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Summary
Objectives.  —  This  study  aimed  to  compare  the  differences  in  vertical  jumping  abilities  between
top-level  athletes  from  distinct  sports  specialties.
Material  and  methods.  —  Soccer  players  (n  =  21),  tennis  players  (n  =  24),  endurance  runners
(n =  15)  and  power  athletes  (n  =  19)  volunteered  to  participate  in  this  study.  The  testing  rou-
tines comprises  performing  squat  jumps,  countermovement  jumps  and  drop  jumps.  The  jumping
performance  was  analysed  by  means  of  height  and  reactive  strength  index.
Results.  —  Differences  were  found  between  the  power  group  and  all  other  groups  in  all
tested variables  (P  <  0.05)  (e.g.,  countermovement  jump  in  power  [48.31  ±  6.25  cm],  soccer
[40.95 ±  2.95  cm],  tennis  [39.14  ±  4.27  cm]  and  endurance  [32.37  ±  3.80  cm]  athletes).  In  squat
jump, countermovement  jump  and  drop  jump,  the  soccer  and  tennis  groups  presented  higher
heights than  the  endurance  group  (P  <  0.05).  In  reactive  strength  index,  no  significant  differ-
ences between  the  soccer,  tennis  and  endurance  groups  were  found,  although  these  groups
presented  lower  reactive  strength  index  than  the  power  group  (power  [2.31  ±  0.53],  soccer
[0.84 ±  0.13],  tennis  [0.76  ±  0.15]  and  endurance  [0.91  ±  0.26]).
Conclusion.  — The  power  athletes  perform  better  than  all  groups  in  jumping  tests.  These  data
provide quantitative  information  concerning  performance  differences  between  athletes  from
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different  sports,  reinforcing  the  need  to  assess  the  training  status  and  the  inherent  character-
istics of  these  subjects.
©  2017  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé
Objectif.  — Le  but  de  cette  étude  est  de  comparer  les  différentes  capacités  de  sauts  verticaux
chez des  de  sportifs  de  haut-niveau  venant  de  disciplines  sportives  différentes.
Matériel  et  méthode.  —  Des  joueurs  de  football  (n  =  21),  de  tennis  (n  =  24),  des  coureurs
d’endurance  (n  =  15)  et  des  « athlètes  de  puissance  » se  sont  portés  volontaires  pour  cette
étude. Les  tests  se  composent  de  squat  jumps,  countermovement  jumps  et  de  drop  jumps.  La
performance  des  sauts  a  été  analysée  en  utilisant  la  moyenne  des  hauteurs  atteintes  1’indice
de force  réactive.
Résultats.  — Des  différences  ont  été  trouvées  entre  le  groupe  de  « puissance  » et  tous  les
autres groupes  sur  l’ensemble  des  variables  testées  (p  <  0,05)  (e.g.,  countermovement  jump
dans le  groupe  puissance  [48,31  ±  6,25  cm],  football  [40,95  ±  2,95  cm],  tennis  [39,14  ±  4,27  cm]
et athlètes  d’endurance  [32,37  ±  3,80  cm]).  Pour  le  squat  jump,  le  countermovement  jump  et
le drop  jump,  les  groupes  football  et  tennis  présentent  des  hauteurs  de  saut  supérieurs  au
groupe endurance  (p  <  0,05).  Concernant  l’indice  de  force  réactive,  aucune  différence  n’a  été
démontrée  entre  le  football,  le  tennis  et  les  sportifs  d’endurance.
Conclusion.  — Pour  conclure,  le  groupe  « puissance  » était  meilleur  au  cours  des  tests  de  sauts
que les  autres  groupes.  Ces  données  fournissent  de  nombreuses  informations  quant  aux  dif-
férences de  performance  selon  le  sport  pratiqué,  renforçant  le  besoin  d’évaluer  le  statut
d’entraînement  ainsi  que  les  caractéristiques  des  sportifs.
© 2017  Elsevier  Masson  SAS.  Tous  droits  réservés.

1. Introduction

The  ability  to  produce  high  values  of  muscle  power  is
crucial  for  a  successful  performance  in  many  sports  disci-
plines  [1,2].  Therefore,  a  wide  range  of  specific  tests  have
been  used  to  measure  and  quantify  this  neuromechanical
capacity,  in  order  to  predict  sports  performance,  prescribe
training  sessions  and  monitor  the  variation  in  Athletics  which
occur  during  a  typical  training  cycle  [3—5].

Due  to  their  practical  and  timesaving  characteristics,  ver-
tical  jumps  (VJ)  are  extensively  used  to  assess  power-related
capabilities  in  top-level  athletes  [6—10].  To  some  extent,
this  may  be  explained  by  the  high  values  of  association  found
between  vertical  jumping  measures  and  a  number  of  sport-
specific  motor  tasks,  in  individual  and  team  sports  [6—10].
Additionally,  several  studies  have  reported  the  effectiveness
of  plyometrics  on  improving  strength  and  power  abilities  in
highly  trained  subjects  [11—13].

Besides  its  utilisation  as  an  indicator  of  lower  limb  muscle
power,  vertical  jumping  height  may  be  used  to  differenti-
ate  between  power  and  endurance  track  &  field  athletes,
while  still  being  associated  with  muscle  mechanical  prop-
erties  (i.e.,  contraction  time  and  muscle  displacement)
[14].  These  differences  are  possibly  related  to  the  genetic
(inherent)  characteristics  of  these  types  of  athletes  [15],
in  conjunction  with  the  adaptations  induced  by  the  spe-
cific  physiological  demands  of  each  sport  discipline.  In  this
regard,  it  is  important  to  investigate  whether  athletes  at
top-level  and  from  various  individual  and  team  sports  spe-
cialties  present  significant  differences  in  VJ  performance.

Recently,  the  ‘reactive  strength  index’  (RSI)  has
emerged  as  a  valid  tool  to  analyse  the  efficiency  of  the

stretch-shortening  cycle  (SSC)  and  to  control  the  intensity
of  the  loads  during  a  plyometric  training  session  (i.e.,  the
‘‘optimal’’  height  of  the  drop  during  a  DJ  attempt)  [16,17].
The  RSI  is  calculated  by  dividing  the  height  jumped  in  a  DJ
by  the  ground  contact  time  required  to  execute  the  vertical
rebound  jump  [17].  Indeed,  the  RSI  describes  a  key  element
in  sports  performance:  the  ability  of  a  given  subject  to  con-
serve  and  restore  high  levels  of  elastic  energy  in  the  SSC,  by
quickly  changing  from  the  eccentric  (landing  phase)  to  the
concentric  phase  (jumping  phase)  during  a  DJ  [16,17].

Based  on  these  important  evidences,  the  possibility  of
identifying  the  particular  characteristics  of  athletes  with
different  training  backgrounds  (and  distinct  physiological
profiles)  using  practical  VJ  measures  may  be  relevant  to
specify  the  neuromechanical  requirements  of  each  sport,
thus  allowing  coaches  to  enhance  and  individualise  the
training  strategies/workloads.  Furthermore,  the  comparison
between  groups  composed  of  elite  athletes  from  different
sports  could  lead  to  a more  precise  understanding  of  the
chronic  influence  of  the  sport-specialised  training  on  their
neuromuscular  capabilities.  Therefore,  the  purpose  of  this
study  was  to  determine  and  compare  the  vertical  jump-
ing  performance  presented  by  top-level  athletes  from  five
different  sports  specialties:  soccer  players,  tennis  players,
endurance  runners,  sprinters  and  long  jumpers.

2. Methods

2.1.  Subjects

Seventy-nine  male  Brazilian  top-level  athletes  volunteered
to  participate  in  this  study.  The  sample  was  composed  of
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