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BRIEF NOTE

The  determination  of  functional  asymmetries  in  the
lower  limbs  of  young  soccer  players  using  the
countermovement  jump.  The  lower  limbs  asymmetry
of  young  soccer  players
Asymétrie  fonctionnelle  des  membres  inférieurs  chez  des  jeunes
footballeurs  lors  d’un  saut  vertical
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Summary
Introduction.  —  This  study  investigated  the  functional  asymmetries  in  the  lower  limbs  of  young
soccer players  using  the  countermovement  jump  (CMJ).
Synthesis  of  the  facts.  —  Fifteen  young  soccer  players  were  assessed  on  the  CMJ  using  two  uni-
lateral dynamometric  force  platforms  equipped  with  software  for  the  analysis  of  the  movement.
Conclusion.  —  The  results  indicate  that  the  effects  of  functional  asymmetries  are  important
enough to  require  young  soccer  players  to  undergo  a  preventative  screening  before  starting  a
sporting regime.
©  2011  Elsevier  Masson  SAS.  All  rights  reserved.

Résumé
MOTS  CLÉS
Adolescents  ;
Football  ;
Saut  vertical  en
contre-mouvement  ;

Introduction.  —  Cette  étude  a  permis  d’examiner  l’asymétrie  fonctionnelle  des  membres
inférieurs  des  jeunes  joueurs  de  football  lors  d’un  saut  réalisé  avec  un  contre-mouvement
(CMJ).
Synthèse  des  faits.  —  Quinze  jeunes  joueurs  de  football  ont  été  évalués  au  cours  d’un  saut
vertical avec  un  CMJ,  utilisant  deux  plateformes  de  force  avec  un  logiciel  pour  l’analyse  du
mouvement.
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Blessure  ;
Prévention

Conclusion.  — Les  résultats  suggèrent  l’importance  d’effectuer  chez  les  jeunes  footballeurs  une
évaluation  préliminaire  avant  de  commencer  l’entraînement  sportif.
© 2011  Elsevier  Masson  SAS.  Tous  droits  réservés.
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. Introduction

he  determination  of  functional  asymmetries  in  the  lower
imbs  constitutes  a  recent  field  of  research  aimed  at  the
revention  of  injuries  in  team  sports  [1].  The  jump  test,
nd  in  particular  the  countermovement  jump  (CMJ),  does
ot  only  constitute  an  indicator  of  the  levels  of  explo-
ive  force  of  the  extensor  muscles  of  the  knee,  but  the
nformation  it  provides  may  also  be  valid  in  terms  of
nvestigating  injury  prevention  [2].  The  vertical  jump,
easured  by  means  of  two  unilateral  force  platforms,  is

onsidered  to  be  a  valid  and  reliable  test,  useful  for  eval-
ating  and  determining  asymmetries  in  the  lower  limbs  of
thletes  [3].

During  the  execution  of  the  jump,  the  athlete  reproduces
ome  patterns  of  neuromuscular  activation,  such  as  con-
entric  and  eccentric  contractions  of  the  stretch-shortening
ycle,  which  can  be  found  in  all  the  characteristic  move-
ents  of  team  sport  games,  like  cutting,  side-stepping,
raking  and  decelerating,  accelerating  and  landing  after  a
ingle-leg-jump.

In  nearly  all  combat  sports  and  in  some  team  sports,  cer-
ain  asymmetries  exist  in  the  neuromuscular  behaviours  and
ses  of  the  lower  limbs  to  achieve  the  specific  movements
equired  by  the  athlete  for  the  discipline  [1].  Soccer,  in
articular,  is  an  asymmetrical  type  of  sporting  activity  that
mposes  different  tasks  upon  the  lower  limbs.  This  asym-
etry  also  appears  to  affect  the  action  of  running  as  was

ighlighted  in  a  recent  study  that  analysed  the  differences
n  the  plantar  pressure  between  the  two  lower  limbs  in  soc-
er  players  performing  four  typical  movements  of  the  sport:
unning,  side-stepping,  cutting  and  a  jump  with  consequent
anding  [4].  The  results  of  the  study  show  that  the  soccer
layer  is  considerably  committed  to  a  preferred  limb  for
he  allocation  of  specific  tasks  with  consequent  increases  in
lantar  pressure  upon  this  limb  compared  to  the  contralat-
ral  limb  [4].

The  aim  of  the  present  study  was  to  assess  some
f  the  force  variables  produced  in  the  two  lower  limbs
f  young  soccer  players  during  the  execution  of  the
ertical  jump  (CMJ)  using  two  unilateral  dynamometric
latforms.

. Methods

he  experimental  sample  comprised  15  young  soccer  play-
rs  (age:  13.7  ±  0.3  years;  height:  166.1  ±  5.5  cm;  weight:
8.7  ±  4.3  kg)  participating  in  a  national  youth  championship

or  professional  teams  called  ‘‘Allievi  Nazionali’’;  before
ata  collection,  all  subjects  and  parents  provided  their
nformed  consent  in  accordance  with  the  University  of  Fog-
ia’s  institutional  Ethical  Committee.
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To evaluate  the  phases  of  the  jump  and  the  height  of
he  elevation  of  the  centre  of  gravity  (COG),  two  unilateral
ynamometric  platforms  were  used  (1000  Hz,  Twin  Plates,
lobus  Italia)  integrated  with  computer  software  for  the
nalysis  of  the  movement  (Tesys  1000,  Globus  Italia).  Of
he  indicators  supplied  by  the  instrument,  in  addition  to  the
eight  of  the  jump,  only  those  most  relevant  for  determin-
ng  the  following  expressions  of  force  were  recorded:  the
uration  of  the  eccentric  phase  (sec),  peak  eccentric  force
N),  peak  concentric  force  (N)  and  the  ground  reaction  force
GRF,  N)  for  both  the  jumping  and  non-jumping  leg.

All  participants  were  familiar  with  and  had  previously
erformed  the  CMJ  vertical  jump  test.  Nevertheless,  follow-
ng  the  20  min  warm-up,  consisting  of  10  min  slow  running,

 min  lower  limb  stretching,  5  min  skipping  or  skipping
ith  a  rope  and  three  sub-maximal  jumps,  each  partici-
ant  then  performed  three  jump-tests,  with  a  90◦ joint
ngle  assessed  using  a  goniometer,  on  the  platforms  with
o  arm  swing,  with  a  recovery  time  of  2  min  between  each
ump  in  order  to  exclude  the  effect  of  learning  [5].  Of  the
hree  jump-tests,  the  jump  analysed  in  detail  was  the  one
xhibiting  the  greatest  elevation  of  the  subject’s  centre  of
ravity.

The  mean,  the  standard  deviation  (SD)  and  the  percent
symmetry  between  the  two  limbs  were  calculated  for  each
arameter  measured.  The  paired-sample  two-tailed  t-tests
ere  performed  to  examine  statistical  differences  between

he  jumping  and  non-jumping  leg  regarding  the  duration  of
he  eccentric  phase,  the  peak  eccentric  force,  the  peak
oncentric  force  and  the  ground  reaction  force.  Differences
ere  considered  statistically  significant  when  P  <  0.05.

. Results

he  descriptive  statistics  (mean  ±  SD),  the  percent  asym-
etry  and  the  results  of  Student’s  t-tests  for  paired

bservations  (t  statistic  and  P  value)  are  reported  in  Table  1.
Paired  t-tests  revealed  significant  differences  between

he  jumping  and  non-jumping  leg  for:  the  duration  of  the
ccentric  phase  (s):  t  =  9.339,  df  =  14,  P  <  0.001  and  the
round  reaction  force  (N):  t  =  4.622,  df  =  14,  P  <  0.001.  No
tatistically  significant  difference  was  found  between  the
umping  and  non-jumping  leg  for  either  the  peak  eccentric
orce  (t  =  −0.382,  df  =  14,  P  >  0.05)  or  the  peak  concentric
orce  (t  =  1.804,  df  =  14,  P  >  0.05).

. Discussion

his  study  focused  on  the  determination  of  methodolo-

ies  for  assessing  asymmetries  between  lower  limbs  and  for
ssessing  whether  the  training  programmes  employed  by  top
evel  soccer  players  could  also  be  effective  in  the  young.  This
s  important  because  the  professional  training  age  is  one  of
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Table  1  Mean  (±  SD)  values,  the  percent  asymmetry  and  the  results  of  Student’s  t-tests  between  jumping  and  non-jumping
leg.

Source  Jumping  leg
(mean  ±  SD)

Non-jumping
leg  (mean  ±  SD)

%  asymmetry  df  t  P  value  P

Duration  of  the
eccentric  phase
(sec)

0.16  ±  0.02  0.20  ±  0.02  20.0  14  9.339  0.000***  0.001

Peak eccentric  force
(N)

−5025.67  ±  1602.22  −4919.47  ±  1525.04  2.2  14  −0.383  0.708  NS

Peak concentric  force
(N)

7012.8 ±  888.1  6696.6  ±  118.8  4.5  14  1.804  0.093  NS

Ground reaction  force
(N)

5414.4 ±  243.2  3062.3 ±  296.8  43.5  14 4.622  0.000***  0.001
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NS: non-significant; ***P  < 0.001.

the  variables  important  in  the  theoretical  model  of  factors
associated  with  functional  asymmetry  in  soccer  [6].

The  results  of  the  paired  t-tests  revealed  that  the  differ-
ent  duration  of  the  over-stretching  phase  in  the  non-jumping
leg  compared  to  that  in  the  jumping  leg  could  trigger  the
myotactic  reflex  to  occur  in  the  same  eccentric  phase  rather
than  in  the  successive  concentric  phase,  and  carry  a  poten-
tial  increased  risk  of  injury.  Although  the  paired  t-tests
reveal  that  the  differences  between  the  jumping  and  non-
jumping  leg  for  the  peak  eccentric  and  peak  concentric  force
are  not  statistically  significant,  the  data  do  suggest,  how-
ever,  that  the  young  soccer  players  are  able  to  produce
slightly  higher  values  in  their  jumping  legs,  but  these  differ-
ences  cannot  be  generalised  due  to  the  small  sample  number
in  this  study  and  the  lack  of  analogous  studies.

In  this  study,  the  jumping  and  the  non-jumping  legs
present  different  values  in  reference  to  the  duration  of  the
eccentric  phase,  peak  concentric  force  and  the  ground  reac-
tion  force.  Since  the  use  of  the  unilateral  dynamometric
force  platforms  in  such  studies  is  very  recent,  it  is  not  possi-
ble  to  compare  the  results  obtained  in  the  present  study  with
other  analogous  investigations.  This  represents  a  limitation
of  the  present  study.

Even  though  the  results  of  this  study  do  not  give  a  com-
plete  picture  about  functional  asymmetries  in  the  lower
limbs  of  young  soccer  players,  nonetheless,  we  can  con-
firm  that  the  CMJ  lends  itself  well  to  functional  evaluations
and  the  determination  of  possible  asymmetries  between  the
lower  limbs.
Results  of  this  study  suggest  that  a  preventative  screen-
ing  before  starting  a  sporting  regime  is  required  at  least
for  young  soccer  players  [7],  and  that  further  research  are
required  to  analyze  the  possible  connections  between  the

[

ercent  asymmetry  and  other  morphological  characteristics
s  the  percentage  of  body  fat  or  the  length  of  the  lower
imbs.
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