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Summary
Objectives.  —  Adolescents  are  an  increasingly  sedentary  population  segment,  which  has  negative
repercussions  on  their  health.  The  aim  of  the  study  was  to  analyse  the  effect  of  high-intensity
interval  training  based  on  functional  exercises  on  body  fat  percentage  and  cardiorespiratory
capacity in  a  group  of  adolescents.
Methods.  —  An  experimental  pretest—posttest  study  was  carried  out,  with  two  intervention
groups, in  physical  education  warm-ups  over  7  weeks.  Twenty-six  schoolchildren  were  ran-
domly assigned  to  an  experimental  group  and  to  a  control  group.  During  the  warm-up,  the  EG
performed functional  HIIT  training  and  the  control  group  the  planned  standardised  warm-up.
The HIIT  workouts  were  based  on  functional  bodyweight  exercises  with  a  work-to-rest  ratio  of
20/10s. The  repeated  measures  ANOVA  was  used  to  analyse  whether  or  not  differences  exist
between the  variables  before  and  after  the  protocol  period.

Results.  — The  experimental  group  significantly  increased  its  cardiorespiratory  capacity

(t =  −5.11,  d  =  2.01,  P  <  0.001)  and  significantly  reduced  its  percentage  of  fat  (t  =  4.05,  d  =  1.59,
P <  0.001).  For  its  part,  the  control  group  only  significantly  increased  its  cardiorespiratory  capac-
ity (t  =  −4.79,  d  =  1.87,  P  <  0.001).
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Conclusions.  —  Functional  HIIT  shows  the  necessary  potential  to  become  a  reliable  strategy  for
countering  obesity  in  the  young  population,  given  its  impact  on  the  reduction  of  body  fat  in  the
individuals  involved.  The  short  workouts  mean  that  it  can  be  introduced  simply  and  frequently
into physical  education  sessions.
© 2019  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé
Objectifs.  —  Les  adolescents  constituent  un  segment  de  population  de  plus  en  plus  sédentaire,
ce qui  a  des  répercussions  négatives  sur  leur  santé.  Le  but  de  cette  étude  était  d’analyser
l’effet d’un  entraînement  par  intervalles  de  haute  intensité  basé  sur  des  exercices  fonction-
nels sur  le  pourcentage  de  graisse  corporelle  et  la  capacité  cardiorespiratoire  chez  un  groupe
d’adolescents.
Méthodes.  — Une  étude  expérimentale  pré-/post-test  a  été  réalisée,  avec  deux  groupes
d’intervention,  dans  des  échauffements  d’éducation  physique  sur  7  semaines.  Vingt-six  écol-
iers ont  été  assignés  au  hasard  à  un  groupe  expérimental  et  à  un  groupe  témoin.  Pendant
l’échauffement,  le  GE  a  effectué  une  formation  fonctionnelle  HIIT  et  le  groupe  de  contrôle
l’échauffement  planifié  prévu.  Les  séances  d’entraînement  HIIT  étaient  basées  sur  des  exerci-
ces fonctionnels  de  poids  corporel  avec  un  rapport  travail/repos  de  20/10.  L’Anova  à  mesures
répétées  a  été  utilisée  pour  analyser  s’il  existait  ou  non  des  différences  entre  les  variables
avant et  après  la  période  de  protocole.
Résultats.  — Le  groupe  expérimental  a  augmenté  de  manière  significative  sa  capacité  cardiores-
piratoire (t  =  −5,11,  d  =  2,01,  p  <  0,001)  et  réduit  significativement  son  pourcentage  de  graisse
(t =  4,05,  d  =  1,59,  p  <  0,001).  Pour  sa  part,  le  groupe  de  contrôle  n’a  augmenté  que  de  manière
significative  sa  capacité  cardiorespiratoire  (t  =  −4,79,  d  =  1,87,  p  <  0,001).
Conclusions.  — HIIT  fonctionnel  montre  le  potentiel  nécessaire  pour  devenir  une  stratégie  fiable
de lutte  contre  l’obésité  chez  les  jeunes,  compte  tenu  de  son  impact  sur  la  réduction  de  la
graisse corporelle  chez  les  individus  impliqués.  Les  séances  d’entraînement  courtes  permettent
de l’introduire  simplement  et  fréquemment  dans  les  séances  d’éducation  physique.
© 2019  Elsevier  Masson  SAS.  Tous  droits  réservés.
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. Introduction

ecent  research  estimates  that  physical  exercise  is  the  main
gent  to  combat  cardiovascular  disease,  which  is  directly
inked  to  physical  inactivity  [1].

Healthy  physical  exercise  includes  a  series  of  components
o  be  analysed,  among  them,  cardiorespiratory  capacity,
onsidered  to  be  one  of  the  essential  markers  of  cardiovas-
ular  health  [2].  Furthermore,  body  morphology  (obesity,
mount  and  distribution  of  body  fat)  is  linked  to  cardio-
ascular  and  metabolic  diseases  [3].  The  origins  of  these
iseases  emerge  during  childhood  and  adolescence  [4], in
he  same  way  as  behavioural  patterns  in  relation  with  physi-
al  activity  in  childhood  remain  in  adult  life  [1].  On  the  other
and,  unlike  during  childhood,  in  adolescence  an  important
ecline  in  levels  of  physical  activity  occurs  [5].  The  reper-
ussions  of  such  a  decline  in  physical  activity  and  rise  in  a
edentary  lifestyle  are  excess  weight  and  obesity  in  adoles-
ents  [6],  as  well  as  a  reduction  in  self-perceived  health
nd  wellbeing  [7].  Hence  the  importance  of  intervening  in

he  most  immediate  environment,  in  this  case  physical  edu-
ation  classes  (PE),  as  an  active  lifestyle  at  these  ages  will
revent  the  development  of  cardiovascular  and  metabolic
iseases  [8,9].
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Studies  such  as  the  one  by  Ardoy  et  al.  [10]  have  anal-
sed  the  effects  of  PE  sessions  in  the  parameters  mentioned
bove,  reaching  the  conclusion  that  the  time  established  is
nsufficient.  Therefore,  it  is  important  to  consider  the  effec-
iveness  of  alternative  forms  of  exercise,  fundamentally  in
hildren  and  adolescents  [11,12]. The  use  of  short-duration
orkouts  such  as  high  intensity  intensive  training  (HIIT)  can
ptimise  the  time  available  within  the  school  timetable

The  HIIT  that  consists  of  a  training  programme  with
hort  bursts  of  high-intensity  exercise  interspersed  with
hort  rest  periods  has  been  studied  extensively  in  the  last
ecade  [12,13]. There  are  various  different  studies  which
nderline  the  beneficial  effects  of  these  methods  both
n  young  people  and  adults  [14—17],  different  levels  of
ports  practice  [18,19]  and  pathologies  such  as  fatty  liver
20].

It  has  been  found  that  high-intensity  exercise  brings
bout  significantly  greater  improvements  in  VO2max  as
pposed  to  continuous  moderate-intensity  exercise  [21—23].

Evidence  also  exists  that  these  types  of  protocols  are

ffective  in  the  young  and  adolescent  population  in  order
o  improve  fitness  parameters  linked  to  health,  such  as
erobic  capacity  and  the  reduction  in  body  fat  percentage
18,19,24—26].
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Impact  of  a  HIIT  protocol  on  body  composition  and  VO2max  

However,  despite  the  huge  range  of  studies,  and  now  that
the  benefits  have  been  confirmed,  emphasis  has  recently
been  placed  on  the  need  to  scientifically  determine  the
intensity,  duration  and  rest  periods  both  of  the  sessions  as
well  as  the  overall  HIIT  programme  for  each  population  seg-
ment  [27].  This  study  was  conceived  with  this  aim  in  mind,
that  is,  to  verify  the  impact  of  HIIT  based  on  functional  exer-
cises  on  the  VO2max  and  body  fat  percentage  of  variables
in  the  context  of  PE  classes  in  an  adolescent  population.  In
this  way,  we  can  observe  the  potentialities  of  HIIT  within
an  educational  environment  in  order  to  assess  whether  it
could  become  a  good  strategy  for  countering  obesity  and
sedentary  lifestyles  in  the  adolescent  population.

2. Methods

2.1.  Participants

The  sample  was  comprised  of  twenty-six  secondary  school
students  of  both  sexes  (15  boys  and  13  girls)  aged  between
15  and  16  and  from  the  same  class,  in  the  Autonomous  region
of  Madrid.

They  were  divided  up  randomly  into  two  groups.  The
experimental  group  (EG,  n  =  13)  replaced  the  warm-ups
established  in  the  PE  curriculum  with  the  proposed  func-
tional  HIIT  training  sessions,  while  the  control  group  (CG,
n  =  13)  followed  the  warm-up  protocols  established  in  said
curriculum.  The  rest  of  each  day’s  PE  lesson  was  the  same
for  both  groups.  Participants  could  not  suffer  from  any
disease  or  impairment  preventing  them  from  carrying  out
high-intensity  physical  exercise  in  order  to  meet  the  criteria
for  inclusion  in  the  functional  HIIT  group.

With  respect  to  the  anthropometric  characteristics
before  the  intervention,  no  significant  differences  existed
between  the  groups  before  the  intervention,  although  in
the  CG,  average  height  and  body  weight  were  slightly  higher
(2.36%  and  2.71%  respectively).

The  school  gave  its  consent  to  carry  out  the  study,  as  did
the  parents  and  legal  guardians,  who  signed  an  informed
consent  document  relating  to  the  physical  education  ses-
sions,  which  explained  the  type  of  submaximal  effort  tests
that  the  students  would  be  doing.  Given  the  type  of  study
and  the  techniques  it  uses,  this  research  respected  all  of
the  ethical  procedures  for  data  collection  and  Organic  Law
15/1999  on  personal  data  protection  as  well  as  the  precepts
of  the  Declaration  of  Helsinki.

2.2.  Design

An  experimental  pretest—posttest  design  with  two  inter-
vention  groups  in  a  PE  class  was  used.  The  functional  HIIT
training  programme  and  standardised  PE  session  warm-ups
were  defined  as  an  independent  variable  for  the  EG  and
GC,  respectively.  As  a  dependent  variable,  and  in  order
to  determine  the  effects  of  both  training  sessions,  weight
and  body  composition  were  evaluated  using  the  bioelectric

impedance  analysis  (BMI  and  body  fat  percentage).  The
body  fat  mass  (FM)  was  calculated  from  the  body  fat
percentage  (FM  =  (%  of  body  fat  ×  weight)/100)  and  the  fat
free  mass  (FFM)  a  through  the  formula:  FFM  =  weight  −  FM.
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he  aerobic  capacity  was  evaluated  via  an  indirect  test,
he  20-m  cardiorespiratory  endurance  test.

.3.  Instruments

 Tanita  MC  980  MA  (Tanita  Corp,  Tokyo,  Japan),  with
our  electrodes  and  a ‘‘Holtex’’  tallimeter  (Tanita  Institute
ontract  Study,  2004)  [28]  was  used  to  evaluate  body  compo-
ition  VO2max  was  estimated  using  the  Course-Navette  test
29]. The  result  of  this  test  enables  us  to  validly  and  reliably
redict  VO2max  [30].

Participants  were  asked  not  to  make  any  changes  to  their
ating  or  physical  activity  habits  in  order  to  prevent  the
esults  from  being  conditioned  by  diet  or  exercise  external
o  the  intervention.  However,  these  possible  contaminating
ariables  were  controlled  before  and  after  the  intervention
ia  a  PAR-Q  questionnaire  [31]  on  physical  activity  habits
nd  a  record  of  weekly  eating  habits  (Software  Nutriber
.1.1),  with  no  significant  changes  detected  between  the
valuations.

.4.  Procedure

he  study  was  carried  out  over  9  weeks.  Week  1  was  given
ver  to  the  preliminary  preparation  of  the  GE  participants
initial  preparation  and  learning  the  different  exercises),
nd  both  groups  did  the  pretest.  The  posttest  was  carried
ut  in  week  9.  Over  the  7  weeks  of  training,  prior  to  the  main
art  of  the  PE  sessions,  which  was  similar  for  both  groups,
he  EG  did  14  functional  HIIT  training  sessions  (two  ses-
ions  per  week),  while  the  CG  did  the  14  ordinary  scheduled
arm-ups  (two  sessions  per  week).

The  EG  intervention  programme,  based  on  functional
IIT  training,  is  made  up  of  high-intensity  intermittent
fforts  based  on  the  Tabata  method  [32]. It  consists  of  a
-minute  workout  block  where  eight  20-second  intervals  of
aximal  effort  are  alternated  with  10-second  rest  periods.
he  proposed  exercises  are  based  on  functional  bodyweight
xercises,  that  is,  using  one’s  own  bodyweight,  and  involves
ultiple  articulations  and  muscle  groups.  Previously,  parti-

ipants  will  run  continuously  for  4  minutes  and  stretch  for
 minute.  The  organisation  and  order  of  the  proposed  exer-
ises  can  be  seen  in  Fig.  1.

The  structure  of  the  functional  HIIT  protocol  intervention
or  the  EG  was  set  out  in  the  following  way  (Table  1).

All  the  participants  were  asked  to  do  the  high-intensity
xercises  by  increasing  the  speed  of  the  movements  over  the
0  seconds  that  each  workout  interval  lasted.  The  intensity
as  controlled  using  heart  rate  monitors  and  a  subjective
erception  of  effort  (SPE)  scale  after  each  training  session.

 researcher  supervised  each  session  during  the  PE  classes
o  guarantee  that  the  workouts  were  homogenous  and  their
ntensity  was  controlled.

.5.  Statistical  analysis
he  data  was  reviewed,  its  normality  ensured  via  the
hapiro-Wilk  test,  and  homoscedasticity  checked  using  the
evene  test.  The  Greenhouse-Geisser  correction  was  used
hen  the  sphericity  assumption  was  violated  (P  <  0.05  for
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Figure  1  Organisation  of  HIIT  training  exercises  in  the  EG  (4-minute  Tabata  Block).

Table  1  Scheduling  and  workload  of  the  HIIT  method  for  the  EG.

‘‘Tabata’’  Blocks No.  of
Exercises

Total  HIIT  time,
minutes

Week  1 1  Tabata  Block 8  4
Weeks 2  and  3 1  Block  +  2  first  exercises  from  the  Block 10  5
Weeks 4  and  5 1  Block  +  4  first  exercises  from  the  Block  with  a  1-minute  rest  period 12  6
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Weeks 6  and  7 2  complete  Blocks  with  a  1-minute  rest  p

auchly’s  sphericity  test).  Changes  in  the  dependent  varia-
les  over  time  were  compared  between  the  groups  by  a
epeated  measures  ANOVA  (2  groups  ×  2  time  points:  pretest
nd  posttest).  A  post  hoc  t-test  with  Bonferroni  correction
o  determine  the  significant  differences  between  pairwise
omparisons  was  used.  Significance  was  set  at  P  <  0.05  and,
here  necessary,  Cohen’s  d  was  added  to  establish  effect

ize  measure,  where  the  values  0.2,  0.5  and  0.8  represent
mall,  medium  and  large  differences,  respectively  [33].

. Results

he  feeding  control  turned  out  to  be  effective.  There  were
o  changes  in  the  daily  consumption  of  total  calories  or
n  the  proportion  of  nutrients  (proteins,  lipids  or  carbohy-
rates)  (Table  2).

Table  3  shows  the  results  obtained  bearing  in  mind  the
ifferent  variables  measured  in  the  sample  of  subjects.

Weight  was  not  affected  by  the  HIIT  protocol,
(1.5—12.61)  =  0.27;  P  >  0.05,  n2

p =  0.02.  No  significant
hanges  at  the  end  of  the  7-week  experimental  phase  were
oticed  either  in  the  EG  (t  =  −1.87;  P  >  0.05)  or  in  the  CG
t  =  0.32;  P  >  0.05).

In  the  same  way,  BMI  was  not  affected  by  the  functional

IIT  protocol,  F(1.05—12.63)  =  0.36;  P  >  0.05;  n2

p =  0.03.  No
ignificant  changes  at  the  end  of  the  7-week  experimental
hase  were  observed  either  in  the  EG  (t  =  1.17;  P  > 0.05)  or
n  the  CG  (t  =  1.28;  P  >  0.05).

s
t
w

 between  the  two 16  8

However,  for  its  part,  body  fat  percentage  was  affected
y  the  functional  HIIT  protocol,  F(1.07—12.80)  =  7.35;

 <  0.05;  n2
p =  0.58.  With  regard  to  the  pairwise  comparisons

erived  from  the  Post  hoc  analysis,  in  the  EG  there  was  a
ignificant  reduction  in  body  fat  percentage  between  the
retest  and  the  posttest  (t  =  4.05;  d  =  1.59;  P  <  0.001).  How-
ver,  the  CG  did  not  show  significant  differences  in  relation
ith  this  variable  (t  =  −0.13;  P  > 0.05).

The  FM  was  affected  by  HIIT  protocol,
(1.04—12.53)  =  0.22,  P  <  0.05,  n2

p =  0.02.  The  pairwise
omparisons  derived  from  the  analysis  Post  hoc  show  a
ignificant  decrease  in  the  FM  between  the  pretest  and  the
osttest  in  the  EG  (t  =  3.75,  d  =  1.23,  P  <  0.001).  However,
here  were  no  significant  differences  of  this  variable  in  the
G  (t  =  −0.12,  P  >  0.05).

Also  the  FFM  was  affected  by  the  HIIT  protocol,
(1.15—13.84)  =  2.03,  P  <  0.05,  n2

p =  0.15.  In  the  pairwise
omparisons  derived  from  the  Post  hoc  analysis,  the  EG
hows  a  significant  increase  in  the  FFM  between  the  pretest
nd  the  posttest  (t  =  −4.15,  d  = 1.23,  P  <  0.001).  However,
he  CG  did  not  show  significant  differences  in  this  variable
t  =  0.33,  P  >  0.05).

And,  finally,  VO2max  was  also  affected  by  the  functional
IIT  protocol,  F(1.17—14.04)  =  3.39;  P  <  0.05;  n2

p =  0.32.  In
he  pairwise  comparisons  derived  from  the  post  hoc  analy-

is,  the  EG  shows  a  significant  increase  in  VO2max  between
he  pretest  and  the  posttest  (t  =  —5.11;  d  =  2.01;  P  <  0.001),
hich  also  occurs  in  the  CG  (t  =  −4.79;  d  =  1.87;  P  <  0.001).
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Table  2  Changes  in  diet  in  the  EG  and  the  CG  between  the  pretest  and  the  posttest  (average  ±  SD).

Variables  EG:  HIIT  (n  =  13)  CG:  traditional  warm-up  (n  =  13)

Pretest  Posttest  %  Change  Pretest  Posttest  %  Change

Kcal/day  2534.1  ±  427.5 2613.3  ±  558.2 3.13  2446.8  ±  667.7 2591.6  ±  472.4 5.92
Proteins/day  (%)  16  ±  4  16  ±  3  0  17  ±  2  16  ±  3  −1
Lipids/day (%)  40  ±  6  41  ±  7  1  39  ±  7  41  ±  6  2
Carbohydrates/day  (%)  44  ±  8  43  ±  6  −1  44  ±  9  43  ±  8  −1

EG: experimental group; CG: control group; SD: standard deviation.
* P < 0.05 vs Pretest.

Table  3  Changes  in  weight,  BMI,  body  fat,  Fat  Mass,  Fat-Free  Mass  and  VO2max  in  the  EG  and  the  CG  between  the  pretest  and
the posttest  (average  ±  SD).

Variables  EG:  HIIT  (n  =  13)  CG:  traditional  warm-up  (n  =  13)

Pretest  Posttest  %  Change  Pretest  Posttest  %  Change

Weight  58.02  ±  5.48  58.55  ±  5.38  0.91  59.65  ±  8.55  59.48  ±  7.67  −0.28
BMI 20.51  ±  2.27  20.33  ±  2.22  −0.88  19.99  ±  2.71  19.74  ±  2.34  −1.25
Body fat  22.02  ±  6.79  20.3  ±  6.55* −7.81  19.6  ±  6.33  19.66  ±  6.73  0.3
Fat Mass  12.76  ±  3.90  11.87  ±  3.79* −6.97  11.79  ±  4.63  11.83  ±  4.81  0.34
Fat-Free Mass  36.00  ±  8.95  38.25  ±  8.59* 6.25  40.05  ±  9.58  39.81  ±  8.68  −0.59
VO2max  (ml/kg/min)  42.91  ±  6.91  47.29  ±  7.72* 10.21  40.68  ±  8.44  43.54  ±  9.61* 7.03
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BMI: body mass index; VO2max: maximum oxygen uptake; EG: exp
* P < 0.001vs Pretest.

4. Discussion

The  purpose  of  this  research  was  to  evaluate  the  effects  of  a
functional  HIIT  training  programme  on  aerobic  capacity  and
body  composition  in  a  group  of  adolescents.  After  applying
the  14-session  programme  to  a  group  of  schoolchildren,  dur-
ing  the  warm-ups  in  PE  classes,  the  most  important  results
point  to  reductions  in  body  fat  percentage  values,  fat  mass
and  increases  in  participants’  fat  free  mass  and  VO2max.

Along  this  line  of  results,  Heydari,  et  al.  [24]  obtained
significant  reductions  in  body  fat  percentage  in  adolescents
with  a  12-week  HIIT  protocol,  somewhat  similar  to  what
Balbasi,  Shabani  and  Nazari  obtained  [34]  with  a  3-week  pro-
tocol  in  the  same  population  type.  The  review  by  Costigan
et  al.  [25]  on  HIIT  and  adolescents  underlines  this  train-
ing  method’s  capacity  to  obtain  significant  results  insofar
as  body  fat  percentage  reduction  is  concerned.  However,
other  studies  have  not  obtained  this  type  of  result:  Camacho
Cardenosa  et  al.  [26],  after  subjecting  a  group  of  adoles-
cents  who  were  good  at  sports  to  an  8-week  HIIT  protocol,
obtained  results  showing  that  their  body  fat  percentage
stayed  at  the  same  level  and  was  not  reduced.  It  would
appear  that  the  findings  of  scientific  literature  in  recent
years  corroborates  the  trend  that  this  variable  is  sensitive  to
the  use  of  the  HIIT  method  in  the  adolescent  population  but,
according  to  our  criteria,  it  is  highly  influenced  by  the  level
of  intensity  developed  by  the  subjects  during  the  training
protocol.  Being  an  ‘‘intensive’’  method,  it  is  necessary  to

control  this  intensity,  in  order  to  ensure  that  subjects  reach
a  high  enough  threshold  in  their  workouts  as,  if  the  intensity
is  too  low,  the  expected  benefits  will  not  be  obtained.

fi
c
t

ental group; CG: control group; SD: standard deviation.

In  the  same  way,  Amaro  et  al.  (2018)[35]  establish  other
actors  that  influence  fat  tissue,  such  as  the  type  of  fat,  and
oted  that  the  concentration  of  irisin  myokine  is  benefited
y  the  HIIT  exercise  protocols,  favoring  a more  vascularized
nd  active  adipose  tissue.

This  incidence  on  the  body  composition  derived  from  the
IIT  training  is  also  supported  by  observing  the  significant
eductions  in  fat  mass  and  the  significant  increase  in  the  fat
ree  mass  of  the  individuals  belonging  to  the  control  group.
hese  results  follow  a similar  trend  provided  by  the  results
f  previous  studies  in  similar  populations  [36]. The  signifi-
ant  increase  in  FFM  may  also  reflect  important  metabolic
daptations  resulting  in  enhanced  insulin  sensitivity  [37].

Secondly,  in  this  study  the  functional  HIIT  method  is
lso  shown  to  be  the  workout  that  improves  participants’
ardiorespiratory  capacity.  This  circumstance  had  been
bserved  in  previous  studies  [18,19,22,38].  Corte  de  Araujo
t  al.  [39]  studied  improvements  in  this  variable  by  com-
aring  HIIT  training  to  a  traditional  endurance  method,
btaining  improvements  in  VO2max  in  both  in  a  population
f  young  obese  people,  but  with  a substantially  lower  ses-
ion  duration  time:  the  HIIT  session  lasts  70%  less  than  an
ndurance  training  session.

In  this  way,  the  HIIT  method,  with  a  more  condensed
orkout  volume,  obtains  health  benefits  for  schoolchildren,
s  Camacho-Cardenosa  et  al.  point  out  [26].  This  could  help
emedy  a  current  problem:  actual  PE  class  time  remains  lim-
ted  (2  50-minute  sessions  per  week),  making  it  difficult  to

nd  content  that  can  positively  influence  a  healthy  physi-
al  condition  in  students  due  simply  to  an  objective  lack  of
ime.
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The  results  obtained  enable  us  to  be  optimistic  with
egard  to  how  HIIT  can  help  us  modify  students’  physical
ondition  just  by  replacing  the  traditional  warm-up  with
ne  based  on  our  protocol  with  functional  bodyweight  exer-
ises,  without  influencing  the  rest  of  the  content  it  is  also
ecessary  to  cover  in  PE  classes  throughout  the  year.  Given
hat  the  workouts  are  short,  they  can  be  introduced  into  PE
lasses  regularly  without  interfering  with  other  curricular
ontent  provided  in  this  subject,  as  they  only  take  up  the
ime  given  over  to  the  warm-up.

Recent  studies  in  professional  athletes  detected  that  this
ype  of  training  increases  levels  of  anxiety  and  fatigue  [40],
or  that  reason  in  future  research  it  would  be  important  to
nalyze  the  psychological  factors  such  as  mood,  and  the  pos-
ible  effect  of  the  HIIT  program  on  them.  On  the  other  hand,
t  would  be  interesting  to  study  if  a  single  session  of  HIIT
eekly  during  the  rest  of  the  course  could  consolidate  a
aintenance  of  the  impacts  obtained  in  body  composition

nd  VO2max  of  adolescents.

. Conclusions

his  study  has  observed  how  two  groups  of  adolescents  who
ormed  a  part  of  the  same  PE  class,  in  which  only  the  warm-
p  phase  (standardised  or  functional  HIIT)  differed,  obtained

 significant  difference  in  the  reduction  of  body  fat  percent-
ge,  which  could  make  it  a  promising  strategy  for  combating
besity  and  sedentary  lifestyles  in  children  and  adolescents
rom  within  the  education  system  itself.
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