach  professional  levels
10].  In  conventional  football,  players  are  usually  grouped
ccording  to  their  age  for  talent  identification  and  develop-
ent  to  ensure  a  fair  system  in  which  young  players  practice

nd  compete  in  theoretically  equal  conditions  [11].  Additio-
ally,  Dendir  [12]  suggests  that  professional  football  players
each  their  peak  performance  between  the  ages  of  25  and
7,  considering  the  highest  level  of  demanding  physical,

echnical,  and  tactical  requirements  needed  to  succeed  in
he  game.  Besides,  previous  studies  described  that  in  dif-
erent  stages  of  player  development,  the  comparison  across
ge  groups  shows  decline  differences  in  physical  fitness
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nd  match  performance,  suggesting  the  possible  influence
f  the  effects  of  aging  in  non-impaired  football  players
13,14].  Moreover,  most  physical  performance  variables  such
s  total  distance,  number  of  sprints,  high-intensity  running,
aximum  speed  [14,15], jump  capacity  [16]  and  change  of
irection  ability  [17]  have  been  related  to  the  impact  of  the
layer’s  age  effects.

Although  it  has  been  shown  that  physical  and  competi-
ive  performance  is  dependent  on  the  players’  age  in  regular
port  [18], limited  information  is  available  in  Paralympic
ports,  in  which  only  a  few  studies  have  explored  the  age-
elated  patterns  and  peak  performance  in  para-athletes
nd  wheelchair  athletes  [19,20].  According  to  Schipman
t  al.,  the  age  of  peak  performance  varied  depending  on
ex,  impairment  classification,  and  event  in  para-athletics,
howing  a  similar  pattern  to  non-impaired  athletes.  Howe-
er,  contrary  to  para-athletics,  CP  football  is  a  discipline
onstrained  by  open  motor  skills  and  specific  sports  dyna-
ics  in  which  the  age  effects  could  have  a  differentiated

nfluence  on  the  development  and  sport  performance  of  the
ara-footballers  [4,15]. Moreover,  the  impairments  charac-
eristics  of  people  with  CP  could  influence  the  manner  of
earning  motor  skills,  aspects  which  need  to  be  considered  to
avour  the  development  using  adequate  motor  training  stra-
egies  in  young  para-athletes  with  neuromuscular  problems
21].

For  this  reason,  it  is  crucial  to  investigate  how  age
mpacts  the  physical  fitness  components  in  CP  football
layers,  in  which  the  competition  is  not  divided  by  age
ategories  and  in  which  the  participants  train  and  compete
ogether  independently  of  their  age.  To  the  authors’  know-
edge,  there  is  no  study  in  the  literature  comparing  the
hysical  performance  across  age  groups  and  that  analyses
he  impact  of  the  age  in  para-footballers  with  CP.  Facing
his  approach  would  provide  helpful  information  to  unders-
and  player  development  and  the  effects  of  age.  Therefore,
he  aims  of  this  study  were  to  compare  the  physical  perfor-
ance  profile  of  CP  football  players  according  to  their  age,

nd  considering  the  sport  class  (i.e.,  FT1,  FT2,  and  FT3)  and

o  analyse  the  relationship  between  age  and  the  physical
erformance  of  these  CP  football  players  from  the  Spanish
ational  competition.  The  authors  hypothesized  that  the
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hysical  performance  of  CP  football  players  will  be  not  dif-
erent  according  to  the  age  categories,  especially  in  players
ith  less  impairment  impact  (FT3).  In  players  with  higher

evel  of  impairment,  the  declines  in  motor  function  with
he  age  could  influence  the  players’  physical  performance
t  different  ages.

. Methods

.1.  Participants

eventy-five  CP  football  players  from  the  Spanish  CP  Foot-
all  National  Competition  participated  in  the  study  (FT1
n  =  38;  age:  28.50  ±  9.05  yr;  body  height:  170.83  ±  8.34  cm;
ody  weight:  66.46  ±  13.68  kg;  body  mass  index  (BMI):
2.63  ±  3.41  kg·m−2;  training  experience:  7.53  ±  4.88
r];  FT2  [n  =  29;  age:  28.24  ±  10.87  yr;  body  height:
72.93  ±  7.68  cm;  body  weight:  68.09  ±  12.04  kg;  BMI:
2.76  ±  3.85  kg·m−2;  training  experience:  6.17  ±  5.93
r];  FT3  [n  =  8;  age:  28.63  ±  9.04  yr;  body  height:
73.06  ±  6.19  cm;  body  weight:  66.21  ±  6.74  kg;  BMI:
2.27  ±  3.56  kg·m−2;  training  experience:  8.63  ±  9.04
r]). Additionally,  based  on  a  previous  study  [15], players
ere  also  classified  according  to  their  age.  Although  Rey
t  al.  established  five  age  groups  (<  20,  20—24.9,  25—29.9,
0—34.9  and  >  35),  for  the  present  study  players  were
rouped  into  four  groups  according  to  their  ages  due  to
he  limited  number  of  players:  G1  (<  20  yr,  n  =  17),  G2
20—29.9  yr,  n  = 24),  G3  (30—34.9  yr,  n  =  15)  and  G4  (>  35
r,  n  =  19).  All  players  were  registered  in  the  Spanish  Sports
ederation  of  People  with  Cerebral  Palsy  (FEDPC).  All  the
eams  belonging  to  the  FEDPC  participated  in  the  study,
nd  thus,  the  sample  of  players  represents  the  Spanish  CP
ootball.  All  the  participants  and  the  parents/guardians  of
inor  players  signed  an  informed  consent  according  to  the
eclaration  of  Helsinki  (2013).

.2.  Measures

layers’  body  weight  was  assessed  by  a  digital  Body  Compo-
ition  Monitor  (Tanita  Bc  601  Ltd.,  India  ±  0.1  kg)  and
layers’  body  height  by  a  fixed  stadiometer  (SECA  Ltd.,
ermany  ±  0.1  cm).  Their  BMI  was  calculated  as:  weight

kg)/[height  (m)]2.  Before  the  physical  performance  assess-
ent,  players  performed  a  10-min  warm-up  consisting  of

ow-intensity  displacements,  dynamic  stretching,  and  high-
ntensity  actions  (i.e.,  jumps,  sprints,  or  rapid  changes
f  direction).  CP  footballers  performed  a  free  (allowing
rm  swing)  countermovement  jump  test  (CMJ),  and  the
ump  height  was  evaluated  using  a  contact  platform  (Glo-
us  Ergotester®,  Italy).  The  participants  performed  a  20-m
print  in  a  straight  line  with  the  recordings  at  5-,  10-  and
0-m.  The  change  of  direction  and  dribbling  abilities  were
lso  assessed  using  the  modified  agility  T-test  (MAT)  [22]  with
nly  forward  displacements  [23]  with  and  without  the  ball
espectively  (dribbling).  The  time  during  the  sprint,  change
f  direction  and  dribbling  tests  were  recorded  using  a  pho-

ocell  system  (Witty  System,  Microgate,  Bolzano,  Italy),  and
layers  performed  these  tests  on  a  synthetic  grass  pitch
nd  with  their  soccer  boots.  For  each  physical  performance
est,  players  performed  two  attempts  with  a  2-min  rest
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etween  attempts.  The  best  attempt  in  each  physical  per-
ormance  test  for  each  player  was  recorded  for  further
nalysis.  Players  were  verbally  encouraged  to  perform  the
ests  at  their  maximal  effort.

.3.  Procedure

his  is  a  cross-sectional  study  that  examined  the  compa-
ison  of  age  groups  and  the  relationship  between  the  age
nd  the  physical  performance  of  Spanish  CP  football  players.
nthropometrical  and  physical  performance  data  for  all  the
articipants  was  collected  just  before  the  first  match  of
he  Spanish  National  Competition  in  the  2019—20  season.
layers  were  asked  about  their  age  directly,  and  this  was
onfirmed  by  their  coaches,  and  corroborated  by  the  official
nformation  from  the  FEDPC.

.4.  Statistical  analysis

escriptive  data  for  the  players’  physical  performance
ccording  to  their  sport  class  and  age  group  was  pre-
ented  as  mean  ±  standard  deviation.  Data  normality  and
he  homogeneity  of  variances  were  tested  using  the
olmogorov—Smirnov  and  Levene’s  test,  respectively.  A  one-
ay  analysis  of  variance  (ANOVA)  with  a  post-hoc  test

Bonferroni)  was  performed  to  show  the  physical  perfor-
ance  differences  between  sport  classes  and  age  groups.
dditionally,  a  comparison  between  age  groups  was  perfor-
ed  within  each  sport  class  to  minimize  the  effect  of  the

unctional  profile.  Effect  sizes  (ES)  were  calculated  using
ohen’s  d  to  quantify  the  magnitude  of  the  difference  among
lasses  and  age  groups  and  interpreted  as  follows:  above  0.8,
etween  0.8  and  0.5,  between  0.5  and  0.2,  and  lower  than
.2  were  considered  large,  moderate,  small,  and  trivial,
espectively  [24].  A  Pearson’s  correlation  coefficient  (r)  ana-
ysis  was  carried  out  to  assess  the  relationship  between  the
hysical  performance  tests  and  the  age  of  the  CP  footbal-
ers  for  each  sport  class.  This  data  was  interpreted  as  trivial
r  <  0.09),  small  (r  =  0.10—0.29),  moderate  (r  =  0.30—0.49),
arge  (r  =  0.50—0.69),  very  large  (r  =  0.70—0.89)  and  almost
erfect  (r  =  >  0.90)  [25].  Linear  regression  analysis  for  each
hysical  performance  test  was  carried  out  in  each  sport
lass  using  age  as  the  independent  variable.  All  calculations
ere  carried  out  using  Microsoft  Excel  (Microsoft,  Seattle,
ashington,  USA)  and  SPSS  Statistics® (Statistical  Package

or  the  Social  Sciences,  Version  26.0).  The  level  of  signifi-
ance  was  set  at  P  <  0.05.

. Results

escriptive  data  of  players’  physical  performance  according
o  their  sport  class  and  age  groups  are  presented  in  Table  1.
he  age  of  the  participants  ranged  from  15  to  53  with  a
ean  of  28.41  ±  9.85  years  and  distributed  as  G1  (22.67%),
2  (32.00%),  G3  (20.00%),  and  G4  (25.33%).  ANOVA  ana-

yses  showed  significant  differences  among  classes  for  the

MJ  (F2,71 =  23.47;  P  <  0.001),  the  5-m  sprint  (F2,72 =  4.12;

 =  0.020),  the  10-m  sprint  (F2,72 = 10.34;  P  <  0.001),  the  20-
 sprint  (F2,72 =  13.05;  P  <  0.001),  the  MAT  (F2,72 =  12.32;

 <  0.001)  and  the  dribbling  test  (F2,67 =  7.11;  P =  0.002).
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Table  1  Descriptive  data  (mean  ±  standard  deviation)  for  physical  performance  tests  according  to  the  sport  class  and  age  of
para-footballers  with  cerebral  palsy.

CMJ  (cm)  5-m  sprint  (s)  10-m  sprint  (s)  20-m  sprint  (s)  MAT  (s)  Dribbling  (s)

Sport  class
FT1  21.39  ±  4.95  1.34  ±  0.19  2.34  ±  0.27  4.15  ±  0.49  7.88  ±  0.97  13.81  ±  2.59
FT2 27.74  ±  4.95a 1.24  ±  0.14a 2.12  ±  0.20a 3.72  ±  0.35a 7.03  ±  0.66a 11.61  ±  2.96a

FT3  34.94  ±  5.53a,b 1.22  ±  0.10  2.04  ±  0.11a 3.51  ±  0.21a 6.69  ±  0.56a 10.72  ±  1.84a

Age  groups
<  20  yr  (G1) 24.69  ±  8.07  1.27  ±  0.14  2.18  ±  0.24  3.86  ±  0.44  7.15  ±  0.64  11.77  ±  1.91
20—29.9 yr  (G2) 25.65  ±  7.62 1.26  ±  0.16  2.17  ±  0.27  3.79  ±  0.51  7.40  ±  0.85  12.35  ±  3.65
30—34.9 yr  (G3) 27.21  ±  6.44 1.31  ±  0.19 2.28  ±  0.23 4.01  ±  0.36 7.67  ±  1.34 13.54  ±  3.03
> 35  yr  (G4) 24.17  ±  6.31 1.32  ±  0.19 2.28  ±  0.30 4.03  ±  0.54 7.51  ±  0.92 12.93  ±  2.50

CMJ: Countermovement jump test; MAT: Modified agility T-test; G1: group 1; G2: group 2; G3: group 3; G4: group 4.
a Statistical difference (P < 0.05) from FT1.
b Statistical difference (P < 0.05) from FT2.

Table  2  Pearson’s  correlation  coefficient  for  the  age  of  the  para-footballers  with  cerebral  palsy  and  their  physical  performance.

Variable Age

Overall  FT1  FT2  FT3

CMJ  −0.048  −0.033  −0.054  −0.215
(0.684) (0.847)  (0.781)  (0.608)

5-m sprint  0.130  0.136  0.125  0.273
(0.265) (0.417)  (0.519)  (0.514)

10-m sprint  0.185  0.183  0.194  0.703
(0.112) (0.272)  (0.312)  (0.052)

20-m sprint  0.199  0.165  0.275  0.751
(0.088) (0.321)  (0.148)  (0.032)a

MAT 0.175  0.097  0.350  0.386
(0.133) (0.563)  (0.063)  (0.345)

Dribbling 0.250  0.223  0.267  0.544
(0.037)a (0.204)  (0.162)  (0.207)
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CMJ: Countermovement jump test; MAT: Modified agility T-test.
a Statistical difference (P < 0.05).

airwise  comparison  between  player  sport  classes  revea-
ed  significant  differences  in  all  physical  tests  between  FT1
nd  FT2,  and  between  FT1  and  FT3  (P  <  0.35,  ES  =  0.59  to
2.54,  moderate  to  large), except  the  5-m  sprint  (P  =  0.182,
S  =  −0.66,  moderate).  Regarding  the  results  of  the  physi-
al  test  and  the  player  age,  no  significant  differences  were
ound  in  the  ANOVA  comparison  between  groups  (P  >  0.05)
nd  in  the  pair  comparison  between  age  groups  (P  >  0.05,
S  =  0.01  to  −0.69,  trivial  to  moderate).

The  correlation  analysis  between  the  age  of  the  players
nd  the  results  of  the  physical  performance  tests  is  presen-
ed  in  Table  2.  Considering  overall  results,  only  the  Dribbling
est  correlated  significantly  with  the  age  variable  (r  =  0.25,

 =  0.037,  small). Also,  considering  the  FT3  player  sport
lass,  there  was  a  very  large  correlation  between  age  and
he  10-m  sprint  (P  =  0.052,  r  =  0.703),  and  with  the  20-m
print  (r  =  0.75,  P  =  0.032).  Linear  regression  analysis  revea-
ed  no  systematic  physical  performance  prediction  by  the

ge,  except  for  Dribbling  (�  =  0.25,  P  =  0.037,  R2 =  6%)  in  the
otal  sample  and  for  the  20-m  sprint  (�  =  0.75,  P  =  0.032,
2 =  56%)  in  the  FT3  sport  class  (Table  3).

w
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. Discussion

he  aims  of  this  study  were  to  compare  the  physical  perfor-
ance  profile  of  CP  football  players  according  to  their  age,

nd  considering  the  sport  class  (i.e.,  FT1,  FT2,  and  FT3)  and
o  analyse  the  relationship  between  age  and  the  physical
erformance  of  these  CP  football  players  from  the  Spanish
ational  competition.  To  the  authors’  knowledge,  there  is
o  study  in  the  literature  comparing  the  physical  perfor-
ance  across  age  groups  and  that  analyses  the  impact  of

he  age  in  para-footballers  with  CP.  The  main  finding  of  the
resent  study  reveals  no  systematic  differences  in  physical
erformance  between  CP  football  players  according  to  their
ge.

The  physical  performance  in  this  study  was  evaluated
ith  anaerobic  physical  tests  because  the  anaerobic  meta-
olism  is  a  decisive  component  used  in  sprints  and  jumps

hich  could  influence  game  results  [26]. CP  football  players
emonstrated  lower  performance  in  this  kind  of  tests  than
on-impaired  football  players  [27].  In  addition,  the  litera-
ure  has  shown  the  existence  of  physical  differences  in  these

0
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Table  3  Linear  regression  values  using  the  age  as  the  independent  variable  considering  overall  sample  and  each  player  sport
class for  CMJ,  5-m  sprint,  10-m  sprint,  20-m  sprint,  MAT  and  dribbling.

Overall  results  FT1  FT2  FT3

B  SE  �  R2 B  SE  �  R2 B  SE  �  R2 B  SE  �  R2

CMJ  −0.04  0.09  −0.05  0.01  −0.02  0.09  −0.03  0.01  −0.03  0.11  −0.05  0.01  −0.11  0.20  −0.22  0.05
5-m sprint 0.01  0.01  0.13  0.02  0.01  0.01  0.14  0.02  0.01  0.01  0.13  0.02  0.01  0.01  0.27  0.07
10-m sprint 0.01  0.01  0.19  0.03  0.01  0.01  0.18  0.03  0.01  0.01  0.19  0.38  0.01  0.01  0.70  0.49
20-m sprint 0.01  0.01  0.20  0.04  0.01  0.01  0.17  0.03  0.01  0.01  0.28  0.08  0.01  0.01  0.75a 0.56
MAT 0.02 0.01  0.18  0.03  0.01  0.02  0.10  0.01  0.01  0.01  0.35  0.12  0.02  0.02  0.39  0.15
Dribbling 0.07  0.03  0.25a 0.06  0.06  0.05  0.22  0.05  0.07  0.05  0.27  0.07  0.09  0.06  0.54  0.30
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CMJ: Countermovement jump test; MAT: Modified agility T-test; SE
a Statistical difference (P < 0.05).

naerobic  tests  between  sport  classes  in  CP  football  [9].
he  results  from  this  study  showed  statistical  differences

n  the  physical  performance  according  to  the  players’  sport
lasses,  favouring  players  with  less  physical  impairment  (FT2
nd  FT3)  compared  to  players  with  high  level  of  impair-
ent  (FT1).  These  differences  between  sport  classes  are  in

ine  with  previous  studies  which  reported  that  players  with
igher  activity  limitation  are  those  with  worse  performance
n  the  vertical  jump  [28],  sprint  and  acceleration  function
6],  and  change  of  direction  ability  with  and  without  the
all  [7].  However,  physical  performance  between  FT2  and
T3  did  not  show  differences  (excluding  the  CMJ).  It  is  pos-
ible  that  players  with  FT2  (medium  level  of  impairment)  do
ot  exhibit  major  problems  in  forward  and  sidestep  displace-
ents  and,  considering  that  there  is  an  overrepresentation

f  para-athletes  with  unilateral  spasticity,  they  could  be
sing  motor  strategies  to  mask  the  impact  of  the  impairment
n  those  physical  actions  [4,7].

On  the  other  hand,  no  statistical  differences  were  obtai-
ed  comparing  the  players’  physical  performance  across  age
roups.  Both,  Pearson’s  correlation  and  regression  analyses
howed  a  relationship  between  the  age  of  the  participants
nd  their  performance  in  the  20-m  sprint  (only  within  the
T3  class)  and  the  dribbling  test  (for  the  overall  sample).
he  comparison  between  age  groups  within  each  sport  class
uggests  that  the  lack  of  differences  between  age  groups
as  not  influenced  by  the  functional  profile.  These  results
re  consistent  with  what  has  been  reported  by  Haugen  et  al.
29],  who  compared  sprint  and  CMJ  performance  among  non-
mpaired  female  footballers,  showing  a  performance  that
emained  stable  over  time.  Similar  patterns  of  results  have
een  shown  by  the  literature  in  other  variables  which  are
ot  included  in  the  present  study  (i.e.  aerobic  capacity)  but
n  which  no  significant  differences  were  found  between  age
roups  [30].  Contrary  to  this,  earlier  studies  explored  the
ffect  of  age  on  the  CMJ  of  able-bodied  male  football  players
nd  they  showed  that  players  from  older  age  groups  presen-
ed  higher  performance  values  due  to  gains  in  leg  muscle
ower  and  free  fat  mass  [16,31].

The  change  of  direction  ability  is  considered  as  a  relevant
ultifactorial  fitness  attribute  of  team  sports  [32].  Specifi-
ally,  in  CP  football,  Henriquez  et  al.  observed  a  significant
elationship  between  the  change  of  direction  ability  and  the
epeated  sprint  ability.  In  addition  to  this,  the  change  of
irection  ability  has  been  shown  as  a  discriminant  variable

a
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38
ndard error.

or  players  from  different  sport  classes  [7,33].  Contrary
o  the  findings  of  Fiorilli  et  al.,  who  reported  differences
n  change  of  direction  ability  between  able-bodied  players
rom  12  to  18  years  old,  no  differences  were  reported  in  the
hange  of  direction  ability  across  the  different  age  groups
n  the  present  study.

It  is  well  known  that  the  aging  process  has  an  impact
n  physical  and  mental  development,  taking  into  account
hat  the  age  of  peak  performance  may  differ  between
ports  or  competitive  events  [18].  Contrary  to  what  was
escribed  in  able-bodied  football  players  aged  >  30  years,
ho  presented  a  lower  physical  performance  compared  to
ounger  ager  groups  (13—15),  the  present  results  seem  to
uggest  that  age  does  not  influence  components  such  as
ertical  jump,  sprint  capacity,  change  of  direction  ability
nd  dribbling.  Possibly,  the  absence  of  differences  between
ge  groups  could  be  due  to  less  and  later  access  to  sport
articipation  in  para-athletes,  for  who  rehabilitation  the-
apies  are  an  important  part  of  children  and  adolescents’
ives,  and  the  transition  between  traditional  rehabilita-
ion  and  community-based  sports  activity  programs  could
nfluence  the  competitive  development  process  [34,35].

 prior  research  in  elite  youth  players  without  disability
uggests  that  for  talent  identification  is  necessary  to  consi-
er  maturity  status  and  performance  variables  as  tactical
osition-specific,  reinforcing  the  multifactorial  nature  of
he  sport  and  opening  the  door  to  explore  this  aspect  in
layers  with  CP  [36].  In  this  sense,  insufficient  and/or  inade-
uate  long-term  training  programs  once  they  are  enrolled  in
P  football  participation  could  be  a  reason  for  the  lack  of
evelopment  in  physical  performance  across  ages.  Further
esearch  is  necessary  focusing  on  how  CP  football  players
ay  benefit  from  a  systematic  long-term  training  program

nd  to  determine  if  physiological  factors  (i.e.,  endocrine
arkers)  could  be  related  to  performance  as  was  previously

eported  [37].
Besides,  CP  football  competitions  (in  most  of  countries

s  well  as  internationally)  do  not  have  different  age  catego-
ies  because  there  is  not  a  big  enough  pool  of  participants
o  create  different  groups  inside  clubs  and  academies.  The
nly  rule  about  age  in  these  competitions  is  a  minimum

ge  of  15  years  old  to  participate.  Regarding  physical  per-
ormance,  the  present  findings  suggest  that  CP  footballers
rom  15  to  53  years  can  train  and  compete  together  without
he  need  to  create  age  groups.  However,  this  informa-
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ion  should  be  interpreted  with  caution  because  players
resent  a  great  impairment  variability  with  specific  activity
imitations,  emphasizing  the  individualization  of  the  sports
evelopment  process.

Another  feature  to  take  into  account  in  adults  with  CP
ncludes  early  declines  in  motor  function,  which  may  start
arlier  than  adulthood,  conditioned  by  a  potential  mecha-
ism  associated  with  the  secondary  consequences  of  the
rimary  neurological  insult  with  an  accelerated  progression
f  muscle  pathology  [38,39].  The  non-significant  differences
etween  age  groups  could  reflect  the  benefit  from  the  syste-
atic  sport  participation  on  the  evaluated  player’s  physical
tness,  although  further  research  is  needed  to  confirm  the
ffect  of  football  practice  in  the  prevention  of  long-term
ealth  risks  in  football  players  with  CP  [34].

Although  the  participants  of  this  study  correspond  to  a
epresentative  sample  of  the  Spanish  CP  football  league,
t  only  represents  the  local  reality,  limiting  the  generali-
ability  to  the  larger  CP  para-footballer  population.  Future
tudies  should  consider  the  possibility  of  analysing  the  age
ffects  in  longitudinal  protocols,  considering  the  game  posi-
ion  and  the  physical  match  performance  of  international
ara-footballers  with  CP.  In  addition,  further  research  is
eeded  to  deeper  the  understanding  of  the  control  of  the
raining  [40],  well-being  [41],  and  the  variations  during  the
ompetitive  season  [42],  necessary  to  maximize  the  deve-
opment  and  prevent  injuries  of  young  para-footballers  with
P.

The  results  of  this  study  may  show  some  practical  applica-
ions  that  could  be  considered  in  CP  football  practical  field.
irst,  regarding  the  rules  of  international  championships,
his  study  supports  the  idea  that  15-years-old  players  have
he  physical  performance  requirements  to  compete  in  these
nternational  championships  together  with  senior  players.
n  addition  to  this,  the  sport  class  of  the  participants  do
ot  influence  these  results,  so  it  is  generalizable  to  each
port  class.  These  findings  may  help  coaches  of  internatio-
al  teams  in  their  talent  identification  and  selection  process,
aving  the  opportunity  to  select  younger  players  without
arming  the  physical  performance  of  the  team,  and  ensu-
ing  that  these  younger  players  receive  specialized  training
arlier,  increasing  their  sport  performance  potential.
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