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Abstract

The aim of this study was to analyse the effect of
high-intensity interval training (HIIT) and compare it with
the effect of extensive continuous training (continuous
running) on the variables of body weight, % fat and VO,max.
32 participants with no previous experience (mean + SD:
22.37 +1.8 years of age, 65.52 +11.98 kg in weight,
170.66 +9.95 cm in height) were randomly assigned to a
HIIT group or continuous running training group with three
weekly sessions for 10 weeks. The HIIT sessions lasted
20-25 minutes using functional bodyweight exercises with
a work/rest ratio of 20/10 seconds. The continuous running
sessions lasted 60 minutes without exceeding 70% of per-
sonal VO,max. Both groups obtained significant improve-
ments (p < .05) in the study variables: body weight, %
fat and VO,max. However, the improvement in the HIIT
group was higher in the three variables which suggests it
is a more efficient and effective form of training in terms
of total weekly volume/time than the extensive continuous
method based on continuous running.

Keywords: high-intensity interval training, HIIT, body
composition, VO,max, fitness

Resum

L’objectiu del present estudi va ser analitzar 1’efecte d’un
entrenament intervalic intensiu (HIIT) i comparar-lo amb I’efec-
te d’un entrenament continu extensiu (cursa continua) en les va-
riables de pes corporal, % de greix corporal i VO,max. 32 par-
ticipants sense experiéncia previa (mitjana + DE: 22.37 + 1.8
anys d’edat; 65.52 + 11.98 kg de pes; 170.66 +9.95 cm d’al-
tura) van ser assignats de forma aleatoria a un grup d’entrena-
ment HIIT o de cursa continua de tres sessions setmanals durant
10 setmanes. Les sessions d’HIIT van tenir una durada de 20-
25 min, basant-se en exercicis funcionals d’autocarrega amb
una relacid treball/descans de 20/10 s. Les sessions de cursa
continua van tenir una durada de 60 min sense sobrepassar el
70% del VO,max personal. Tots dos grups van obtenir millores
significatives (p < .05) en les variables d’estudi: pes corporal,
% de greix corporal i VO,max. No obstant aix0, les millores en
el grup HIIT van ser superiors en les tres variables, per la qual
cosa es mostra com un entrenament més eficag i eficient, en
termes de volum/temps total de practica setmanal, que el metode
continu extensiu basat en la cursa continua.

Paraules clau: entrenament intervalic intensiu, HIIT, com-
posici6 corporal, VO,max, fitnes

Introduction

Although originally created to optimise athletic
performance (Bar-Or, Dotan & Inbar, 1977, Tabata
et al., 1996), high-intensity interval training (HIIT)
methods are currently spreading among practition-
ers of recreational physical-sports activities due to
the limited volume of activity and time they take and

Introduccio

Encara que en la seva génesi van ser creats per op-
timitzar el rendiment esportiu (Bar-Or, Doten & Inbar,
1977; Tabata et al., 1996), els metodes intervalic inten-
sius (HIIT) estan proliferant actualment en la poblacid
de practicants d’activitats fisicoesportives recreatives
pel seu volum contingut i els seus potencials beneficis
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the potential benefits for the variables that make up
healthy physical condition. There are several stud-
ies that point out the beneficial effects of this type of
training in both young people and adults (Emberts,
Porcari, Doberstein, Steffen & Foster, 2013, Gibala
& McGee, 2008, Olson, 2013, Perry, Heigenhauser,
Bonen, & Spriet, 2008; Sanchez & Carranque, 2015).
This type of training consists of brief intervals of
exercise at high intensity interspersed by short rest
periods or low intensity exercises (Guillen, 2012;
Laursen & Jenkins, 2002). The physiological and bio-
chemical adaptations take place in relation to the in-
tensity, duration and recovery period due to the fact
that the various metabolic pathways will be impacted
to a greater or lesser extent depending on these pa-
rameters (Lopez and Fernidndez, 2006).

The current expansion of this method can be clearly
seen in the widespread use of multiple apps for mobile
devices which are marketed on the main platforms
(Apple Store and Play Store) and top the table for
number of downloads by users: “7 min workout”,
“8fit”, “Seven”, “Tabata+”, “Virtual Training
bodyweight”, “HIIT and Tabata Interval Timer”, etc.

Recent studies indicate that HIIT significantly re-
duces subcutaneous and intramuscular fat, especially
abdominal fat, thanks to hormonal segregation: cat-
echolamine, cortisol, norepinephrine and epineph-
rine (Boutcher, 2011; Heydari, Freund, & Boutcher,
2012; Siegler, Gaskill, & Ruby, 2003; Shiraev &
Barclay, 2012), as well as total body mass (Perry et
al., 2008; Siegler et al., 2003; Tjonna et al., 2008).
In a similar vein King, Broeder, Browder and Panton,
(2002) and Camps (2011) find a greater increase in
caloric consumption, lipid oxidation and post-exercise
energy expenditure than in continuous type exercises.
Added to this are positive effects on insulin sensitivity
and increased lipolysis (Gibala, Little, MacDonald,
& Hawley, 2012; O’Donovan, et al. 2005; Trapp,
Chisholm, Freund, & Boutcher, 2008).

Likewise, and despite being anaerobic, HIIT also
brings positive effects in the improvement of V,max
(Helgerud et al. 2007; King et al., 2002), produc-
ing muscular improvements that increase the size
and number of mitochondria, an effect previously
reserved exclusively for aerobic endurance train-
ing with continuous methods (Daussin, et al., 2008;
Gibala, 2009).

Its status as an “intensive” method has led to doubts
about its use in individuals with little experience and

en les variables que conformen la condici6 fisica saluda-
ble. S6n diversos els estudis que assenyalen els efectes
beneficiosos d’aquest tipus d’entrenament tant en joves
com en adults (Emberts, Porcari, Dober-stein, Steffen
& Foster, 2013; Gibala & McGee, 2008; Olson, 2013;
Perry, Heigenhauser, Bonen, & Spriet, 2008; Sanchez
& Carranque, 2015). Aquest tipus d’entrenament con-
sisteix en breus intervals d’exercici a maxima intensitat
intercalats per curts periodes de descans o d’exercicis
de baixa intensitat (Guillin, 2012; Laursen & Jenkins,
2002). Les adaptacions fisiologiques i bioquimiques es
produiran en relacié a la intensitat, la durada i al pe-
riode de recuperacid, ja que segons aquests parametres
s’incidira en major o menor mesura en les diferents vies
metaboliques (Lopez & Fernandez, 2006).

L’expansi6 actual d’aquest metode pot observar-se
clarament en la proliferacié de multiples aplicacions per
a dispositius mobils (Apps) que es comercialitzen en les
principals plataformes (Applestore i Playstore) i que
es mantenen en els primers llocs de nombre de descar-
regues per part dels usuaris: “7 minworkout”, “8fit”,
“Seven”, “Tabata+”, “Virtual Training bodyweight”,
“HIIT & Tabata IntervalTimer”, etc.

Estudis recents assenyalen que I’HIIT redueix signi-
ficativament el greix subcutani i intramuscular, especial-
ment el greix abdominal, gracies a la segregacié hormo-
nal: catecolamines, cortisol, norepinefrina i epinefrina
(Boutcher, 2011; Heydari, Freund, & Boutcher, 2012;
Siegler, Gaskill, & Ruby, 2003; Shiraev & Barclay,
2012), aixi com la massa corporal total (Perry et al.,
2008; Siegler et al., 2003; Tjonna et al., 2008). En una
linia similar, King, Broeder, Browder i Panton, (2002)
i Camps (2011) obtenen un augment del consum calo-
ric, de 1’oxidaci6 lipidica i de la despesa d’energia pos-
texercici major que en exercicis de tipus continu. A aixo
se sumen efectes positius en la sensibilitat a la insuli-
na i ’increment de la lipolisi (Gibala, Little, MacDo-
nald, & Hawley, 2012; O’Donovan, et al., 2005; Trapp,
Chisholm, Freund, & Boutcher, 2008).

Aixi mateix i malgrat la seva condici6 anaerobi-
ca, el HIIT també ofereix efectes positius en la mi-
llora del VO,max. (Helgerud et al. 2007; King et al.,
2002), produint millores musculars que augmenten la
mida i nombre dels mitocondris, efecte abans reservat
exclusivament a ’entrenament de resisténcia aerobica
amb metodes continus (Daussin, et al., 2008; Gibala,
2009).

La seva condici6 de metode “intensiu” ha generat
dubtes quant a la seva aplicaci6 en individus amb poca

PREPARACIO FiSICA | PHYSICAL PREPARATION I

Apunts. Educaci6 Fisica i Esports. 2017, nim. 130. 4t trimestre (octubre-desembre), pag. 84-94. ISSN-0214-8757

85



PREPARACIO FiSICA | PHYSICAL PREPARATION I

Alonso-Fernandez, D., Fernandez-Rodriguez, R., Gutiérrez-Sanchez, A.

poor physical condition. However, in recent years its
application has been extended to various population
segments such as the elderly and young people and
teenagers (Sanchez et al., 2016, Thackray, Barrett, &
Tolfrey, 2013). According to Hugget (2013), the key
to its safe use is proper modification and control of the
intensity by adapting it to the different user popula-
tions.

Several studies point to “lack of time” as the main
reason given by people for giving up or not under-
taking physical exercise and sport (Boiche & Sarra-
zin, 2009, De Hoyo & Safiudo, 2007, Martinez, et
al., 2012). Therefore a training method such as HIIT,
which significantly reduces weekly practice time yet
provides benefits in the individual’s healthy physical
condition variables, can be a great ally in persuading
otherwise reluctant people to take up and keep doing
physical exercise and sport.

The study of its effects on inexperienced subjects
compared to the effects of one of the training systems
most widely used nowadays, continuous running,
may provide information on the advisability of using
intensive methods as an effective alternative for the
segment of practitioners that seek to improve their
healthy physical condition with a reduced volume of
weekly exercise.

Thus this study seeks to verify the effect of a
10-week HIIT programme on VO,max values and
% fat and compare it with an extensive continuous
aerobic training programme based on continuous
running.

Materials and methods
Participants

The sample was made up of 32 people of both
sexes (16 women and 16 men) who were regular
practitioners of recreational physical-sports activity.
They were divided into two random groups but with a
similar proportion of individuals of both sexes (eight
women and eight men per group). The experimental
group (EG) would do a HIIT training programme and
the control group (CG) a training programme based
on continuous running. The inclusion criterion was
not having previous experience in this type of HIIT.
Table 1 shows the characteristics of the participants.

A prior briefing meeting was held with all the
participants to explain the study’s features and aims.

experiéncia i nivell de condici6 fisica. No obstant aix0, en
els dltims anys la seva implantaci6 s’ha estes a segments
poblacionals diversos com a gent gran i individus joves o
adolescents (Sanchez et al., 2016; Thackray, Barrett &
Tolfrey, 2013). La clau per a la seva utilitzaci6 segura,
segons Hugget (2013), és la correcta modificaci6 i con-
trol de la intensitat adaptant-la a les diverses poblacions.

Diversos estudis assenyalen la “falta de temps” com
el motiu prinicipal emprat pels individus per abandonar
o no realitzar practica fisicoesportiva (Boiche & Sarra-
zin, 2009; D’Hoyo & Saiiudo, 2007; Martinez, et al.,
2012). Per tant, un metode d’entrenament com 1’HIIT,
que redueixi significativament el temps de practica set-
manal perd amb queé s’obté beneficis en les variables
de condicid fisica saludable de I’individu, pot conver-
tir-se en un gran aliat per captar i mantenir la practica
fisicoesportiva de la poblaci6 més reticent.

L’estudi dels seus efectes en subjectes no experts com-
parat amb els efectes d’un dels entrenaments més utilitzats
en I’actualitat, la cursa continua, podra oferir informacié
sobre la conveniéncia d’utilitzar els metodes intensius
com una alternativa efica¢ per al segment de poblacid
practicant que busca millorar la seva condici6 fisica salu-
dable amb un volum de practica setmanal contingut.

D’aquesta manera, el present estudi persegueix els
objectius de comprovar I’efecte d’un programa d’entre-
nament intervalic d’alta intensitat (HIIT) de 10 setmanes,
en els seus valors de VO,max i % de greix corporal, aixi
com comparar-los amb un programa d’entrenament aero-
bic continu extensiu basat en la cursa continua.

Material i metode
Participants

La mostra va estar constituida per 32 persones de
tots dos sexes (16 dones i 16 homes), sent practicants
regulars d’activitat fisicoesportiva de tipus recreatiu.
Van ser dividits en dos grups aleatoris perd conser-
vant una proporcié similar d’individus de tots dos se-
xes (vuit dones i vuit homes per grup). El grup experi-
mental (GE) se sotmetria a un programa d’entrenament
HIIT i el grup control (GC) a un programa d’entrena-
ment basat en la cursa continua. El criteri d’inclusio
era no tenir experiéncia previa en el tipus d’entrena-
ment HIIT. La faula 1 mostra les caracteristiques de
les persones participants.

Es va mantenir una reuni6é informativa prévia amb
tots els participants per explicar-los les caracteristiques i
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> 4
Table 1. Taula 1.
Characteristics Caracteristiques
of the EG | GE 16 22.62 1.86 65.82 kg 13.63 170.44 cm 10.61 de les persones
. CG | GC 16 22.13 1.75 65.22 kg 10.34 170.88 cm 9.30 ] .p
participants participants

They all took part voluntarily, signing an informed
consent form required to take measurements and do
the training programmes. Likewise, to ensure the suit-
ability and safety of their participation each participant
had to complete a “Physical Activity Readiness Ques-
tionnaire” (Spanish version by Rodriguez, 1996, of
the recognised PAR-Q by Chislom et al., 1978, using
the model devised by Thomas, Reading and Shephard,
1992). Given the type of study and the techniques
used in it, this research respected all the ethical pro-
cedures for data collection and Spain’s Data Protec-
tion Act 15/1999. The research also complied with the
provisions of the Declaration of Helsinki.

Design and variables

This is a pre-test/post-test experimental study with
two intervention groups.

The HIIT programme and the extensive uni-
form continuous aerobic training programme were
defined as independent variables. The depend-
ent variables were the fat percentage, weight and
VO, max.

Instruments

The data collection in the experimental phase of
the study (pre-test and post-test) was carried out and
supervised by two Physical Exercise and Sports Sci-
ences graduates with the aim of maintaining stable
conditions and thus ensuring the accuracy of the
data obtained. The anthropometric measurements
(size, weight and % fat) were taken individually in
a room prepared for this purpose using a Tanita BC-
601 bioelectrical impedance scale consisting of 4
electrodes and a Holtex height rod (Tanita Institute
Contract Study, 2004, Wang et al., 2004). This is
an effective means of taking measurement readings
of individual body composition in young individuals
(Ripka, Rotta, Ulbricht, & Neves, 2014).

VO,max was measured using an indirect test, the 20
metre shuttle run test for aerobic fitness (Léger, Mer-
cier, Gadoury, & Lambert, 1988, Léger and Gadoury,

objectius de ’estudi. Totes hi van participar de manera
voluntaria, signant un consentiment informat necessari
per efectuar els mesuraments i els programes d’entrena-
ment. Aixi mateix, i per garantir la idoneitat i seguretat
de la seva participacid, cada participant va haver d’em-
plenar un “Qiestionari d’aptitud per a 1’activitat fisica”
(versi6 espanyola de Rodriguez, 1996, del reconegut
PAR-Q de Chislom et al., 1978, en versié de Thomas,
Reading i Shepard, 1992). Donat el tipus d’estudi i les
tecniques utilitzades en el mateix, aquesta recerca va
respectar tots els procediments etics per a la recollida
de dades i la Llei organica 15/1999, sobre proteccié de
dades de caracter personal. La recerca va complir els
preceptes de la Declaracié d’Helsinki.

Disseny i variables

Es tracta d’un estudi experimental pretest-postest
amb dos grups d’intervencio.

Es van definir com a variable independent el pro-
grama d’entrenament HIIT i el programa d’entrenament
aerobic continu uniforme extensiu. Les variables de-
pendents van ser el percentatge de greix corporal, pes i
VO,max.

Instruments

La presa de dades de la fase experimental de 1’estu-
di (pretest i postest) va ser realitzada i supervisada per
dues persones llicenciades en Ciéncies de 1’activitat fi-
sica i de I’esport, CAFE, amb 1’objectiu de mantenir
estables les condicions i assegurar aixi la precisio de
les dades obtingudes. Les mesures antropometriques
(talla, pes i % greix) es van realitzar de forma indi-
vidual en una sala preparada a aquest efecte i fent s
d’una bascula de bioimpedancia electrica Tanita BC-
601 composta per 4 electrodes i un tallimetre marca
Holtex (Tanita Institute Contract Study, 2004; Wang
et al., 2004). Aquest és un mitja efectiu per realitzar
mesures de la composicié individual en individus joves
(Ripka, Rotta, Ulbricht, & Neves, 2014).

La mesura del VO,max es va realitzar mitjancant una
prova indirecta, el test de resistencia cardiorespiratori de
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1989, Mombiedro et al., 1992). This test is suitable for
young subjects with a medium level of training (Pernia,
Corral & del Castillo, 2010).

Procedure

The total duration of the study was 12 weeks. The
first week was used for the prior training of the par-
ticipants in their respective training protocols (two
initial training sessions in the various exercises and
their performance) and doing the pre-test, while the
last week was used for carrying out the post-test.

Data concerning age, gender and height were
taken into account when using the bioelectrical im-
pedance scale and measurements were taken under
optimal conditions for precise data collection: same
time of the day in pre-test and post-test, no food
for at least 3 hours, not doing any physical activ-
ity in the previous 12 hours, not drinking stimulants
such as coffee or tea in the previous 12 hours and
emptying the bladder at least 30 minutes before the
measurements were taken (Lopez, Borrego, & Diaz,
2013).

After the anthropometric measurements, VO,max
was measured using the 20 metre shuttle run test
which consists of a maximum and progressive test
which measures maximal aerobic power (MAP) and,
indirectly, maximal oxygen consumption (VO,max).
The test was carried out on an athletic track straight
where two lines separated by 20 metres were marked
out. The participants ran between the lines following
beep signals that forced them to start at a rate of 8
kph which progressively increased by 0.5 kph every
30 seconds. The test is completed when the individual
cannot keep up with the rhythm set (reaching the line
late twice in a row). The maximum speed at which
they managed to move is recorded based on how far
they get in the test, and this figure is then used to in-
directly calculate their VO,max.

Training protocol

Table 2 shows the HIIT programme followed by
the EG based on the combination of two protocols:

e The “Tabata” protocol (Tabata et al., 1996)
which was used to delimit the periods of work/
rest in a 2-to-1 ratio: 20 seconds of work and 10
seconds of rest grouped in sets of four minutes
with one minute of rest between sets.

20 m (Léger, Mercier, Gadoury, & Lambert, 1988; Léger
& Gadoury, 1989; Mombiedro et al., 1992). Aquesta pro-
va és adequada per a subjectes joves amb un nivell d’en-
trenament mitja (Pernia, Corral & del Castillo, 2010).

Procediment

La durada total de I’estudi va ser de 12 setmanes. La
primera es va dedicar a la formacid previa dels participants
en els seus respectius protocols d’entrenament (dues ses-
sions de formacid inicial en els diferents exercicis i el seu
desenvolupament) i en la realitzaci6 del pretest, mentre que
I’Gltima setmana es va dedicar a la realitzacié del postest.

Les dades d’edat, sexe i altura es van tenir en comp-
te en utilitzar la bioimpedancia electrica, aixi com la
realitzaci6 del mesurament en les condicions Optimes
per precisar la presa de dades: mateixa hora del dia en
pretest i postest, en deji minim de 3 hores, no realitzar
cap activitat fisica en les 12 hores previes, no prendre
begudes excitants com café o te en les 12 hores prévies i
evacuar la bufeta, almenys, 30 minuts abans del mesura-
ment (Lopez, Borrego, & Diaz, 2013).

Després de les mesures antropometriques, es va
realitzar la mesura del VO, max mitjancant el test de re-
sisténcia cardiorespiratoria de 20 m que consisteix en
un test maxim i progressiu, a través del com es mesura
la poteéncia aerobica maxima (PAM) i indirectament el
consum maxim d’oxigen (VO,max). La prova es va rea-
litzar en una recta d’atletisme on es van delimitar dues
linies separades per 20 m. Els participants es desplacen
entre ambdues linies seguint senyals actstics que obli-
guen a comencar a un ritme de vuit km/h que augmenta
progressivament 0.5 km/h cada 30 s. La prova finalitza
quan I’individu no pot seguir el ritme marcat (arribant
tard dues vegades consecutives a la linia). Segons el pe-
riode aconseguit es registra la velocitat maxima a la qual
ha aconseguit desplacar-se, dada que servira per calcular
de forma indirecta el seu VO,max.

Protocol d’entrenament

En la taula 2 s’observa el programa d’entrenament HIIT
seguit pel GE basat en la combinaci6 de dos protocols:

e E] protocol Tabata (Tabata et al., 1996): que va
servir per delimitar els periodes de treball/des-
cans amb una relaci6 2-1: 20 s de treball i 10 s de
descans agrupats en series de quatre minuts de du-
rada, establint-se un minut de descans entre series.
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Duration 10 weeks Durada 10 setmanes
Sessions/week 3 (48/72 recovery hours between Sessions/setmana 3 (48/72 hores de recuperacio en-
sessions) tre sessio)

Session length 20 - 25 min (excluding the warm- Durada sessi6 20 — 25 min (excloent la volta a la
down) calma)

Tuesday/Thursday/Saturday Dies sessions Dimarts/Dijous/Dissabte

10 + 2 (Pre-test and post-test) Setmanes de treball 10 + 2 (Pretest i postest)

30 + 4 (Training, Pre-test and post- Total sessions 30 + 4 (Formacio, pretest i pos-

test) test)

Session days held
Working weeks
Total sessions

- F'S

Table 2. Training programme HIIT Experimental Group Taula 2. Programa d’entrenament HIIT; grup experimental

e The “7 min Workout” protocol (Klika and Jor- ¢ El protocol “7 min Workout” (Klika & Jordan,

PREPARACIO FiSICA | PHYSICAL PREPARATION

dan, 2013) which was used to choose the type

of exercises (a total of eight) that would be used

in the training, all of them based on using the

person’s own bodyweight. The exercises had

to be performed at maximum intensity which

translates into maximum speed of performance

while preserving correct technique. The exer-

cises used and their order was as follows:

Ist. Push-ups

2nd. High skipping raising the knees to the
horizontal

3rd. Crunch cores

4th. Dips using a bench or chair (with feet
resting on the floor)

5th. Jumping jacks

6th. Balancing test (isometric abdominal wall
contraction)

7th. Bench step-ups (40 cm women and 50 cm
men)

8th. Half squat (90° knee flexion)

2013) va ser 1'emprat per escollir el tipus d’exer-

cicis (un total de vuit) que s’utilitzarien en 1’entre-

nament, tots ells basats en la mobilitzacid del propi

pes corporal: autocarregues. Els exercicis s’han de

realitzar a la maxima intensitat que es tradueix en

la maxima velocitat d’execuci6 conservant una tec-

nica correcta. Els exercicis utilitzats i el seu ordre

va ser el segiient:

1r. Fons de bragos al terra.

2n. Skipping alt elevant els genolls fins a 1’horit-
zontal.

3r. Encongiments abdominals o “crunch-core”.

4t. Fons triceps en banc o cadira (amb peus recol-
zats al terra).

5¢. Salts amb obertura de bragos i cames (Jum-
ping Jacks).

6¢. Planxa facial (contracci6 isometrica de paret
abdominal).

7¢. Pujada i baixada a un banc (40 cm dones i
50 cm homes).

8¢. Mig esquat (90° flexi6 de genoll).

The structure of the sessions was always similar
using the same work density and exercises and always
supervised by a Physical Exercise and Sports Science
graduate:

L’estructura de les sessions va ser sempre simi-
lar utilitzant la mateixa densitat de treball i els matei-
X0s exercicis, sempre supervisades per un graduat en
CAFE:

e Warm-up: eight minutes of aerobic exercise

(running) and joint mobility exercises.

e Main part: four-minute sets composed of
eight exercises performed for 20 seconds at

e Escalfament: vuit minuts d’exercici aerobic (cursa)
i exercicis de mobilitat articular.
e Part principal: series de quatre minuts compostes

the highest intensity/speed and with 10 sec-
onds for recovery between them. Over the
course of the programme the total number of
sets per session rose from two to four while
always taking a minute’s rest between them
(Table 3).

per vuit exercicis executats durant 20 s a la maxi-
ma intensitat/velocitat i amb una recuperacié entre
ells de 10 s. Durant el programa, el nombre total
de series per sessi0 va progressar de dues a quatre,
sempre realitzant un minut de descans entre elles
(taula 3).
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First 2 60
Second 2 60
Third 3 60
Fourth 8 60
Fifth 8 60
Sixth 4 60
Seventh 4 60
Eighth 4 60
Ninth 4 45
Tenth 4 45

Primera 2 60
Segona 2 60
Tercera 3 60
Quarta 3 60
Cinguena 3 60
Sisena 4 60
Setena 4 60
Vuitena 4 60
Novena 4 45
Desena 4 45

PN

Table 3. Evolution of the work set during the HIIT programme

e Warm-down: eight minutes of aerobic exercise
(exercise bike) and passive and active static
stretching of the main muscle groups exercised.

In lockstep, the CG carried out a running-based
programme using an extensive uniform continuous
method. The sessions were directed by a Physical
Exercise and Sports Science graduate who controlled
the intensity of the individuals’ effort through indi-
vidual heart rate monitors (Polar FT4 model). The
duration of the programme was similar to the one
for the E.G. and never exceeded 70% of personal
VO,max (Table 4).

Statistical analysis

The data was analysed using the IBM SPSS Statis-
tics 22.0 for Mac statistical package. The data were
subjected to the Shapiro-Wilk test to check normali-
ty. Descriptive statistics were used by means (¥) and
standard deviations (SX).

The t-Student test for related samples was used for
the intra-group comparison analysis of the data ob-
tained in the pre-test and the post-test while the t-Stu-
dent test for independent samples was used for the in-
tergroup analysis. 95% was assumed as a confidence
interval for the interpretation of the analysis.

-~

Taula 3. Evolucio de les séries de treball durant el programa HIIT

e Tornada a la calma: vuit min d’exercici aerobic
(bicicleta estatica). I estiraments estatics passius i
actius dels principals grups musculars exercitats.

Paral-lelament, el GC va realitzar un programa ba-
sat en la carrera seguint un metode continu uniforme
extensiu. Les sessions han estat dirigides per un graduat
en CAFE, controlant la intensitat de 1’esfor¢ dels indi-
vidus mitjancant 1’ds de pulsometres individuals (model
Polar FT4). La durada del programa va ser similar al
del GE, mai sobrepassant el 70% del VO,max personal
(taula 4).

Analisi estadistica

L’analisi de les dades es va realitzar mitjancant el pa-
quet estadistic IBM SPSS Statistics 22.0 per Mac. Les
dades han estat sotmeses a la prova Shapiro-Wilk per
comprovar-ne la normalitat. Es van emprar estadistics des-
criptius mitjangant mitjanes (X) i desviacions tipiques (SX).

Per a I’analisi intragrup de comparacié de les da-
des obtingudes en el pretest i el postest es va utilitzar
la prova t-Student per a mostres relacionades i per a
I’analisi intergrup es va utilitzar la prova t-Student
per a mostres independents. Es va assumir el 95%
com a interval de confianca per a la interpretaci6 de
I’analisi.

Duration 10 weeks

Sessions/week 3 (48/72 recovery hours between
sessions)

Session length 60 min (excluding the warm-
down)

Session days held
Working weeks
Total sessions

Tuesday/Thursday/Saturday

10 + 2 (Pre-test and post-test)
30 + 4 (Training, Pre-test and post-
test)

Durada 10 setmanes

Sessions/setmana 3 (48/72 hores de recuperacio en-
tre sessio)

Durada sessions 60 min (excloent la volta a la cal-
ma)

Dies sessions Dimarts/Dijous/Dissabte

Setmanes de treball
Total sessions

10 + 2 (Pretest i postest)
30 + 4 (Formacio, pretest i pos-
test)

PN

Table 4. Continuous training programme (running) Control Group

PN

Taula 4. P rograma d’entrenament continu (cursa); grup control

920
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Results

The results in Table 5 show that both the EG
and the CG achieved a significant reduction in the
“weight” variable after the 10 weeks of training.
Subjects in the EG exposed to the HIIT protocol sig-
nificantly reduced their bodyweight by an average of
1.94 kg, while average weight reduction in the CG
using training based on continuous running came to
0.56 kg.

With respect to the % of estimated body fat, a
highly significant reduction in post-test measure-
ments was found in the individuals in both groups
(Table 6). An EG reduction of 2.07% was observed
compared to 1.43% for the CG, which indicates that
the weight reduction has not been at the expense of
lean mass.

Estimated VO,max measurements also showed
highly significant increases in the EG and the CG af-
ter the training period (Table 7), with the mean in-
crease standing at 3.68 ml/kg/min in the subjects in
the EG and 2.59 ml/kg/min in the CG.

EG  Weight (kg) 65.82+13,63 63.88+12.70 0.010*
CG  Weight (kg) 65.22+10,34 64.66+10.52 0.019*

-

Table 5. Descriptive statistics and comparison of means for
“weight” values in the EG and the CG in pre- and post-test scenarios

18.14 +4.66 16.07+4.56 0.001**

18.96 +4.73 17.53+4.53 0.009**

PN

Table 6. Descriptive statistics and comparison of means for the "%
fat” values in the EG and the CG in pre-test and post-test

VOmax 46124389 49.80+3.39 0.003+*

(ml/kg/min)

VO, max »
(mi/kg/min) 48.35+4.47 50.94+4.00 0.005
-

Table 7. Descriptive statistics and comparison of means for the
values “VO,max” in the EG and the CG in pre-test and post-test

Resultats

Els resultats de la faula 5 mostren que tant el GE
com el GC aconsegueixen una reducci6 significativa de
la variable “pes” després de les 10 setmanes d’entrena-
ment. Els subjectes del GE exposats al protocol d’en-
trenament HIIT han reduit significativament el seu pes
corporal, amb una mitjana d’1.94 kg, sent la reducci6
de pes del GC amb entrenament basat en la cursa conti-
nua de 0.56 kg.

Pel que fa al percentatge de greix corporal estimat,
es comprova una reduccié molt significativa en els me-
suraments del postest en els individus de tots dos grups
(taula 6). S’observa una reduccio del GE de 2.07% en-
front de 1’1.43% del GC, la qual cosa indica que la re-
ducci6é de pes no s’ha fet a costa de la materia magra
dels individus.

Els mesuraments del VO,max estimat també han
mostrat augments molt significatius en el GE i el GC
després del periode d’entrenament (taula 7), sent 1’aug-
ment mitja de 3.68 ml/kg/min en els subjectes del GE i
de 2.59 ml/kg/min en el GC.

65.82+13.63 63.88+12.70 0.010*
65.22 +10.34 64.66+10.52 0.019*

GE Pes (kg)
GC Pes (kg)

-
Taula 5. Estadistics descriptius i comparacio de mitjanes per als
valors “pes” en el GE i el GC en pretest i postest

% greix
corporal
% greix
corporal

18.14+4.66 16.07+=4.56 0.001**

18.96 +£4.73 17.53+4.53 0.009**

PN

Taula 6. Estadistics descriptius i comparacio de mitjanes per als
valors “% greix” en el GE i el GC en pretest i postest

VO, max
(ml/kg/min)
VO,max
(ml/kg/min)

46.12+3.89 49.80+3.39 0.003**

48.35+4.47 50.94+4.00 0.005**

-~

Taula 7. Estadistics descriptius i comparacio de mitjanes per als
valors “VO,max” en el GE i el GC en pretest i postest
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Weight (kg)

Body fat %
VO, max (ml/kg/min)

S

Table 8. T-Student test for independent samples of “weight”, “%
fat” and “VO,max"“ values in post-test

Finally, the comparison of the intergroup results
of the three variables showed the absence of signifi-
cant differences between the post-test values of the
EG and CG (Table §8).

Discussion and conclusions

The purpose of this research was to verify the ef-
fects of HITT in subjects without previous experi-
ence. In lockstep these effects have been compared
with those produced by an extensive continuous train-
ing programme based on continuous running with
practitioners of a similar profile.

The results show the good outcomes achieved by
the intensive method in the variables studied. These
results confirm those obtained by previous studies
that also used HIIT for their data collection. Siegler et
al. (2003) found reductions in body mass and fat mass
with a protocol of three weekly sessions lasting 10-15
minutes for 10 weeks based on plyometrics. Trapp et
al. (2008) performed 15 weeks of 20 minutes’ train-
ing three times a week and also obtained reductions
in fat mass as well as body mass. Likewise Heydari
et al. (2012) also applied a 20-minutes workout three
times a week over 12 weeks to get a reduction in
body mass and fat mass. More recently Sdnchez and
Carranque (2015) achieved similar results but with an
intensive protocol of eight weeks consisting of only
two weekly sessions lasting four minutes using the
“Tabata” method.

Another important result obtained in this study
has been in the VO,max variable which corrobo-
rates the idea that interval-based methods, and not
only continuous ones, foster an improvement in the
cardiovascular capacities of people doing the activ-
ity, as indicated in Helgerud et al. (2007). Along the
same lines, Daussin et al. (2008) gave two groups
of subjects continuous and interval-based training re-
spectively, obtaining improvements in cardiovascular
performance in both groups but significantly higher

Pes (kg)

% greix corporal
VO,max (ml/kg/min)

-

Taula 8. Prova t-Student per a mostres independents de valors
“pes”, “% greix” i “VO,max” en postest

En ultim lloc, la comparaci6 dels resultats intergrup
de les tres variables han mostrat la inexisteéncia de dife-
réncies significatives entre els valors del postest de GE i
GC (taula 8).

Discussio i conclusions

El proposit d’aquesta recerca va ser comprovar els
efectes d’un entrenament basat en el métode interva-
lic intensiu en subjectes sense experiencia previa. Pa-
ral-lelament, s’han comparat aquests efectes amb els
produits per un programa d’entrenament continu exten-
siu basat en la cursa continua en practicants d’un perfil
similar.

En aquest sentit, els resultats obtinguts ens mostren
un bon comportament del metode intensiu en les varia-
bles estudiades. Aquests resultats confirmen els obtin-
guts per estudis anteriors que també van utilitzar I’'HIIT
per al seu procediment d’obtenci6é de dades. Siegler et
al. (2003) va comprovar reduccions de massa corpo-
ral i massa de greix amb un protocol de tres sessions
setmanals de 10-15 min de durada durant 10 setmanes
basat en la pliometria. Trapp et al. (2008) va realitzar
15 setmanes d’entrenament de 20 min tres vegades per
setmana, obtenint també disminucions de la massa de
greix, aixi com la massa corporal. En una linia similar,
Heydari et al. (2012) va aplicar també un entrenament
de 20 min tres vegades a la setmana al llarg de 12 set-
manes produint-se una reduccié de la massa corporal i
de la massa de greix corporal. Més recentment Sanchez
i Carranque (2015) van aconseguir similars resultats
perd amb un protocol intensiu de vuit setmanes, de tan
sol dues sessions setmanals de quatre min de durada ba-
sat en el metode Tabata.

Un altre important resultat obtingut en aquest estu-
di ha estat en la variable VO,max, dada que corrobora
la idea que els métodes intervalics i, no solament, els
continus afavoreixen la millora de les capacitats cardio-
vasculars dels practicants tal com assenyala Helgerud et
al. (2007). En aquesta mateixa linia, de Daussin et al.
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in the group that followed the protocol using inter-
val-based exercise as can be seen in the results of
this research.

The continuous extensive method based on run-
ning is also shown as being effective in improving
the variables studied as there are no significant inter-
group differences with respect to the HIIT method.
However, the HIIT method was more effective and
efficient since the improvement values are higher
with a significantly lower weekly volume of exer-
cise.

Using the HIIT protocol in individuals without
prior experience was quite simple since the practition-
ers easily grasped the organisation of the work and
the types of exercises based on functional movements
using bodyweight during the two initial training ses-
sions.

Likewise, this type of work allows a group of
practitioners with different levels of performance to
train in the same space and time, since each one ad-
justs their workload to the maximum intensity that
they can do individually. We believe that this is very
relevant in practical terms since the same is not the
case in continuous methods such as running, where
group training is made very complicated by the size-
able gaps in individual performance that call for dif-
ferentiated working rhythms and therefore make joint
training impossible.

In short, the potentiality of the HIIT method was
verified as an intervention protocol in individuals
without experience due to its simplicity of use, versa-
tility in heterogeneous groups and excellent outcomes
in improving variables related to healthy physical
condition.
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