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PROLOGO

De nuevo un ano mads, un grupo cada vez mayor de amigos y
profesionales del sector del entrenamiento personal, nos reunimos en
diciembre para actualizar nuestros conocimientos y, como no, para
compartir tiempo e inquietudes. Es para mi todo un honor presentar la
novena edicion de este singular evento, que retine a personas del dmbito
de la ciencia y la prictica en esta imparable profesion. Este ano la
Facultad de Ciencias de la Actividad Fisica y del Deporte-INEF ha
celebrado su 50 aniversario y hemos tenido la oportunidad de compartir
momentos muy entrafiables, que recuerdan la importancia de las Ciencias
del Deporte en nuestro pais y como ha contribuido a ello esta Facultad.
La inauguracion de nuestro flamante museo, con un gimnasio del siglo
XVIII irrepetible, y la celebracion de un congreso internacional, han sido
los eventos estrella de este ano 2016 en nuestra Facultad, que concluye
con un broche de oro con este IX Simposio de Actualizaciones en

Entrenamiento de la Fuerza.

Durante este ano, también hemos hecho un importante esfuerzo
para renovar la pagina web del Simposio, que ademais de incluir todos los
libros y publicaciones de ediciones pasadas, contiene nuevas formas de
comunicacion con los ponentes y de procesamiento de la mformacion
que nos suministran los asistentes. Este ano se han recibido mas de 40
trabajos cientificos, de los que 12 de ellos han sido incluidos como
comunicaciones orales, por su relevancia ¢ interés en el campo
profesional del entrenamiento de la fuerza. Ademas este ano, la defensa
de los posteres y los premios intentaran dar respuesta a la gran afluencia y

calidad de los trabajos presentados.
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Continuando con la formacion de la mas alta calidad, este ano
nos visita el Dr. Fernando Martin para hablar de la aplicacion real del
HII'T, dando el salto del laboratorio a la prictica con clientes, y en otra
sesion hablard sobre aspectos practicos de su programaciéon. El Dr.
Francisco J. Vera o Fran Vera, como le gusta que le llamen los mas
allegados, impartira una clase prictica sobre desarrollo y estabilidad del
tronco. El profesor Dr. José A. Lopez Calbet nos hablard sobre fisiologia
del apetito, cuestion muy relevante y desconocida en nuestro campo. Por
otro lado, nuestros ponentes internacionales de este ario brillan con luz
propia: vamos a tener la oportunidad de hablar con la Dra. Barbara
Ainsworth sobre aplicaciones practicas y gasto energético en actividad
fisica, y con el Dr. Brad Schoenfeld, al que no le hace falta mucha
presentaciéon, por ser el mayor exponente de la investigacion en
adaptaciones estructurales de la masa muscular inducidas por el
entrenamiento. Mi agradecimiento sincero a todos ellos por ese regalo de

tiempo con Nosotros.

Hemos consolidado la inclusion de NSCA-Spain en este evento,
asi como el reconocimiento del Ilustre Colegio Oficial de Licenciados en
Educacion Fisica y Ciencias de la Actividad Fisica y del Deporte de la
Comunidad de Madrid (COPLEF-Madrid). Esta dltima cuestion es
especialmente interesante en este momento, puesto que el pasado dia 10
de noviembre se aprobé la ley de ordenacion de las profesiones del
deporte en la Comunidad de Madrid. Bajo nuestra perspectiva, lejos de
verlo como una amenaza, este hecho abre un abanico de posibilidades y
colaboraciones para brindar a nuestra sociedad el soporte mis seguro

para la practica deportiva. Es por esto que este Simposio, y todas las
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formaciones que incluye la Universidad Politécnica de Madrid en cuanto
al entrenamiento personal, exigen el reconocimiento de esta ley y su
aplicacion. Asi pues, y para que nuestros entrenadores personales
entiendan esta ley y se adapten a ella, hemos propuesto una mesa

redonda para su estudio en esta edicion del Simposio.

Me despido como lo hago todos los afos, agradeciendo a los
asistentes su presencia, y deseandoles que reciban lo que han venido a
buscar y que nos ayuden a mejorar. La critica constructiva es siempre un
aliado poderoso cuando lo que se busca es un mayor conocimiento,

rigurosidad y profesionalizacion en nuestra actividad.

Muchas gracias por compartir,

Pedro J Benito Peinado
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PREFACE

Here we are again, another year, an every time bigger and bigger
group of friends and professionals of the area of personal training gets
together to update our knowledge, and to share some time and interests.
It 1s my honor to present to you the ninth edition of this unique event,
which brings together people from the field of science and practice of this
unstoppable profession. This year the Faculty of Physical Activity and
Sport Sciences-INEF has celebrated its 50th anniversary y and we have
had the opportunity to share very special moments, which remind us of
the importance of the Sports Sciences in our country and how this Faculty
has contributed to them. The opening of our brand new museum, with an
unrepeatable 18th century gym, and the celebration of an international
conference, were the star events of this year in our Faculty, which will be

coronated with this IX International Symposium in Strength Training.

During this year we have made a major effort to renew the
website of the Symposium, which now includes all books and publications
of past editions. Furthermore, it also contains new ways of communicating
with the speakers and of processing information provided by the
attendees. This year we have received more than 40 scientific works, of
which 12 have been included as oral communications for their relevance
and interest in the professional field of strength training. Moreover this
year, the defense of the posters and the prizes will try to respond to the

big influx and quality of the presented works.

Continuing with the highest quality training, this year Dr.

Fernando Martin visits us to speak about the real application of HIIT,
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making the big leap between the laboratory and the practice with clients,
and in another session he will talk about the practical aspects of its
programming. Dr. Francisco J. Vera or Fran Vera, as he likes being called
by the closest friends, will give a practical class on the development and
the stability of the trunk. Dr. José A. Lopez Calbet will talk about the
physiology of appetite, a very relevant and unknown issue in our field. On
the other hand, our iternational speakers this year shine with their own
light: we will have the opportunity to talk to Dr. Barbara Ainsworth about
practical applications and energy expenditure in physical activity; and to
Dr. Brad Schoenfeld, who does not need introduction for being the
greatest exponent of the research in training induced structural
adaptations of muscle mass. My sincere thanks to all of them for this gift

of time with us.

We have consolidated the inclusion of the NSCA-Spain in this
event, as well as the recognition of the Illustrious Official College of
Graduates i Physical Education and Physical Activity and Sport Sciences
of the Region of Madrid (COPLEF-Madrid). This last issue 1s especially
interesting at this moment, since the November 10th the law on the
organization of professions of sport was approved in the Region of
Madrid. Under our perspective, far from seeing it as a threat, this fact
opens a range of possibilities and collaborations to provide our society
with the safest support for practicing sport. This 1s why this Symposium,
and all the formations that includes the Technical University of Madrid in
terms of personal training, require the recognition of this law and its

application. Thus, in order to our personal trainers understand this law
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and to adapt to it, we have proposed a round table for it study in this

edition of the Symposium.

I say goodbye like I do every year, thanking attendees for their
presence, and desiring them to receive what they have come for and to
help us mmprove. Constructive criticism is always a powerful ally when a
greater knowledge, rigorousness and professionalism are sought in our

activity.
Thank you very much for sharing,

Pedro J Benito Peinado

11
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1. Presentacion del Simposio

Los eventos de formacion, sobre todo los de formaciéon continua
como este Simposio, deben evolucionar como el buen vino, al que la
edad le sienta de maravilla y envejece con nobleza y seguridad. Esta es la
sensacion que deja la asistencia a este evento, que se consolida como la
cita anual de formacion continua para especialistas de las Ciencias de la
Actividad Fisica y el Deporte de mayor prestigio de nuestro territorio

nacional, y comienza a tener repercusiones internacionales interesantes.

En este proximo Diciembre de 2016, teniendo como sede
mcomparable el Auditorio de la Facultad de Ciencias de la Actividad
Fisica y del Deporte-INEF, la casa de todos a los que nos interesa el
movimiento, la salud y la formacion de nuestros alumnos, se desarrollara

la que es nuestra novena cita.

Estamos cargando las armas de la formacién, y nuestra potencia
de disparo para este afo es fuerte, es municién de alto calibre. El mayor
experto mundial en hipertrofia nos visitara, para desentrafiar el ultimo
conocimiento sobre las claves en el éxito de este objetivo: Brad
Schoenfeld ha confirmado su asistencia como ponente internacional,
desvelando las claves moleculares y de entrenamiento del que es uno de

nuestros principales intereses.

No obstante, existen muchas inquietudes que se desvelan a
medida que el conocimiento cientifico avanza en nuestra drea, por
ejemplo la adaptacion y correccion de las medidas de gasto energético.

Contaremos con la Profesora Barbara Ainsworth, creadora de la base de
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datos mas mmportante del mundo en gasto energético de actividades
fisicas, conocido como compendio de actividades fisicas, cuya ultima
actualizacién se produjo en 2011. Contaremos con ella para que desvele
sl cree oportuno o no las correcciones que otros autores le proponen,

como el cambio del MET’s genérico de 3,5 a uno personalizado.

Otro de los tépicos de gran interés es el entrenamiento de la
cintura v los clientes con necesidades especiales, que de nuevo, son

protagonistas de nuestro evento.

Para finalizar, aunque no por dltimo, ya que las comunicaciones
orales seleccionadas suelen aportar tépicos de conocimiento interesantes
pero no conocidos, se pretende dar cabida al conocimiento sobre la
proxima regulacion profesional, en lo que ataiie al sector del fitness, con
especialistas que colaboran en la elaboracion de esta reglamentacion de
manera directa, con el objetivo de que lo que se supone que debe aportar
una formacion continua sea eso, informaciéon de interés y relevante para
el ambito profesional en el que se desarrolla. Saber como afectard a los
profesionales esta regulacion en Madnd y otras comunidades es el

objetivo de este topico de conocimiento.

De nuevo, nuestro libro de resumenes incorporard toda la
informacién de las comunicaciones y charlas presentada, quedando
constancia documental en la web del simposio, en su apartado de
publicaciones, para que este evento perdure para siempre en las retinas

de quienes lo viven afo a arno.

14
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1. Symposium Presentation

Training events, especially the ones of continuous education like
this symposium, must evolve like good wine, which only benefits of age
and gets older with nobility and security. This is the feeling that the
participants leave at this event, which has become the annual meeting of
continuous training for specialists of Physical Activity and Sport Sciences
with greatest prestige in our country, and begins to have interesting
international repercussions. In December 2016, having the Auditorium of
the Faculty of Physical Activity and Sport-INEF as incomparable
headquarters, home of all that are interested in the movement, health and

education of our students, our ninth meeting will be held.

We are loading weapons of education, and our firepower for this
year Is strong, it 1s high-caliber ammunition. The world's leading expert in
hypertrophy will visit us, to unravel the latest knowledge about the key to
the success of this goal: Brad Schoenfeld has confirmed his attendance as
mternational speaker, revealing the molecular and training bases of one of

our main interests.

However, there are many concerns that are revealed as scientific
knowledge advances in our area, for example the adaptation and
correction of the measures of energy expenditure. Professor Barbara
Ainsworth will honor us with her presence, creator of the most important
base in the world in energy expenditure of physical activity data, known as
a compendium of physical activities, o which last update occurred in

2011. She will unveil if she accepts or not all corrections that other
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authors proposed her, like changing the generic MET’s from 3.5 to

customized value.

Another topic of great interest 1s the waist training and customers

with special needs, which will be protagonists of our event again.

Last but not least, since oral communications selected usually
bring interesting but unknown topics, our intention is to accommodate
knowledge about the upcoming professional regulation, as regards the
fitness industry, with specialists who collaborate in the development of
these regulations directly, in order to provide education, relevant and
mteresting information for the professional field m which it is developed,
and to know how this regulation will affect professionals in Spain, is the

aim of this topic.

Again, our book of abstracts will incorporate all information
about the communications and presented talks, having documentary
evidence on the website of the symposium 1n its publications section, so
that this event will last forever in the retinas of those who live it year after

year.
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2. Direcci6n, Comité Cientifico y Organizacién

Directores
Dr. Pedro J. Benito Peinado y Dr. Francisco Javier Calderén Montero.

Comité Cientifico

Presidente: Dra. Ana Belén Peinado Lozano.

Secretaria: Dra. Rocio Cupeiro Coto.

Miembros: Dra. Marcela Gonzalez-Gross, Dr. Azael Herrero Alonso, Dr.
Agustin - Meléndez Ortega, Dr. David Garcia Lopez, Dr. Javier
Butragueno Revenga, Dr. Miguel Angel Rojo Tirado, Dna. Barbara
Szendrei, Dna. Eliane Aparecida de Castro y D. Ivan Gonzalo Martinez.

Comité Organizador

Dra. Ana Belén Peinado Lozano, Dr. Pedro J. Benito Peinado, D. Ivan
Gonzalo Martinez, Dra. Rocio Cupeiro Coto, Dr. Javier Butragueiio
Revenga, Dr. Miguel Angel Rojo Tirado, Dra. Blanca Romero Moraleda,
Dna. Barbara Szendrei, Dia. Eliane Aparecida de Castro, Dra. Mercedes
Galindo Canales, Dr. Jorge Couceiro Canalejo, Dr. Alberto Garcia
Bataller, Dria. Laura Barba Moreno, Dna. Nuria Romero Parra, D.
Sergio Calonge Pascual, Dna. Raquel Aparicio Ugarriza, Dna. Lucia Gil
Herrero, Dna. Carmen Patricia Ortega Santos, Dna. Blanca Munoz
Pablos, Dna. Elsa Diana Berdion Camano, D. Guillermo Pozas
Kersgens, Dina. Celia Sinchez Diaz, D. José Javier Orozco, D. Eduardo
Talavera Ferniandez, Dna. Edurne Astiz Arzoz, Dna. Beatriz Rael
Delgado, D. Eduardo Barrionuevo Goémez, D. Victor Manuel Alfaro
Magallanes, D. Joshua Carbonero Casamayor, Dia. Sandra Lozano
Gudiel, D. Javier Luruena Lobo, Dna. Lara Pablos Martinez (NSCA-
Spain), D. Carlos Gutiérrez (NSCA-Spain) y D. Ismael Parrilla (NSCA-
Spain).

Secretario Administrativo
D. Carlos Monedero Pérez.
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2. Direction, Scientific Committee and Organizing
Committee

Directors
Dr. Pedro J. Benito Peinado and Dr. Francisco Javier Calderén Montero.

Scientific Committee

President: Dr. Ana Belén Peinado Lozano.

Secretary: Dr. Rocio Cupeiro Coto.

Membpers: Dr. Marcela Gonzailez-Gross, Dr. Azael Herrero Alonso, Dr.
Agustin - Meléndez Ortega, Dr. David Garcia Lopez, Dr. Javier
Butragueno Revenga, Dr. Miguel Angel Rojo Tirado, Ms. Barbara
Szendrei, Ms. Eliane Aparecida de Castro and Mr. Ivin Gonzalo
Martinez.

Organizing Comimittee

Dr. Ana Belén Peinado Lozano, Dr. Pedro J. Benito Peinado, Mr. Ivan
Gonzalo Martinez, Dr. Rocio Cupeiro Coto, Dr. Javier Butragueio
Revenga, Dr. Miguel Angel Rojo Tirado, Dr. Blanca Romero Moraleda,
Ms. Barbara Szendrei, Ms. Eliane Aparecida de Castro, Dr. Mercedes
Galindo Canales, Dr. Jorge Couceiro Canalejo, Dr. Alberto Garcia
Bataller, Ms. Laura Barba Moreno, Ms. Nuria Romero Parra, Mr. Sergio
Calonge Pascual, Ms. Raquel Aparicio Ugarriza, Ms. Lucia Gil Herrero,
Ms. Carmen Patricia Ortega Santos, Ms. Blanca Munoz Pablos, Ms. Elsa
Diana Berdién Camano, Mr. Guillermo Pozas Kerstjens, Ms. Celia
Sanchez Diaz, Mr. José Javier Orozco, Mr. Eduardo Talavera Fernandez,
Ms. Edurne Astiz Arzoz, Ms. Beatriz Rael Delgado, Mr. Eduardo
Barrionuevo Gomez, Mr. Victor Manuel Alfaro Magallanes, Mr. Joshua
Carbonero Casamayor, Ms. Sandra Lozano Gudiel, Mr. Javier Luruena
Lobo, Ms. Lara Pablos Martinez (NSCA-Spain), Mr. Carlos Gutiérrez
(NSCA-Spain) and Mr. Ismael Parrilla (NSCA-Spain).

Congress secretary
Mr. Carlos Monedero Pérez.
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3. Programa cientifico/Scientific Program

VIERNES, 16 DE DICIEMBRE / FRIDAY, DECEMBER 16 ‘

Descripcién Hora Lugar Idioma
Description Hour Location language
Acreditacién 8:30-9:00
Registration am
Comunicaciones orales 1 09:00 - Auditorio Spanish/
Oral Presentations 1 10:30 am English

1. Substrate oxidation I women
during endurance exercise
throughout menstrual cycle phases: [ 09:00-09:15
IronFEMME. pilot study.

CARMEN P. ORTEGA

2. Effect of strength tramning under
hypoxia  conditions on  muscle
performance, body composition and
blood parameters.

ISMAEL MARTINEZ-
GUARDADO

3. Determinacién del cardcter del
esfuerzo a través del control de la
velocidad en el ejercicio de sentadilla.
ALEJANDRO MARTINEZ-CAVA
4. Respuesta materna y fetal durante
un protocolo de fuerza para la
busqueda de una Repeticion Maxima
en una embarazada de 24 semanas.
Presentacion de un caso.

LIDIA ROMERO-GALLARDO

5. Perfil fuerza-velocidad y
funcionalidad fisica en las personas
mayores: es hora de mirar mas alla
de la I-RM.

JULIAN ALCAZAR

09:15-09:30

09:30-09:45

09:45-10:00

10:00-10:15
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6. Evaluation of effectiveness of
whole body electromyostimulation as
post exercise recovery method. 10:15-10:30
MIGUEL ANGEL DE LA
CAMARA

Dr. Fernando Martin
10:30-11:30 | Auditorio Spanish
HIIT: del laboratorio a la practica

DESCANSO/BREAK 11:30 am-
POSTERES/POSTERS 12:00 pm
Mesa redonda 1
Round 1able 1 19:00
ACTIVIDAD FISICA EN 09: ()'() i Auditorio Spanish
PATOLOGIAS v pm

NEUROLOGICAS*!

02:00-
COMIDA/LUNCH 03:30 pm
CONFERENCIA INAUGURAL
OPENING CONFERENCE
Dr. José A. Lopez Calbet
03:30- . .
Adaptaciones fisiologicas y 05:30 pm Auditorio Spanish
moleculares al ejercicio de gran
volumen acompanado de restriccion
calérica severa en seres humanos
Comunicaciones orales 2 05:30- Auditori Spanish/
Oral Presentations 2 06:00 pm HAROHO English
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7. Load-velocity relationships in the
weighted prone pull-up exercise.

MARIO MUNOZ-LOPEZ

05:30-05:45

8. Effects of two types of strength
periodization on performance in
young handball team players.

05:45-06:00

RAFAEL SABIDO
DESCANSO/BREAK 06:00 pm-
POSTERES/POSTERS 06:30 pm
Dr. Fernando Martin
WORKSHOP 00:30- |\ \ditor Spanish
HITT: aspectos practicos de 07:30 pm udono panis
programacion
Mesa redonda 2
Round Table 2 07:30- Auditori Spanist
MUJER Y ENTRENAMIENTO | 09:00 pm | “*0<itoro panisi
DE FUERZA**
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*' MESA REDONDA 1/ROUND TABLE I Actividad fisica en
patologias neurolégicas

Dr. Jonathan R. Ruiz

Departamento de Educacion Fisica y Deportiva
Facultad de Ciencias del Deporte

Universidad de Granada

Dra. Virginia A. Aparicio
Departamento de Fisiologia
Facultad de Farmacia
Universidad de Granada

Dr. Miguel Fernandez del Olmo

Departamento de Educacion Fisica y Deportiva
Facultad de Ciencias del Deporte y la Educacion Fisica
Universidad de A Coruna

Cliudia Eliza Patrocinio de Oliveira
Departamento de Educaciéon Fisica

Centro de Ciencias Biologicas y de la Salud
Universidad Federal de Vigosa (Brasil)
Instituto de Biomedicina (IBIOMED)
Universidad de Leén
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*2 MESA REDONDA 2/ROUND TABLE 2 Mujer y entrenamiento de
fuerza

Dr. Juan Manuel del Campo Vecino
Departamento de Educaciéon Fisica, Deporte y Motricidad Humana
Universidad Auténoma de Madrid

Laura Barba Moreno

LFE Research Group

Departamento de Salud y Rendimiento Humano

Facultad de Ciencias de la Actividad Fisica y del Deporte-INEF
Universidad Politécnica de Madrid

Ana Burgos

Campeona de Europa de Triatlén y Duatlon

Dos participaciones en Juegos Olimpicos: Atenas 2004 (7* Posicion) y
Pekin 2008 (20* Posicion, con 41 anos)

Licenciada en Educaciéon Fisica
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SABADO, 17 DE DICIEMBRE/ SATURDAY, DECEMBER 17

Descripcién Hora Lugar Idioma
Description Hour Location | Ilanguage
Comunicaciones orales 3 09:00- Auditorio Spanish/
Oral Presentations 3 09:30 am English

9. Determining physiological and
performance variables during a time
trial i a first category mountain | 09:00-09:15
pass.

NURIA ROMERO PARRA

10. Validity of an iPhone app for the
measurement of barbell velocity on

the bench-press exercise. 09:15-09:30
CARLOS BALSALOBRE-
FERNANDLEZ
Dr. Brad Schoenfeld
) ) . .. 09:30- L .
Manipulating Resistance Training 11:30 am Auditorio English
Variables for Maximizing Muscle e
Growth
DESCANSO/BREAK 11:30 am-
POSTERES/POSTERS 12:00 pm

Dr. Francisco J. Vera

WORKSHOP 1200 |
Valoracién y desarrollo de la 02:00 pm | FUAHONO [ Spanish
estabilidad del tronco
. \ 02:00-
OB DAL 03:30 pm
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Dr. Barbara Ainsworth
. 03:30- . L
Assessing the Energy Cost of Auditorio English

Strength Training: Practical 05:30 pm

Applications for Sports Trainers

Comunicaciones orales 4 05:30- Auditori Spanish/
Oral Presentations 4 06:00 pm | MMM | English

11. Refining the methodology to
assess power output during the
loaded squat Jjump and | 05:30-05:45
countermovement jump.

AMADOR GARCIA-RAMOS

12. Efectos de diferentes
calentamientos  basados en la
potenciacion post activacion en la
capacidad de repetir sprint en | 05:45-06:00
Jugadores de futbol.

ALEJANDRO RODRIGUEZ-

FERNANDEZ
DESCANSO/BREAK
EXHIBICION GASTO VeI e ||
06:30 pm

ENERGETICO/ENERGY
EXPENDITURE EXHIBITION

Mesa redonda 3

Round Table 3

LEY DE ORDENACION DE LAS 06:30- . L
PROFESIONES DEL DEPORTE | 08:00 pm Auditorio Spanish
DE LA COMUNIDAD DE

MADRID*?

Conclusiones, entrega de premios y 08:00- Auditorio Spanish

clausura del Simposio 09:00 pm

28




IX Simposio Internacional de Actualizaciones en Entrenamiento

de la Fuerza, Madrid 16-17 de Diciembre 2016

Conclusions, Awards and Closing
Ceremony
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*MESA REDONDA 3/ROUND TABLE & 1ey de Ordenacion de las
Profesiones del Deporte de la Comunidad de Madrid
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4. Programa ampliado/ Extended Program

4.1 Ponentes Internacionales/International Speakers

Dra. Barbara Ainsworth
School of Nutrition and Health
Promotion

Arizona State University
Arizona, USA

La Dra. Barbara Ainsworth es Licenciada en Educacion Fisica, obtuvo su
Master en Educacién, su Doctorado en Fisiologia del Ejercicio y un
Mister de Salud Publica en Epidemiologia. Actualmente es profesora en
la Universidad Estatal de Arizona, impartiendo docencia en
epidemiologia o métodos de mvestigaciéon. Como autora o co-autora ha
publicado mds de 200 articulos en revistas JCR y numerosos libros y
capitulos de libros. Sus lineas de investigacion principales son: Evaluacion
de la actividad fisica, actividad fisica y salud publica y actividad fisica en
mujeres. Estd participando como co-investigador en el proyecto Madres
para la Salud. La Dra. Barbara Ainsworth es un miembro del American
College of Sports Medicine (ACSM). Honores y premios durante su
carrera: Presidenta y Beneficiaria del Premio de Citacion 2006 del
American College of Sports Medicine, Beneficiaria del Premio McKenzie
para la Alianza Americana para la Salud, Educaciéon Fisica, Recreacion y

Danza, 2004.
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Dr. Barbara Amsworth has a bachelor degree i Physical Education,
Master in Education, Ph.D. i Exercise Physiology and an MPH (Master
m Public Health) in Epidemiology. Currently she is a professor at the
Arizona State Univeristy, giving courses like research methods or
eprdemiology. As author or co-author has published more than 200
papers i JCR journals and numerous books and book chapters. Her
research mterests are: assessment of physical activity, physical activity and
public health, physical activity m women. She Is particitaing as co-
mvestigator in the project for Madres para la Salud (Mothers for Health).
She 1s a Fellow of the American College of Sports Medicine. Honors and
awards during her career: President and 2000 Citation Award Recipient
for the American College of Sports Medicine, McKenzie Award
Recipient for the American Alliance for Health, Physical Education,

Recreation and Dance, 2004.
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Assessing the Energy Cost of Strength Training: Practical Applications for
Sports Trainers
Barbara Ainsworth

Strength training has a strong and positive effect on many aspects
of health related fitness. People with higher levels of strength have
stronger bones, increased muscle mass and lower fat mass, lower resting
blood pressure, and higher physical endurance. They also have improved
glucose metabolism and a lipid profile associated with a reduced risks for
type 2 diabetes, morbidity, and premature mortality. Strength is necessary
for improved athletic performance and for a better quality of life as one
ages. Power, agility, balance, speed, and flexibility are components of
motor fitness that are superior in those who perform at least two days of
strength training per day as compared with those who do not perform
strength training. For older adults, the ability to perform basic activities
associated with independent living 1s dependent on have adequate levels
of upper- and lower-body strength. Not only is strength training is
essential for a high-quality life, it 1s essential for optimal engagement in

life.

Many activities require a minimum level of body strength to
avoid injury and complete daily tasks and to perform sports and exercise.
For many tasks, living an active life without relying on automation or
others to do difficult and heavy tasks 1s sufficient to maintain strength. For
others, formal weight training 1s needed. We often think of structured
strength training in gym settings to increase strength. Much is known
about strength training protocols to increase strength. However, little 1s

known about optimal ways to measure the energy cost of strength training.
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Strength trainings is defined as a form of physical activity in
which a person moves a given weight, either an external weight or the
mdividual’s body weight, through a full range of motion. This form of
training usually targets a specific muscle group and is used to strengthen
this muscle group. Techniques available to measure the energy costs of
physical activity includes room calorimetry, doubly labeled water, indirect
calorimetry, and heart rate energy expenditure estimation. Of these
methods, the most practical 1s indirect calorimetry which measures

oxygen uptake.

When measuring the energy cost of strength training, two
methods with indirect calorimetry often are used by investigators - the
steady state method and the non-steady state method. The steady state
method measures only the oxygen used by the body to generate the
muscular movement of performing a resistance exercise. The non-steady
method measures the aerobic and the anaerobic costs of a resistance
exercise. The use of a specific method can influence the energy cost
values of a resistance exercise. Several studies have been published that
measure the energy costs of resistance exercises. In general, the values
ranges from 3 - 8 METs, depending on the measurement methods used.
One MET is defined as the ratio of the activity metabolic rate to the
resting metabolic rate. Other studies present the energy costs of strength
training as kilocalories or kilojoules. Low-intensity activities that engage
smaller muscles, such as the biceps or triceps, range from 3-5 kcalmin.
Higher intensity activities that engage large muscles, such as in the squat,
increase the energy cost between 10-12 kcalmin®. Energy cost values that

use the steady state method report lower MET and kcalmin® values.
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Those that use the non-steady method produce high value. Of
importance in the squat energy expenditure values presented is it was
measured with the non-steady state method. If the steady state method

were used, energy cost of the squat exercise would be on the order of only

6 kcalmin™.

Many practitioners do not have the laboratory resources or sKkills
needed to measure the energy costs of strength training using indirect
calorimetry. Resources that list the energy costs of strength training
obtained from published studies are useful to identify the MET values
and/or kcalmin' values of specific training activities. The 2011 Adult
Compendium of Physical Activities

(https://sites.google.com/site/compendiumofphysicalactivities/compendia)

provides an exhaustive list of the MET values of physical activities and
sedentary behaviors performed in many settings. Twenty-one categories of
activities are listed in alphabetical order to include bicycling, conditioning
exercises, dancing, fishing and hunting, home activity, home repair, and
so forth. MET values for conditioning, resistance, and Pilates exercises
are presented in the Conditioning Exercise category. The MET values for
most activities have been obtained from studies using indirect calorimetry.
A Youth Compendium of Physical Activities i1s in development for
publication and presentation as a website by the U.S. National Institutes
of Health directorate the National Cancer Institute. An overview of the
utility and use of the Adult- and the Youth Compendium of Physical
Activities 1s valuable for practitioners to estimate the energy costs of

strength training in sport and clinic settings.
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Dr. Brad Schoenfeld

Lehman College

The City University of New York
New York, USA

El Dr. Brad Schoenfeld obtuvo su Mister y Doctorado en Kinesiologia/
Ciencia del ejercicio. Su investigacion se centra en elucidar los
mecanismos de hipertrofia muscular y su aplicacion al entrenamiento de
fuerza. I's un Especialista Certificado en Entrenamiento de la Fuerza y
Acondicionamiento  por la National Strength and Conditioning
Association (NSCA), vy es editor asociado en la revista internacional
Strength and Conditioning Journal. Se ha formado continuamente y
obtenido varios certificados como entrenador personal: NSCA, American
Councll on Exercise (ACE), Aerobics and Fitness Association of America
(AFAA), y CanFitPro. Ademds, es miembro del American College of
Sports Medicine, del IDEA Health and Fitness Association. Actualmente
es profesor en el Lehman College de Ciencia del Ejercicio y es profesor
auxiliar en Nutricion en el Mercy College. El Dr. Brad Schoenfeld ha
publicado casi 100 articulos cientificos en revistas de JCR, ademads es
autor de varios best sellers con base cientifica: libros de fitness como
Sculpting Her Body Perfect, Look Great Naked, 28-Day Body, Women’s
Home Workout Bible, The MAX Muscle Plan, etc.

Dr. Brad Schoenfeld earned his Masters degree and Ph.D.

Kinesiology/Exercise Science. His research focuses on elucidating the

37



IX International Symposium i Strength Training
December 16-17, 2016

mechanisms ol muscle hypertrophy and their application to resistance
taming. He 1s a Certfied Strength and Conditioning Specialist by the
National Strength and Conditioning Association (NSCA), and serves as an
associate editor for therr peer-reviewed Strength and Conditioning
Journal. He has achieved multiple certifications as a personal trainer,
mcluding the NSCA, the American Council on Exercise (ACLE), the
Aerobics and Fitmess Association of America (AFAA), and CankFitPro. In
addition, he is a member of the American College of Sports Medicine as
well as IDEA Health and Fitness Association. He 1s a lecturer i the
exercise science department at Lehman College, and an adjunct professor
m nutritional science at Mercy College. He has published almost 100
scientific papers i JCR journals. He is the author of multiple best-selling
still scientifically-based fitness books such as Sculpting Her Body Perfect,
Look Great Naked, 28-Day Body, Women’s Home Workout Bible, The
MAX Muscle Plan and so forth.
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Manipulating Resistance Training Variables for Maximal Muscle Growth
Brad Schoenfeld, PhD, CSCS, FNSCA

The manipulation of resistance training program variables 1s
considered important to maximizing muscular adaptations. Variables that
can be manipulated include resistance training volume, frequency, tempo,
rest interval length and intensity of load. Emerging research provides the
basis for developing guidelines how these variables can be best integrated

mnto resistance training program design.

Resistance training volume is largely predicated on the total
number of weekly sets performed per muscle group. Some researchers
have speculated that a low volume approach is sufficient to bring about a
maximal hypertrophic response (1). However, a recent meta-analysis from
our lab showed a clear dose-response relationship between volume and
hypertrophy (9). A graded response was seen whereby < 4 weekly sets per
muscle translated to a 5.49% increase in muscle mass; 5-9 weekly sets per
muscle translated to a 6.9% increase, and; 10+ weekly sets per muscle
translated to a 9.8% increase. A paucity of data on higher volume routines
prevented determination of an upper threshold for beneficial effects of
further increases in training volume. Given the potential for overtraining
with repeated use of high volume routines, it can be hypothesized that
periodizing volume over the course of a training cycle would help to

optimize results.

Training frequency can either represent the number of training

sessions over a given time period (usually a week) or the number of times
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a given muscle 1s trained on a given basis (again, usually weekly). Acute
data show that the time course for muscle protein synthesis following a
resistance training bout lasts approximately 48 hours (4), which seems to
indicate that the anabolic response i1s maximized by training each muscle
group at least every other day. However, other physiological factors may
confound beneficial effects of higher training frequencies. A recent meta-
analysis from our lab found a superiority to performing at least 2 weekly
sessions per muscle group (8); data were insufficient to determine if more
frequent sessions enhanced results. It should be noted that these findings
were specific to volume-equated programs. A potential benefit to using a
split routine is that intra-session volume can be increased so that total
weekly volume is greater compared to total body approaches normally
associated with higher tramning frequencies. Given the previously
mentioned dose-response relationship between volume and hypertrophy,
the interaction between volume and frequency must be considered in

program design.

The tempo at which repetiions are performed i1s an often
overlooked variable that may impact muscle growth. Tempo is frequently
expressed 1n a three digit arrangement where the first number 1s the time
(in seconds) to complete the concentric action, the second number is the
isometric transition phase between concentric and eccentric actions, and
the third number is the time to complete the eccentric action (2). Meta-
analytic data from our lab show that a wide variety of tempos can be
employed to promote muscle hypertrophy with similar responses seen
across total repetition durations of 1 to 6 seconds (7). It is unclear how

tempo affects eccentric versus concentric actions from a hypertrophic
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standpoint. Training with durations of greater than 10 seconds appears to

be suboptimal for achieving maximal muscular gains.

The time taken between sets, commonly referred to as the rest
interval, has been shown to impact the acute resistance training response.
It has been proposed that shorter rest intervals promote greater increases
in hypertrophy, a hypothesis largely based on heighted post-exercise
elevations in anabolic hormones associated with such training (3).
Contrary to this hypothesis, however, recent research from our lab found
that resting 3 minutes between sets promoted greater muscular
adaptations compared to resting 1 minute (5). It 1s conceivable that
combining shorter and longer rest intervals based on whether exercises

are multi- versus single-joint might enhance the hypertrophic response.

Finally, intensity of load is thought to be a primary stimulus for
gains in muscle mass. It had previously been thought that training loads of
>65% 1RM were required to achieve optimal increases in growth.
However, a meta-analysis from our lab found that marked increases in
hypertrophy can be achieved across a wide spectrum of loading zones in
untrained individuals (6). We recently showed that low-load (7 30RM)
training produced similar hypertrophic increases to training in the so-
called “hypertrophy range” (10RM) in resistance-trained men. The totality
of findings provide compelling evidence that low-load training is a viable
strategy for building muscle. Given the possibility that the hypertrophic
response of low- and high-load training is specific to type I vs type 11
fibers, respectively, it can be speculated that combining these strategies

may optimize gains in muscle mass.
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4.2 Ponentes Nacionales/ National Speakers

Dr. José Antonio Lopez Calbet
Departamento de Educacion Fisica
Universidad de Las Palmas de Gran
Canaria

Espana

El Dr. José Antonio Lopez Calbet es Licenciado en Educacion Fisica y
también en Medicina y Cirugia, ademas es especialista en Medicina del
Deporte y también en Reumatologia. Es catedritico de Fisiologia del
Ejercicio con mas de 20 anos de experiencia en la Universidad de las
Palmas de Gran Canaria. Ha impartido ademds docencia en cursos en las
Universidades de Copenhague, Tokio, Sukuba, Montreal, entre otras. Sus
lineas de investigacién principales son: senalizacion muscular, transporte
de oxigeno, actividad fisica y salud y entrenamiento deportivo. El Dr. José
Antonio Lopez Calbet ha participado como mvestigador principal y co-
mvestigador en mdas de 30 proyectos de investigacion nacionales e
internacionales. Es autor de mas de 130 articulos JCR. Miembro del
Comité Editorial de las siguientes revistas: Scandinavian Journal of
Medicine and Science in Sports, European Journal of Applied
Physiology, PLoS ONE, European Journal of Sports Sciences and
Journal of Physical Activity and Health. Miembro del Scientific Board del
European College of Sports Sciences. Asesor experto externo para la

evaluacion de proyectos de varias agencias nacionales e internacionales.
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Dr. José Antomo Lopez Calbet obtained a degree i Physical Education
as well in Medicine and Surgery, he is a specialist in Sports Medicine and
Rheumatology. He 1s a professor of Exercise Physiology with more than
20 years of experience i the University of Las Palmas de Gran Canaria.
Moreover he has lectured at international umiversities such as the
University of Copenhagen, Tokyo, Sukuba, Montreal, among others. His
principal research lines are: muscle signaling, transport of oxygen,
physical activity and health and sports training. Dr. José Antonio Lopez
Calbet has participated as principal investigator or co-Investigator in more
than 30 research national and international proyects. He 1s the author of
more than 130 papers in JCR journals. He is a member of the editorial
committee of the Scandmavian Journal of Medicine and Science n
Sports, European Journal of Applied Physiology, PLoS ONLE, European
Journal of Sports Sciences, Journal of Physical Activity and Health.
Member of the Scientific Board of the European College of Sports
Science. He is external expert advisor for the evaluation of projects of

several national and international agencies.
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Dr. Francisco J. Vera-Garcia

Centro de Investigacion del Deporte
Facultad de Ciencias Sociosanitarias
Universidad Miguel Hernandez de Elche

Espana

El Dr. Francisco J. Vera-Garcia es Licenciado y Doctor en Educacion
Fisica. Actualmente es profesor en la Universidad Miguel Hernandez de
Elche, impartiendo docencia en grado y en programas de madster. Imparte
las siguientes asignaturas: Biomecanica del Movimiento Humano,
Biomecanica Estructural y del Deporte, Prevencion de Lesiones y
Reeducacion Fisico-deportiva. Director del Grupo de Investigacién en
Biomecianica para la Salud y el Rendimiento Deportivo (BIOMEC), con
las siguientes lineas principales: Biomecdnica de las técnica y de los
materiales deportivos para la mejora del rendimiento v la prevencion de
lesiones en los deportistas; Biomecanica del raquis vy acondicionamiento
de la musculatura del tronco para la salud y el rendimiento deportivo;
Evaluacion de programas de ejercicio fisico para la promociéon de la
actividad fisica y la calidad de vida. Ha participado como investigador
principal y co-investigador en varios proyectos nacionales. El Dr.
Francisco J. Vera-Garcia es autor de mas de 15 articulos JCR en inglés y

varlas contribuciones en libros.

Dr. Francisco J. Vera-Garcia has a degree and Ph.D. m Phyisical

Fducation. Currently, he is a professor at the Miguel Hernindez

47



IX International Symposium i Strength Training
December 16-17, 2016
University of Elche, giving courses of Biomechanics of Human
Movements, Structural and Sports Biomechanics and Injury Prevention.
He is the director of the Rescarch Group in Biomechanics for Health and
Sports Performance (BIOMEC), with the main research lnes of:
Biomechanics of sports techmques and materials for performance
mmprovement and iyury prevention i athletes; Biomechanics of the
rachis and conditioning of the trunk musculature for health and sports
performance; Evaluation of physical exercise programs for the promotion
of physical activity and quality of life. Dr. Francisco J. Vera-Garcia has
participated in numerous rescarch projects as principal mvestigator or co-
mvestigator. Furthermore, he is author of more than 15 papers m JCR

Journals and several contributions to books.
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‘Workshop: Valoracién y desarrollo de la estabilidad del tronco

Dr. Francisco J. Vera-Garcia

En los dltimos 25 ainos se han disefiado numerosos ejercicios de
estabilizacion del tronco, es decir, ejercicios cuyo objetivo es favorecer el
aprendizaje v perfeccionamiento de patrones de coactivacion muscular
para la mejora del control motor y la estabilidad del tronco (McGill,
2002; McGill et al.,, 2003). En general, estos ejercicios consisten en
mantener el raquis en posiciébn neutra, es decir, conservando las
curvaturas fisiologicas, cuando éste es sometido a fuerzas internas o
externas que ponen a prueba su estabilidad. Asi, en los ejercicios
conocidos como puentes, planchas o bridges (Garcia-Vaquero et al.,
2012; McGill y Karpowicz, 2009; Vera-Garcia et al., 2013 y 2014), los
participantes deben mantener diversas posturas (con la cabeza, el tronco y
los muslos alineados) sin apoyar la pelvis en el suelo, en contra de la
fuerza de la gravedad. Los mas conocidos son el puente ventral o frontal,
el puente dorsal y el puente lateral, los cuales activan principalmente los
flexores, extensores e inclinadores del tronco, respectivamente (Garcia-
Vaquero et al., 2012; Kavcic et al., 2004; McGill y Karpowicz, 2009; Vera-
Garcia et al.,, 2013 y 2014). Por otro lado, en ejercicios como el
denominado perro de muestra o bird dog, los participantes deben
mantener el raquis en posicion neutra ante las fuerzas provocadas por el
movimiento de las extremidades (Garcia-Vaquero et al., 2012; Kavcic et

al., 2004; McGill y Karpowicz, 2009; Vera-Garcia et al., 2013 y 2014).

El uso de la electromiografia nos ha permitido conocer el nivel

de activaciéon de los diferentes musculos del tronco durante la ejecucion
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de diversas variaciones de los ejercicios de estabilizacion, como por
ejemplo: cambios en la colocacion de los pies (Ekstrom et al., 2007),
movimientos de las extremidades (Garcia-Vaquero et al., 2012; McGill y
Karpowicz, 2009; Vera-Garcia et al.,, 2014), apoyo sobre superficies
mestables (Kavcic et al., 2004; Vera-Garcia et al., 2000 y 2014), etc.
Aunque esta informacién puede ayudar a entrenadores y preparadores
fisicos a establecer progresiones de ejercicios de estabilizacion, es
necesario realizar nuevos estudios que permitan establecer diferentes
niveles de dificultad a partir de datos objetivos, asi como desarrollar
metodologias que permitan ajustar el nivel de dificultad de los ejercicios a

las caracteristicas de los participantes.

Otra de las lhmitaciones importantes para el desarrollo de
programas de ejercicios de estabilizacion es la complejidad de la
valoracion de la estabilidad del tronco (Barbado et al., 2016a; Borghuis et
al., 2008; Sharrock et al., 2011), lo que dificulta tanto el conocimiento del
nivel inicial de los participantes, como del efecto de la realizacion de este

tipo de programas.

En biomecinica se han desarrollado dos metodologias
principales para valorar la estabilidad del tronco: 1) andlisis de la
respuesta del tronco ante cargas o perturbaciones unidireccionales
aplicadas de forma subita y controlada (sudden loading (Barbado et al.,
2016a y 2016b; Vera-Garcia et al., 2006 y 2007); y 2) evaluaciéon del
control postural del tronco mediante el paradigma del asiento inestable
(unstable sitting) (Barbado et al., 2016a, 2016b y en prensa; Cholewicki et
al., 2000; Lee y Granata, 2008; van Dieén et al., 2010). Estos métodos

han sido efectivos para discriminar entre pacientes con dolor lumbar y
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personas asintomaticas (Cholewicki et al., 2002; Radebold et al., 2001;
Reeves et al., 2005), asi como para discriminar entre diferentes niveles de
rendimiento en judocas (Barbado et al., 2016b). Sin embargo, su
utilizacién en la educacién fisica, el deporte recreativo, el fitness o la
rehabilitaciéon es himitada, ya que requieren tanto de instrumentacion
sofisticada y costosa, como de personal con formacién en técnicas
biomecanicas. En estos contextos, se suelen utilizar test de campo para
medir la estabilidad del tronco (por ejemplo: Biering-Sorensen test o
double-leg lowering tes)) (Leetun et al.,, 2004; Nesser et al.,, 2008;
Sharrock et al., 2011), pero éstos presentan limitaciones importantes
(Vera-Garcia et al., 2015), relacionadas principalmente con la falta de
validez de las medidas y la necesidad de realizar largos periodos de

familiarizacion para controlar el efecto de aprendizaje de los test

(Sharrock et al., 2011).

Debido a estas limitaciones, la mayoria de los estudios de
intervencion que han utilizado programas o ejercicios de estabilizacion
del tronco no han podido constatar los efectos reales de su utilizacion
(Vera-Garcia et al., 2015). Por tanto, es necesario realizar disenos
experimentales que superen las limitaciones presentadas en los parrafos
anteriores, es decir, que midan la estabilidad del tronco con pruebas
vilidas y fiables. Esto nos permitird valorar objetivamente los posibles

beneficios de los programas de ejercicios estabilizacion del tronco.

Este workshop pretende dar respuesta a muchas de las
limitaciones planteadas en los pdarrafos anteriores. Para ello, se
presentardn los resultados de varios estudios posturogrificos 'y

electromiograficos que nuestro grupo de investigacion (BIOMEC) esta
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realizando dentro del proyecto de investigacion titulado “Protocolos de
valoracion y programas de ejercicios de tronco para el desarrollo de Ia
estabilidad del raquis” (financiado por el Ministerio de Economia y
Competitividad dentro del Plan Nacional de I+D+i; Ref.: DEP2014-
55167-R). Los objetivos del workshop son los siguientes:

- Presentar diversas progresiones de ejercicios de estabilizacion
del tronco en funcién de datos biomecanicos.

- Analizar la funcién de los musculos del tronco durante la
¢jecucion de diversos ejercicios de estabilizacion.

- Mostrar la dificultad de los participantes en programas de
gjercicios de tronco para valorar adecuadamente su nivel de
ejecucion durante la realizacion de ejercicios de estabilizacion.

- Presentar nuevas metodologias para la evaluacion de la
estabilidad del tronco en estudios de campo, asi como para el
control e individualizacion de la carga de entrenamiento en

programas de ejercicios de tronco.
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HIIT: del laboratorio a la prictica
Dr. Fernando Martin Rivera

Desde el ano 2014 el HIIT se ha posicionado entre las 3
tendencias fitness top del ACSM (Colegio americano de medicina del
deporte), avalado por numerosos estudios cientificos que evidencian su
utilidad, no solo para mejorar los niveles de VO2 max de los practicantes,
sino que también como un tipo de ejercitacién capaz de prevenir y
mejorar diferentes patologias de nivel metabdlico y cardiovascular. Es,
por tanto, una actividad que se puede recomendar a un amplio espectro d
ela poblacién, incluyendo ninos, jévenes, deportistas, determinados
enfermos cardiovasculares (insuficiencias coronarias, Infartos de
miocardio) y/o del metabolismo (diabetes, sobrepeso y obesidad,

sindrome metabolico).

La problematica, como en tantos otros tipos de entrenamiento
ivestigados por la comunidad cientifica viene dada en la gran variedad
de protocolos y/o tipos de HIIT existentes que hacen que su puesta en
practica se dificulte en gran medida. No hay que atender solo a las 9
variables fundamentales de programacion propuestas por Bucheit en el
2013, ademas, los aspectos adicionales a tener en cuenta hacen que, en
una gran mayoria de ocasiones, se repliquen o intenten replicar
directamente los estudios aparecidos a la poblacion general, con

resultados diferentes a los del estudio y, en ocasiones, contrapuestos.
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Es por ello que en esta presentacion se intentard en establecer
unas guias bésicas a la hora de aplicar un HIIT en “tiempo real”, dichas

lineas basicas se resumen en las siguientes:

1.- La necesidad del ejecutante determinara el tipo de HIIT a
aplicar.

2.- A nivel psicologico deberemos atender al estado de las etapas
del cambio en el que se encuentre el ejecutante.

3.- La programacion de las sesiones de HIIT depende de
aspectos no solo fisicos, también psicologicos del gjecutante.

4.- Las recetas que acuden a los estudios publicados, suelen ser
descontextualizadas.

5.- El buen uso de las 9 variables de programacion propuestas
por Bucheit en 2013 es fundamental.

6.- Es necesario alcanzar y mantener unos niveles generales de
fuerza adecuados para la realizacion de las sesiones de HII'T.

7.- Parece ser que el HIIT efectuado después de la sesion de
fuerza dentro de un entrenamiento concurrente no “interfiere” en el
desarrollo de la misma.

8.- El modelo de recuperacion empleado (activo y/o pasivo)
parece que no muestra diferencias intersesion, pero si intrasesion.

9.- Los ejercicios escogidos para realizar el HIIT deberan,
preferentemente, involucrar a la musculatura de los miembros inferiores.

10.- Presentacion de una propuesta bdsica de progresion de

sesiones atendiendo a evidencias y aplicada de forma racional.
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4.3 Comunicaciones Orales/Oral Presentations

Comunicaciones orales 1 / Oral Presentations 1
Viernes, 16 de diciembre /Friday, December 16
09:00 - 10:30 am

1. Substrate oxidation in women during endurance exercise throughout
menstrual cycle phases: IronFEMME pilot study

Ortega, CP.', Cupeiro, R.', Barba, L.', Peinado, AB.'

'LFE Research Group, Department of Health and Human Performance,
Faculty of Physical Activity and Sport Sciences. Technical University of
Madrid, Madrid, Spain.

Background: The contribution of fats and carbohydrates to the exercise
energetic needs depends on several factors, including gender (Isacco et
al., 2012, Vaiksaar et al.,, 2011b, Kraemer et al., 2013). This happens
mostly due to the ovarian hormone natural fluctuations through menstrual
cycle (Isacco et al., 2012).

Objective: To study the differences in substrate oxidation during exercise
among different menstrual cycle phases in oral contraceptive users and
eumenorrheic athletes.

Methods: Fifteen healthy endurance-trained women, eumenorrheic (n=9;
35t 4.3 years; 163£5.8 cm; 57.8£6kg; maximum oxygen consumption
(VOuw) 50.9+3.7ml'min"-kg") or oral contraceptives users (n=6; 28+3
vears; 164+7 cm; 56.517 kg; VO 51.9 £4.5 ml'min’-kg") participated in
the study. Fach participant performed 40 min running at the speed
corresponding to the 75% of VOu.. previously determined. Exercise was
completed on a treadmill and was performed in the different phases of
menstrual cycle: early follicular (EFP), mid follicular (MFP) and luteal
phase (LP) for the eumenorrheic women and hormonal phase (HP) and
non-hormonal phase (NHP) in oral contraceptives users.

Results: There were no differences in the Respiratory Exchange Ratio

(RER) among different menstrual cycle phases in women with regular
cycle: RER values from min 35 to 40 were, at EFP 0.88, at MDP 0.84 and
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at LP 0.85 . As well as in women on oral contraceptives mean RER values
during HP and NHP from min 35 to 40 were 0.87 and 0.89 respectively.
There were no differences in the macronutriente oxidation among the
different menstrual cycle phases 1.90 g CHO min" and 0.45 g fat-min" at
EFP, 1.60 g CHO'min' and 0.55 g fatmin’ at MFP and 1.78 g
CHO'min" and 0.55 g fatmin’ at LP. Either in women on oral
contraceptives 1.87 ¢ CHO'min" and 0.31 g fat‘min" at HP and 2.08 g
CHO min" and 0.36 g fat'min" at NHP.

Conclusions: Our preliminary results suggest that the different hormonal
environments of each menstrual cycle phase do not significantly influence
the energy metabolism in endurance-trained women.

Practical applicaion: More research i1s needed to confirm these
preliminary results, which suggest that the use of energy substrates is not
modified by the action of sex hormones. Based on these data, any dietetic
or training strategy for improve performance should be designed taking
into account several circumstances such as the duration or intensity of the
effort, but not the menstrual cycle phase.
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2. Effect of strength training under hypoxia conditions on muscle
performance, body composition and blood parameters

Ismael Martinez-Guardado, Adrian Gonzilez-Custodio, Alba Camacho-
Carderiosa, Marta Camacho-Cardenosa, Rafael Timén, Guillermo Olcina

'Sport Sciences Faculty. University of Extremadura. Caceres.

Background: Resistance training is the best way to cause muscular
adaptations. Current guidelines state that loads >659% 1RM are necessary
to elicit favorable increases in hypertrophy (Kraemer et al, 2002;
Kraemer & Ratamess, 2004). Besides this, the addition of hypoxic
stimulus during resistance training is suggested to increase the metabolic
responses, enhancing hypertrophy and muscle strength (Kon, Ikeda,
Homma, & Suzuki, 2012)

Objective: To determine the adaptations caused by hypoxia resistance
training on strength, anthropometric and hematological parameters.

Methods: Thirty-two untrained subjects participated in the study (weight:
74.68+12.89 kg; height: 1.75+0.08 c¢m; BMI: 24.28+3.80 kg/m’). They
were randomized in two groups: hypoxia or normoxia. A training period
of 7 weeks in a hypoxia chamber under normobaric hypoxia conditions
(F1O2= 13%) was performed. At the beginning, resistance training
consisted of maximum repetitions to failure at 659% 1RM, and then, every
two weeks, intensity training increased to finish at 80%1RM. Initial and
final measurements were taken. Body composition and muscle mass were
assessed through skin folds and muscle perimeters. Strength was
evaluated with 1RM tests in the following exercises: bench press, biceps
curl, french press, rowing hip and half squat. Hemoglobin and hematocrit
were determinated through venous blood. Comparisons between
experimental conditions were subjected to one-way ANOVA analysis.

Results: The hypoxic group raised more kilograms in the 1RM biceps
curl at the end of the protocol. Such group gained more muscle
percentage and decreased fat percentage. They also obtained a smaller
chest perimeter compared to normoxic group. No changes in hemoglobin
and hematocrit levels were found after the training.
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Conclusions: In conclusion, the proposed training may cause an increase
in strength at least in the biceps curl and changes in body composition. It
seems to have no effect on red blood cells.

Practical application: This training can benefit athletes who need to
increase their percentage of muscle mass or decrease fat percentage in a
short period of time ahead of competition.

Funding: This paper was supported by the Council of Extremadura (Aid
for research groups GR 15020) for funding the research.
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3. Determinacién del cardcter del esfuerzo a través del control de la
velocidad en el gjercicio de sentadilla

Martinez-Cava A.', Moran R.', Sanchez-Medina L.?, Gonzilez-Badillo J J.
*y Pallarés J. G.'

'Human Performance and Sports Science Laboratory. Faculty of Sport
Sciences, University of Murcia, Spain

*Studies, Rescarch & Sports Medicine Center. Government of Navarre.
Pamplona, Navarre, Spain.

"Faculty of Sport, Pablo de Olavide University, Seville, Spain

Introduccién: La sentadilla es uno de los ejercicios de entrenamiento de
fuerza mas utilizados y eficaces para el fortalecimiento del miembro
inferior, la prevencion de lesiones y la mejora del rendimiento deportivo
(Hartmann et al., 2013). Por otra parte, la velocidad a la que se desplazan
las cargas se ha mostrado como una variable vilida, reproducible y
sensible para determinar la magnitud de carga (%1RM) que supone una
determinada resistencia durante el entrenamiento de fuerza (Gonzilez-
Badillo & Sanchez-Medina, 2010; Pallarés, et al., 2014; Sinchez-Medina
et al., 2014). Sin embargo, ningtin estudio ha analizado la validez de esta
medida para predecir los diferentes caracteres del esfuerzo (CE) que
investigaciones recientes aconsejan para la mejora del rendimiento
neuromuscular 'y funcional, frente a los tipicos protocolos de
entrenamiento hasta el fallo muscular (Sanchez-Medina & Gonzdlez-

Badillo, 2011).

Método: Estudio cuantitativo, no experimental y descriptivo con grupos
contrabalanceados y randomizados por ejercicio y magnitud de carga. 17
varones Jovenes experimentados en el entrenamiento de fuerza,
realizaron, en dos ocasiones, repeticiones hasta el fallo en el ejercicio de
sentadilla completa, ante cargas del 65%, 75%, 85% y 95% 1RM. Todas
las repeticiones se ejecutaron a la maxima velocidad voluntaria en la fase
concéntrica en una maquina Smith. Se monitorizo para su posterior
andlisis la velocidad en cada repeticion de la serie con un transductor
lineal de velocidad para conocer en cada individuo la velocidad que se
alcanza cuando le restan por completar 2, 4, 6 v 8 repeticiones en la serie.

Resultados: La velocidad a la que se debe detener la serie de repeticiones

para alcanzar un determinado CE es independiente (p<0,05) de la carga
(65-95% 1RM): +2 rep 0.39-0.41 m/s; +4 rep 0.44-0.46 m/s; +6 rep 0.48-
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0.50 m/s; +8 rep 0.53-0.54 m/s. Del andlisis de reproducibilidad de las
velocidades de parada asociadas a cada %1RM se desprende que son
notablemente bajos (CV 3.3-7.2%).

Conclusiéon: Monitorizar la velocidad de las repeticiones durante una
serie de entrenamiento de fuerza es un indicador vilido y reproducible
del caricter o grado real de esfuerzo que supone dicho estimulo,
surgiendo asi una herramienta prictica, segura y accesible que permite
detener con precision la serie de repeticiones en el momento apropiado
(e.g. a falta de 2, 4, 6 u 8 repeticiones para el fallo muscular) segin los
objetivos neuromusculares marcados y el nivel de fatiga propuesto para
cada sesion.

Aplicacién practica: Este sistema del control mejora notablemente las
debilidades y desventajas que presenta la percepcion subjetiva del
esfuerzo para prescribir el CE.
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4. Respuesta materna y fetal durante un protocolo de fuerza para la
bisqueda de una Repeticion Méxima en una embarazada de 24 semanas.
Presentacién de un caso

Romero - Gallardo, L., Océn-Hernandez, O.’, Montero-Hernandez J. °
Campos-Marcos F.? , Gutiérrez Sainz, A’

' Departamento de Educaciéon Fisica y Deportiva. Facultad de Ciencias
del Deporte. Universidad de Granada. Granada. Esparia.

* Departamento de Obstetricia y Ginecologia. Universidad de Granada,
Granada. Espaia.

Departamento de Fisiologia. Facultad de Medicina. Universidad de
Granada.

Introduccion: La respuesta fetal en embarazadas que entrenan a alta
mtensidad ha sido poco estudiada. La bibliografia describe pruebas de
esfuerzo aerobicas (Salvesen, 2012) (Szymanski, 2012) (Bailey, 1998)
pero no son las apropiadas para deportes predominantemente
anaerobicos.

Objetivo: Estudiar la respuesta de parametros maternos y fetales con un
protocolo de fuerza para encontrar la Repeticion Miaxima (RM) en una
gestante de 24 semanas competidora de Crossfit.

Meétodo: Se realizo una adaptacion del protocolo de Fleck y Kraemer
(1997) de busqueda de una RM, ya que es el habitual en la deportista.
Los movimientos seleccionados fueron Over Head Squat (OHS) y Peso
Muerto (PM). Se realizé en 4 fases: 1) Calentamiento general; 2) Cuatro
repeticiones al 40% de su RM; 3) Dos series; una de tres repeticiones al
70% de la RM y una al 90%; 4) tnica repeticion al 100% de la RM. El
bienestar fetal se controlé con ecografia abdominal y se evaluo frecuencia
cardiaca fetal (FCF) los parametros de flujo sanguineo utero-placentario
(arterias uterinas y arteria umbilical) antes y después de la prueba. En la
madre se midi6é frecuencia cardiaca, saturaciéon de oxigeno, tension
arterial (TA), nivel de lactato y percepcion subjetiva del esfuerzo segin la

escala OMNI-RES (RPE).

Resultados: En la madre se observo:
TA basal: 114/64; FC basal: 68 ppm.
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1. OHS: alcanz6 un RM de 65 kg. FC Final: 163 ppm, 76 ppm tras 3’ de
recuperacion. RPE de 8.

2. PM: obtuvo un RM de 110kg. FC Final de 124 ppm, 89 ppm tras 3’ de
recuperacion. RPE de 9.

Saturacion de Oxigeno Final: 99%, TA Final: 112/68, Lactato Final: 1,2
mmol/l

Los parametros de control fetal fueron similares antes y después de la
prueba, con una FCF de 143 lpm antes y 146 después e indices vasculares
umbilical y uterinos sin cambios clinicamente significativos.

Conclusiones: La realizacion de una prueba de esfuerzo para evaluar
fuerza maxima en gestantes es plausible y sin suponer riesgo materno-fetal
en gestaciones de curso normal en el 2° trimestre de embarazo.

Aplicaciéon practica: En gestantes que realizan un entrenamiento que
incluye mds porcentaje de trabajo anaerobico, consideramos que se debe
estandarizar un protocolo especifico de pruebas de esfuerzo, y el
planteado en este trabajo es seguro y reproducible. Sin embargo, son
necesarios mas estudios de este tipo y en otros trimestres de la gestacion
para poder obtener conclusiones y poder generalizar este tipo de
protocolo.
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5. Perfil fuerza-velocidad y funcionalidad fisica en las personas mayores:
es hora de mirar m3s alli de la 1-RM

Alcazar J1, Rodriguez-Lopez C!, Guadalupe-Grau A2 3, Alfaro-Acha A3,
Navarro-Cruz R!, Garcia-Garcia FJ3, Losa-Reyna J3, Ara I!, Alegre LM,

1. GENUD Toledo Research Group, Universidad de Castilla-La
Mancha, Toledo (Espaiia).

2. ImFINE Research Group, Universidad Politécnica de Madnd,
Madrid (Esparia).

3. Hospital Virgen del Valle, Complejo Hospitalario de Toledo, Toledo
(Espana).

Introduccién: La fuerza muscular mixima, tradicionalmente evaluada a
través del test de 1 repeticion maxima (1-RM), ha servido durante décadas
para la evaluacion de la funcién muscular y diseno de programas de
entrenamiento de fuerza/potencia.  Sin embargo, en las personas
mayores, la potencia muscular estd mds relacionada con la funcionalidad
fisica que los valores de 1-RM (Byrne, Faure, Keene, & Lamb, 2016). Por
ello, a la hora de evaluar la funcién muscular de las personas mayores, y
establecer los parametros de entrenamiento, podria ser mds conveniente
la utilizaci6n de otros indicadores diferentes a la IRM.

Obyjetivos: Conocer qué indicador de la funcion muscular guarda mayor
relacion con la funcionalidad fisica, y qué parametros del perfil fuerza-
velocidad (F-V) podrian ser utilizados para optimizar el diseno de
programas de entrenamiento de fuerza/potencia en las personas mayores.

Métodos: Veintidos personas mayores (edad: 75.6£4.3 anos; IMC:
30.3£4.7 kg/m?%; SPPB: 11.4£0.9 puntos) participaron en este estudio. La
funcionalidad fisica se establecié por medio de la velocidad habitual de la
marcha en 4 m (Vmar) (Guralnik et al., 2000). Tras una familiarizacién,
se evaluo en el ejercicio press de prerna la velocidad de ejecucion a
diferentes intensidades progresivas hasta alcanzar la IRM. Se utilizé6 un
encoder lineal para registrar todas las repeticiones y determinar el perfil
F-V de cada participante. Se aplicaron modelos de regresion lineal y
cuadriticos ajustados por variables de confusion para analizar la relacion
entre las diferentes variables estudiadas.

Resultados: Se observd una mayor relacion entre la potencia muscular
maxima (Pmax) y la Vmar (2=0.34), en comparacion con la 1-RM
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(r2=0.19) (p<0.05). No obstante, la variable que mejor explicé Vmar fue la
potencia muscular producida al 80% del peso corporal (P80) (1r2=0.45;
p<0.01). Entre los parametros individuales del perfil F-V, aquellos que
mayor influencia tuvieron sobre P80 fueron el intercepto de F (F0)
(r2=0.79; p<0.001) y la pendiente de la ecuacién de regresion del perfil F-
V (PFV) (r2=0.25; p<0.0J).

Conclusiones: Fl indicador de funcion muscular que mayor relacion
obtuvo con la funcionalidad fisica de las personas mayores fue P80. A su
vez, los pardmetros del perfil F-V que mejor explicaron P80 fueron FO y
PFV.

Aplicaciones practicas: Para optimizar los beneficios de los programas de
entrenamiento de fuerza/potencia en las personas mayores, se deberia
tener en cuenta el perfil F-V, e individualizar los objetivos y parametros
del programa en funcién de los déficits individuales en indicadores como

FO y PFV.
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6. Evaluation of effectiveness of whole body electromyostimulation as
post exercise recovery method

De La Camara, MA., Veiga, OL.'

'‘Department of Physical Education, Sport and Human Movement,

Faculty of Teacher Training and Education, University Autonomous of
Madrid, Madrid, Spain.

Background: The use of strategies and recovery methods are needed to
obtain the best results in training and competition. Electromyostimulation
has been studied as a post exercise recovery method and the results are
inconsistent and heterogeneous compared to other recovery methods.
Whole body electromyostimulation (WB-EEMS) 1s a new device that is
being used in health and sport training. This device has wider electrodes
surface compared to the conventional electromyostimulation devices and
it could maximize its effects.

Objective: To evaluate the effectiveness of WB-EMS as a post exercise
recovery method compared with active and passive recovery in healthy
trained men.

Methods: The study included nine trained men (aged 20-24 years).
Subjects went to the laboratory one time per week. Fach time, they had to
perform the same workload training to generate acute fatigue and
immediately after that, complete 20 recovery minutes with a different
method (passive recovery, active recovery and WB-EMS recovery).
Several physiological variables as a lactate, heart rate, percentage of
hemoglobin tissue saturation, temperature and neuromuscular fatigue
were measured to evaluate recovery. They were registered at baseline and
post exercise (5, 12, 20 minutes). Besides the total quality of recovery
(TQR scale) and perceived pain (VAS scale) were evaluated immediately
post recovery period and 24 hours afterwards. Friedman test for repeated
measures were used to determine differences between recovery methods,
and Wilcoxon t test was applied to examine specific pairwise differences.

Results: The results showed similar values i physiological and
psychological variables between methods in most of the measurements,
although statistically differences were found regarding the WB-EMS
between baseline and post recovery levels in percentage of hemoglobin
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tissue saturation (p=0.023) and lactate concentration (p=0.021), in contrast
to the other two methods which were able to recover baseline levels.

Conclusions: The application of the WB-EMS showed a similar response
compared to the other recovery methods, although the WB-EMS was less
effective than active and passive recovery methods for reestablishing the
hemoglobin tissue saturation and blood lactate concentration levels.

Practical application: This study suggests that WB-EMS could be used as
a recovery method, but it would not be more effective than other classical
recoveries. Likewise, WB-EMS could not be a suitable recovery method
in sports where brief rest and recovery between sets or competitions are
necessary.
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7. Load-velocity relationships in the weighted prone pull-up exercise

Mario Muiioz-Lépez', Carlos Balsalobre-Fernindez’, David Marchante',
Miguel A. Cano-Ruiz' & José Lopez Chicharro’

"Powerexplosive Center, Madrid, Spain
"Department of Sport Sciences, European University of Madrid, Spain
*Complutense University of Madrid, Madrid, Spain

Background: Training intensity in resistance training 1s generally
acknowledged as the most important variable to produce the desired
neuromuscular adaptations (Fry, 2004; Schoenfeld, Wilson, Lowery, &
Krieger, 2014). To do this, movement velocity was shown to be an
accurate, effective and non-fatiguing method to quantify relative intensity
I resistance exercises such as bench press or full-squat (Conceicio,
Fernandes, Lewis, Gonzaléz-Badillo, & Jimenéz-Reyes, 2016; Gonzalez-
Badillo & Sinchez-Medina, 2010; Jidovtseff, Harris, Crielaard, & Cronin,
2011). However, to our knowledge, there are no studies in the literature
that analyze the specific relationships between load and velocity on the
prone pull-up exercise.

Purpose: Consequently, the aim of the present study is to analyze the
load-velocity relationships in the prone pull-up exercise to determine the
velocity associated at each 9%1-RM.

Methods: Eighty-two resistance-trained males (N = 82 men; Age = 26.8 +
5.0 yrs., Pull-up 1RM - normalized per kg of body mass- = 1.5 + 0.34)
performed a 4-loads incremental test in the prone pull-up exercise with
loads ranging 60-100% of their 1-RM while mean propulsive velocity
(MPV) were being registered using the Smartcoach Power Encoder linear
position transducer (LPT) (Smartcoach Europe, Stockholm, Sweden).
Each participant performed 2 repetitions with each load, and the one with
higher MPV was registered. Individual first order least squares regression
was used to determine load-velocity profiles.
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Results: An almost perfect relationship between 961-RM and MPV was
observed in all cases (R° = 0.975 + 0.02, SEE = 0.035 £+ 0.02 m/s). When
using each participant’s regression equation to estimate MPV for a certain
%1-RM, an almost perfect correlation, with no significant differences was
observed between the estimated and actual MPV for each %1-RM used in
the mncremental tests (r = 0.987 £ 0.01, Mean difference = 0.033 = 0.07
m/s, p = 1.00).

Conclusions: Given the very high correlation between MPV and the load
at which that velocity was produced, it can be concluded that movement
velocity 1s an effective and accurate method to determine training intensity
(in terms of %1RM) in the prone pull-up exercise.

Practical applications: Strength and conditioning coaches who wish to
monitor training intensity when prescribing the prone pull-up exercise
might benefit from measuring movement velocity, because it would allow
to know athlete’s 1-RM without conducting an actual 1-RM test.
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8. Effects of two types of strength periodization on performance in young
handball team players

Sabido, R.,' Hernandez-Davé, J.L.,' & Fernindez-Fernandez, J.'
! Sports Research Center, Miguel Hernandez University, Elche, Spain

Background: According to several studies, periodized strength programs
provide larger benefits than non-periodized programs (Rhea & Alderman,
2004). The most usual periodized strength program is called lineal
periodization, and it 1s characterized by an initial high volume and low
intensity of training, progressively decreasing volume and increasing in
mtensity (Rhea et al, 2002). Another type of periodization is undulating
periodization, and is characterized by modifications in volume and
intensity daily (Buford et al., 2007).

Objective: The aim of this study is to known the effects on performance
of two different strength periodizations in young handball team players.

Methods: Fifteen handball team players, were assigned to one of the
periodization groups: Lineal Periodization (LP=6) and Daily Undulating
Periodization (DUP=9). Pre and post-tests included repetition maximum
(RM) back squat, countermovement jump (CM]J), triple jump with left
and right leg, 20 m speed test, standing medicine ball throw, and a 9 m
Jjumping throw. Strength training was performed twice a week throughout
an 8-week period. LP group performed sessions in the following order:
hypertrophy (3 weeks), power (3 weeks) strength and explosive strength (2
weeks); while DUP group alternated every week two different sessions.
Total volume and intensity during the 8-week period were equal in both
training groups.

Results: LLP and DUP groups improved RM back squat (17% and 33%
respectively) and performance in triple jump with both legs (LP=9% and
12%; DUP=3% and 49). Throwing performance with medicine ball and
in 9 m throw were modified significantly only in DUP.

Conclusions: It can be concluded that in young handball players, both
periodization programs improve significantly maximal strength and
horizontal jumping performance, but DUP seems special influence to
improve throwing performance.
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Practical Applications: Coaches can to use LP or DUP periodization
when the objective is to improve maximal strength or jump performance.
However, if the objective 1s to improve upper limb performance in young
handball team players, DUP appear a better choice.
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9. Determining physiological and performance variables during a time
trial in a first category mountain pass

Nuria Romero-Parra, Ana B. Peinado, Miguel A. Rojo-Tirado, Rocio
Cupeiro, Javier Butraguerio, Eliane A. Castro, Francisco J. Calderon and
Pedro J. Benito

LFE Research Group, Department of Health and Human Performance.
Faculty of Physical Activity and Sport Science-INEF. Technical University
of Madrid

Background: Physiology and performance of uphill time-trials (T'T) in
professional road cycling have been previously described (Lucia A et al.,
2004; Padilla S, Mujika I, Orbananos J, & Angulo F, 2000; Padilla S,
Mujika I, Santisteban J, Impellizzer1 FM, & Goiriena JJ, 2008). Recent
field-based uphill trials focused on power output due to its reliability and
accuracy to assess aerobic and anaerobic performance (Bossi AH, Lima
P, Perrout de Lima J, & Hopker J, 2016; Vogt et al., 2008; Vogt et al.,
2007). However few studies have attempted to correlate the different
physiological and performances variables in field conditions.

Objective: To assess the relationships among power output, velocity,
cadence and oxygen uptake (VO.) during an uphill time-trial frequently
used 1n cycling competitions.

Methods: Fourteen elite road cyclists (mean+SD: 256 years, 174+4.2 cm,
64.4+6.1 kg) completed a field-based uphill TT in a 9.2 km first category
mountain pass with a 7.1% slope. Oxygen uptake, power output, velocity
and cadence were measured throughout the test.

Results: During the TT mean power output and velocity were: 302+7 W
(4.2+0.1 W-kg") and 18.7£1.6 km/h, respectively. Mean VO. was:
3941+110 ml-min" (61.6£2.0 ml-kg'-min’). Mean power output, both
absolute and relative to body mass, were strongly correlated with mean
velocity (r= 0.82, for both correlations) and maximum velocity (r=0.77
and r=0.7)5, respectively). Strong associations were also observed between
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peak power output and both mean and maximum velocity (r=0.78 and
r=0.80, respectively). Regarding cadence, a moderate correlation was
appreciated with mean power output relative to body mass (r =0.50),
whilst non significant associations were found with velocity. Finally, a
moderate correlation between oxygen uptake (ml'min'-kg') and power
output relative to body mass was observed (r=0.42), (p < 0.001 for all
correlations)

Conclusion: During an uphill TT, velocity rises as a consequence of
mncreasing power output whilst cadence and oxygen uptake do not seem
as decisive in order to achieve a competitive advantage.

Practical Application: This data may provide coaches and cyclists, both
elite and non professional, with information to adjust training prescription
accordingly, allowing them to compare their performance to an elite
model.
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10. Validity of an iPhone app for the measurement of barbell velocity on
the bench-press exercise

Carlos Balsalobre-Fernandez', David Marchante’, Mario Mufioz-Lopez’

‘Department of Sport Sciences, European University of Madrid, Spain
‘Department of Research & Development, Powerexplosive Center,
Madrid, Spain

Background: Although it is really popular, prescribing training intensity as
a percentage of the 1RM (for example, 759 1RM) has a major drawback:
it requires performing a maximal effort that might increases the risk of
injuries or overtraining (Pollock et al., 1991). The measurement of
movement velocity has been demonstrated to be the best non-invasive
methodology to estimate the 1RM of the subjects thanks to the load-
velocity relationship, for which the velocity at which the bar is lifted is
extremely well correlated (R*> 0.97) with the load it represents (Gonzalez-
Badillo & Sanchez-Medina, 2010; Jidovtseff, Harris, Crielaard, & Cronin,
2011). However, the technology needed to measure movement velocity 1s
often expensive and unpractical under field conditions.

Purpose: The purpose of the present study was to analyze the concurrent
validity and of an iPhone app based on high-speed video recording and
Newtonian physics to calculate barbell velocity on the bench-press
exercise in comparison with a linear transducer (LT).

Methods: Ten resistance trained males with at least 4 years of experience
in bench-press training (N = 10; Age = 26.5 + 6.5 yrs.,; Bench-press IRM
= 111.7 £ 39.7 kg -1.34 * 0.25 normalized per kg of body mass-)
performed 5 sets of 1-2 repetitions on the bench press exercise with loads
ranging 75-1009% of their 1RM while barbell mean velocity was being
recorded with the Smartcoach Power Encoder (Smartcoach Europe,
Stockholm, Sweden) LT and an iPhone app called PowerLift
simultaneously. Concentric mean velocities of the resultant 130
repetitions measured with both systems were compared using several
statistical analyses.

Results: Pearson’s product-moment correlation coefficient showed a

significant, very high relationship between the values of mean velocity

measured with PowerLift and the LT (r = 0.94, CI = 0.92-0.96, SEE =
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0.028 m/s, slope of the regression line = 0.97, p< 0.001). Also, the
independent measures t-test revealed that there was no systematic bias
between the values of mean velocity measured with the app and the LT (p
= (0.195; mean difference between instruments = 0.013 m/s, 90% CI = -

0.007-0.034).

Conclusions: The PowerLift app was found to be highly valid for the
measurement of mean velocity on the bench press exercise in comparison
with a linear transducer.

Practical applications: These results could have major practical
applications for strength and conditioning coaches who wish to monitor
exercise intensity by measuring movement velocity in an affordable, field-
based way.
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11. Refining the methodology to assess power output during the loaded
squat jump and countermovement jump

Garcia-Ramos, A., Jaric, S.’, Pérez-Castilla, A.', Padial, P.', and Feriche,
B.

' Department of Physical Education and Sport, Faculty of Sport Sciences,
University of Granada, Granada, Spain.

* Department of Kinesiology and Applied Physiology & Biomechanics
and Movement Science Graduate Program, University of Delaware,
Newark, United States.

Background: The loaded squat jump (SJ) and countermovement jump
(CM]), using free-weights or a Smith machine, are the two jump types
most commonly used to evaluate lower-body muscle function (Cuk et al.,
2014; Garcia-Ramos et al., 2016). Power output is one of the variables
most used to evaluate vertical jumps (Markovic & Jaric, 2007). However,
the interday reliability of power output of these exercises conducted
under different loading conditions and using different measurement
methods remains underexplored.

Objective: To determine which loading-type (free-weight vs. Smith
machine), which measurement method (force plate [FP] vs. linear velocity
transducer [LVT]), and which variable-type (maximum vs. averaged)
provide the most reliable power output obtained from loaded SJ and

CM]J.

Methods: During four consecutive weeks, 23 collegiate men conducted
two testing sessions per week (48-72 hours apart) using only one of the
four exercises: free-SJ, Smith-SJ, free-CM]J, or Smith-CM]J. The maximum
and averaged values of power were simultaneously recorded by a FP and
a LVT when loaded by 17, 30, 45, 60, and 75 kg. The reliability for each
individual load was assessed through the coeflicient of variation (CV) and
a CV ratio of 1.15 was deemed as the smallest important ratio (Fulton et

al., 2009).
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Results: Acceptable reliability of power output was observed under all
conditions (CV < 109%). The use of the Smith machine was associated
with higher reliability in SJ (CV.. = 1.30) but the opposite was true for
CM]J (CV.i = 1.33). During the SJ the LVT provided power output with
higher reliability than FP (CV... = 1.16), but no meaningful differences
between measurement methods were observed for the CMJ (CV.w =
1.10). The maximum variables were more reliable than the averaged
variables when observed from CM]J (CV... = 1.16) and, particularly, SJ
(CV.i= 2.04).

Conclusions: Although the power output is acceptable reliable under all
conditions, there are particular advantages of the loading-type,
measurement method, and variable-type.

Practical application: The use of a Smith machine (instead of Free), a
LVT (nstead of FP), and reporting the maximum values (instead of the
averaged) are recommended to enhance the measurement reliability when
testing power output during the loaded SJ. The use of a Smith machine is
not recommended when testing power output during the loaded CM],
particularly when the FP is used as the measurement method.
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Cuk, I., Markovic, M., Nedeljkovic, A., Ugarkovic, D., Kukol;, M., &
Jaric, S. (2014). Force-velocity relationship of leg extensors obtained
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12. Efectos de diferentes calentamientos basados en la potenciacién post
activacion en la capacidad de repetir sprint en jugadores de futbol.

Rodriguez-Fernandez A. **, Sanchez-Sanchez J.”, Petisco, C.’, Carretero,
M.’, Rodriguez-Campillo, R.*

1 Universidad Isabel I, Burgos, Espaiia.

2 Grupo de Valoracion de la Condicion Fisica (VALFIS), Instituto de
Biomedicina, Le6n, Esparia.

3 Grupo de Investigacion en Planificacion y Evaluacion del
Entrenamiento y Rendimiento Deportivo, Universidad Pontificia de
Salamanca.

4 Departamento de Ciencias de la actividad fisica, Universidad de Los
Lagos, Osorno, Chile.

Antecedentes: La capacidad para realizar acciones explosivas repetidas
(RSA) es un factor de rendimiento en futbol (Iaia et al., 2015). Por este
motivo, es Interesante analizar qué estrateglas pueden mejorar esta
capacidad (Sim, Dawson, Guelfi, Wallman, & Young, 2009). Junto a los
programas de entrenamiento para la mejora del RSA, es interesante
analizar qué estrategias de activacion pueden incidir positivamente en esta
cualidad (Low, Harsley, Shaw, & Peart, 2015). Aunque el efecto del
calentamiento tradicional (carrera de baja intensidad, flexibilidad y
acciones especificas) han sido ampliamente analizado (McGowan, Pyne,
Thompson, & Rattray, 2015), la respuesta a una activacién que incorpore
el fenomeno potenciacion post-activacion (PAP) en es tan conocida
(Wilson et al., 2013).

Objetivo: Comparar los efectos de un calentamiento tradicional frente a
dos calentamientos PAP sobre el rendimiento en RSA.

Métodos: Dieciséis jugadores de futbol (> 6 anos de experiencia)
realizaron un test RSA (6x20 m con 20 s de recuperacion). Para
determinar el rendimiento se evaluo el Mejor tiempo (RSA)) y tiempo
medio (RSA.). Se aplicé un calentamiento tradicional (Control), uno
PAPI (control mas sentadilla a 1m/s con ~609% 1RM) y PAP0.5 (control
mas sentadilla a 0.5 m/s con ~90% 1RM) en 3 dias diferentes. La carga
PAP fue determinada con un test de carga progresiva (Gonzalez-Badillo
et al.,, 2015) con encoder lineal SmartCoach (PowerEncoder®, Europe
AB. Stockholm, Sweden) En todos los casos, 5 minutos después del
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calentamiento se realizé el test RSA. Se utilizo la prueba ANOVA para
establecer la significatividad y se determiné la Cohen’s d.

Resultados: No se obtuvieron diferencias significativas en RSA, y RSA..
entre los tres calentamientos. Sin embargo, para RSA. se observa un
efecto favorable con PAP(.5 respecto a la intervencion control (ES = 0.4).

Conclusiones: PAP1 y PAP0.5 no incrementan significativamente el
rendimiento en RSA respecto a un calentamiento estindar. Se observa
una tendencia a la mejora del resultado en RSAb con PAP0.5.

Aplicaciones pricticas: La mejora del rendimiento en RSA puede verse
favorecida por la inclusion de estrategias que fomenten PAP como
complemento al calentamiento tradicional.
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4.4 Posteres/Posters
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FITNESS/HIIT

Efectos de un protocolo HIIT de ejercicios funcionales sobre el
rendimiento deportivo

Gonzilez-Custodio, A.', Bermejo,].", Martinez-Guardado,l.', Marcos, M.'
Olcina, G.!, Timén, R."

'Grupo de Avances en Entrenamiento Deportivo y Actividad Fisica
(GAEDAF), Facultad de Ciencias de la Actividad Fisica y del Deporte.
Universidad de Extremadura. Céceres (Esparia)

Introduccion: En la actualidad numerosos estudios confirman que el
entrenamiento intervalico de alta intensidad (HII'T) genera mejoras en el
rendimiento deportivo. Se han estudiado numerosos protocolos pero
existen pocas referencias acerca de un entrenamiento que implique
movimientos funcionales y su efecto a largo plazo sobre el rendimiento

del deportista (Gibala, M.J. & McGee, S.L. 2008)

Objetivo: El objetivo de este estudio fue determinar los efectos sobre el
rendimiento de un protocolo HIIT, pero basado en gjercicios funcionales
en sala de gimnasio.

Métodos: Ll estudio estuvo compuesto por 10 sujetos, estudiantes de
Grado en Ciencias de la Actividad Fisica y el Deporte, moderadamente
entrenados. Ll protocolo se caracterizaba por ejercicios funcionales
realizados en circuito formado por 6 ejercicios que se ejecutaban a
maxima intensidad durante 30”7, y un descanso entre los mismo de 15”.
El orden de los ejercicios fue: Eliptica, Battle Rope Alternating Squats
Waves, Escalera de agilidad, Kettlebell Swing, Burpess y multisaltos con
vallas. El estudio se prolongéd 4 semanas, en las dos primeras semanas se
realizaron 3 series de estos ejercicios y las dos ultimas 4 series. Se
realizaron mediciones antes y después del programa. Las mediciones
realizadas fueron un estudio antropométrico, T-Test, Yo-Yo Test, tensioén
arterial, hemoglobina y el gasto energético en reposo indirectamente con
datos ventilatorios. Por tltimo se realizo un test de potencia maxima

97



IX International Symposium i Strength Training
December 16-17, 2016

sobre cicloergébmetro Cycleops Pro 400, consistia en ejecutar un minuto a
maxima intensidad, analizando potencia media y maxima de la prueba.
Tras este test se tomo lactato. En cuanto al andlisis de resultados se
realizo la prueba de Wilcoxon para conocer los cambios intrasujeto.

Resultados: Se encontraron mejoras en el VO2 Max (ml/kg/min) (44,97 +
1.7 vs 47.32 + 3.07 , p=0,01); Potencia Max (W) (573.5 + 37,57 vs 643,67
+ 54,68 , p=0,04); Peso Graso (Kg) (10.35 vs 9.98 , p=0,05); Porcentaje
Graso (%) (13.61 vs 13.20 , p=0,05).

Conclusiones: Un protocolo HIIT basado en ejercicios funcionales en
sujetos moderadamente entrenados mejora la condicién fisica y optimiza
la composicion corporal

Aplicacién practica: Deportistas amateurs que no dispongan de tiempo
suficiente para entrenar con altos volimenes de trabajo pueden utilizar un
protocolo similar al utilizado durante este estudio para mejorar su
condicion fisica y disminuir su masa grasa.

Proyecto financiado por el Gobierno de Extremadura (Espana) (Ref:

GR15020-CTS036)
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Relevance of carbohydrate and fat oxidation in female Crossfit® athletes
Lépez-Grueso, R., Sabido, R.'& Ferndndez-Fern4dndez, J.'

' Sports Research Center, Miguel Hernandez University, Elche, Spain

Background: CrossFit® is a group-based HIIT mixing aerobic and
strength exercises with focus on functional movements (Smith, Sommer,
Starkoff, & Devor, 2013). Several studies has been shown CrossFit®
workouts elicit cardiovascular training response and a significant improve
in fitness level (Butcher, Neyedly, Horvey, & Benko, 2015; Smith et al.,
2013). During HIIT carbohydrate oxidation has been considerate the
most important metabolism to explain performance, and the contribution
of fat metabolism has been less investigated. Recently Hetlelid et al (2015)
have shown as fat oxidation can explain the greater capacity to perform
HIIT activities in advanced athletes.

Objective: The aim of this study is to know the influence of carbohydrate
and fat oxidation in Crossfit® athletes during two workouts.

Methods: Nine female participants with 12 months minimum of
experience in Crossfit training participated in the study. Participants were
monitored using a Cosmed K4 portable gas analyzer to measure VO2 and
to estimate the quantity of energy expended during two typical Crossfit®
workouts (“Fran” and “Cindy”). Pearson correlation with 909% CL were
used to establish the relationship between VO2max, performance,
carbohydrate and fat oxidation.

Results: Fat and carbohydrate oxidation had a significant and moderate
(r=.614 and r=-.679 respectively) correlation with performance in “Fran”.
Only fat oxidation had a significant and moderate correlation (r=.536)
with performance in “Cindy”.

Conclusions: Acrobic and anaerobic metabolisms are important during
Crossfit® WODs, but especially fat metabolism could be an important
key to performance during high duration WODs as the “Cindy”.

Practical Applications: Our results suggest that the capacity to oxidise fat

during WODs could be an advantageous adaptation for Crossfit®
athletes.
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Perfil de Potencia en Remo Indoor: Una propuesta prictica
Gonzalo, 1.**°, Aznar, S.**

'Elements Research Group, Madrid, Esparia; *Seleccién Nacional Indoor
Triathlon, Espafia; ° Grupo de Investigacion PAFS, Universidad Castilla
La-Mancha, Toledo.

Introduccién: El remoergémetro comienza a ser de uso habitual en el
ambito del fitness gracias a su inclusion en nuevas modalidades deportivas
como Crossfit™ o Indoor Triathlon™. En otros deportes como el
ciclismo, se ha sugerido la creacion de perfiles de potencia para: a)
caracterizar los puntos débiles y fuertes de rendimiento del deportista; b)
controlar el progreso del entrenamiento; y ¢) dar parimetros de
intensidad en la prescripcion de métodos mtervilicos (Allen & Coggan,

9014, pp. 77-88).

Objetivo: Proponer un perfil de potencia en remoergéometro que pueda
ser aplicado por entrenadores para la prescripcion de intervalos de alta
mtensidad y para la prediccion del rendimiento en diferentes
modalidades deportivas, asi como para el control de los resultados de los
programas de entrenamiento.

Método: Revision de la literatura siguiendo los criterios de Benito vy cols.
(2007). Consulta personal por parte de los autores con expertos
internacionales en rendimiento deportivo de las siguientes modalidades:
Remo, Crossfit™, Indoor Triathlon™,

Resultados: Se determinan cuatro zonas de valoracion para crear el perfil
de potencia, a efectuarse en un remoergémetro tipo Concept Il (modelo
C, D o E), ya que ha demostrado tener un error estindar de medida
preciso (Soper & Hume, 2004). Las zonas se expresardn en relacion al
peso corporal del sujeto. Los test se realizardn con un fuerte estimulo
verbal, con el objetivo de realizar el mayor esfuerzo posible en cada
tiempo predeterminado. ZONA 1 (Potencia Neuromusculan): Vatios
méximos alcanzados en 10 paladas, dumper al 10 (Shimoda & Kawakami,
2005); ZONA 2 (Capacidad Anaercbica): Vatios medios en test Wingate
modificado de 30 segundos, dumper al 10 (Riechman et al., 2002);
ZONA 3 (Consumo M:iximo de Oxigeno): Vatios medios en test de 3
minutos all-out, dumper libre (recomendado 5) (Cheng et al., 2012);
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ZONA 4 (Capacidad Aerobica): Vatios medios en un test de 2
kilémetros, dumper libre (Cheng et al., 2012; Riechman et al., 2002;
Shimoda & Kawakami, 2005).

Aplicaciones Précticas: Para poder crear dicho perfil en una tnica sesion,
se propone el siguiente protocolo: 1) Calentamiento estandarizado
(movilidad articular, 4-7 minutos remo al 40-509%V0O2max, flexibilidad
dindmica, 7-10 paladas con mtensidad progresiva); 2) Determinacion
Zona 1, descanso 5 minutos; 3) Determinaciéon Zona 2, descanso 10-15
minutos; 4) Determinacion Zona 3, descanso 20-30 minutos; y 5)
Determinacion Zona 4.
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Deriva de la frecuencia cardiaca en una sesién de intensidad constante de
Ciclismo Indoor

Gonzélez-Sanchez, J.'; Barbado, C.%

Doctorando en Ciencias de la Actividad Fisica y del Deporte.
Universidad Europea de Madrid. Madrid. Esparia.
* Doctor en Actividad Fisica y Salud. Profesor Facultad de Ciencias de la
Actividad Fisica y del Deporte. Universidad Europea de Madrid. Madrid.
Esparia.

Introduccién: El ciclismo indoor (CI) es una de las actividades mas
practicadas en centros de Fitness. Se trata de un ejercicio cardiovascular
de elevada mtensidad, habiéndose cuantificado una Frecuencia Cardiaca
(FC) media del 80.95 + 8.30% FCmax teorica en sesiones de esta
disciplina (Barbado, Foster, Vicente-Campos & Lopez-Chicharro, in
press;). Lxiste evidencia cientifica que demuestra que en esfuerzos
continuados, la FC sufre un aumento progresivo (Gonzalez-Alonso et al,
1999), este aumento puede incrementarse en situacion de elevada
temperatura corporal o deshidratacion del sujeto (Gonzalez-Alonso,

Calvet & Nielsen, 1999).

Objetivos: El objetivo del estudio fue cuantificar la deriva de la FC en una
sesion de ciclismo indoor de intensidad constante.

Métodos: 12 sujetos entrenados en CI, 10 varones (30+7 anos, 75+6 Kg) vy
2 mujeres (2512 aios, 655 Kg) realizaron dos sesiones separadas por 7
dias. La primera sesion sirvié para determinar el umbral de potencia
funcional (UPF), mediante un test de 20 minutos (Allen & Cogan, 2006),
la segunda consistié en un entrenamiento continuo (809% del UPF) de 45
minutos de duracion. Se registro la FC cada 5 minutos.

Resultados: El 9%FCmidx tedrica para la totalidad de los sujetos fue
89.5%+4.1 en el minuto 5 de la sesion, siendo significativamente mas bajo
(p<0.05) que en el minuto 35 (97.2%+ 2.2), en el 40 (97.9%=1.6) y en el
45 (99.9%+0.1).

Conclusiones: Aunque la FC se considera un método vilido para

cuantificar la intensidad en CI (Bianco et al. 2010), su comportamiento
puede estar condicionado por respuestas cardiovasculares que aparecen a
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partir del minuto 10 en ejercicios prolongados, a este fenémeno se le
denomina cardiovascular drift (CD) (Coyle & Gonzilez-Alonso, 2001).
En CI, el CD podria alterar la respuesta de la FC en sesiones de
mtensidad constante.

Aplicacién prictica: La FC es una variable con ciertas limitaciones para
cuantificar la intensidad en CI, por lo que la utilizacion de la potencia
generada durante el entrenamiento supone una alternativa muy
Interesante para conseguir un mayor control de la intensidad en CI.
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Efectos del entrenamiento intervilico de moderada y alta intensidad en la
variabilidad de la frecuencia cardiaca

Ansoar-Varela, R.!, Carbonell-Baeza, A.', Ponce-Gonzilez, JG.', Grao-
Cruces, A.", Camiletti-Moirén, D.}, Castro-Piiiero, J.', Cuenca-Garcia,
M.', Jiménez-Pavon, D.".

' Departamento de Didictica de la Educacién Fisica, Facultad de Ciencias
de la Educacién, Universidad de Cadiz.

Introduccién: El uso de la variabilidad de la frecuencia cardiaca (VFC) ha
mcrementado relevantemente como método no invasivo, que aporta
informaciéon sobre la mmplicacion de las diferentes partes del sistema
nervioso autébnomo antes, durante y después del ejercicio fisico (McCraty
& Shaffer, 2015). El entrenamiento intervalico de alta intensidad (HIIT)
se sugiere como importante activador del sistema nervioso simpatico y
condicionante de la VFC.

Objetivo: Comprobar los efectos que tiene el HIIT comparado con un
entrenamiento intervalico de intensidad moderada (MII'T) (Little, Safdar,
Wilkin, Tarnopolsky, & Gibala, 2010) sobre la VFC inmediata post-
ejercicio y después de un periodo de 24 horas, en mujeres de mediana
edad.

Meétodo: Seis mujeres fisicamente activas realizaron la primera semana un
test maximo y las dos siguientes de forma aleatoria dos entrenamientos
mtervilicos con el mismo volumen y densidad, pero diferente intensidad
(HIIT vs MIIT). La VFC se registré en posicion tendido supino antes del
entrenamiento, inmediatamente después y a las 24 horas. Se analizaron
una variable de dominio temporal (PNN50) y tres de dominio de
frecuencia (LFnu, HFnu y LF/HF) (AHA and ESC, 1996), comparando
los cambios entre momentos de un mismo entrenamiento y entre
diferentes entrenamientos (test de Wilcoxon).

Resultados: Existen diferencias significativas en los valores de PNNJ50,
LFnu y LF/HF antes y después del HIIT (p<0,05) mostrando una VFC
significativamente menor después del entrenamiento HII'T (sin cambios
en MIIT). No se observan diferencias significativas en la VFC a las 24
horas respecto al pre-entrenamiento (p>0,05) en ninguno de los
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protocolos. Se encontré un PNN50 y HFnu significativamente menores
(p<0,05) tras el HIIT comparado con MIIT. LFnu y LF/HF fueron
mayores (p<0,05) tras el HII'T comparado con el MIIT, indicando una
mayor activacion del sistema nervioso simpatico (SNS).

Conclusiones: En mujeres de mediana edad, la VFC muestra una
reduccién inmediata al ejercicio de la modalidad HIIT (respuesta aguda)
diferenciandose de intensidades menores (MIIT). Los indicadores de la
actividad simpatica (LFnu y LF/HF) se muestran ligeramente elevados
con respecto a los valores de pre-entrenamiento tras el HII'T, pudiendo
indicar una mayor activacion simpatica 24 después del entrenamiento.
(Iglesias-Soler et al., 2014; Rodas, Pedret, Ramos, & Capdevila, 2008).

Aplicacién practica: Los resultados de este estudio indican que la VFC
puede ser una buena herramienta para valorar la activacion del SNS post-
¢jercicio en distintas intensidades vy por tanto serd de utilidad en el
proceso de control de cargas del entrenamiento.
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AHA and ESC. (1996). Guidelines Heart rate variability. Furopean Heart

Journal, 354-381.
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Mayo, X., Castro-Gacio, X., & Dopico, X. (2014). Effect of set
configuration on hemodynamics and cardiac autonomic modulation after
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El ejercicio fisico como terapia adyuvante en pacientes que sufren las
consecuencias graves del trasplante alogénico de progenitores
hematopoyéticos: la enfermedad injerto contra huésped

Autores: Alonso A.P', Rincén C', Fernindez D*, Lorenzo R®, Gonzilez
M’, Gonzilez-Murillo A?, Santana-Sosa E', Ramirez M’, Fiuza-Luces C’,
Lucia A™.

Universidad Furopea Madrid, Espana'.

Instituto de Investigacion Hospital 12 de Octubre (i+12°), Madrid,
Esparia’.

Hospital Infantil Universitario Nifio Jesus, Madrid, Espana’.

Introduccién: El trasplante alogénico de progenitores hematopoyéticos es
el tratamiento estindar para numerosas enfermedades malignas y no
malignas, pero esti asociado con elevadas tasas de morbi-mortalidad
debido, principalmente, a la enfermedad injerto contra huésped (EICH)
[1]. La EICH consiste en un grupo de manifestaciones clinicas causadas
por la reaccion de los linfocitos T del donante contra los tejidos de un
receptor inmunosuprimido, produciendo una respuesta inflamatoria
multi-organica [2]. Esta enfermedad altera la capacidad funcional y la
calidad de vida de los pacientes [3].

Objetivos: Evaluar los efectos de un programa de ejercicio fisico realizado
en un ambiente intrahospitalario por pacientes pediitricos con EICH,
sobre la capacidad cardiorrespiratoria, la fuerza muscular y la capacidad
funcional.

Métodos: Ll estudio se dividié en: momento pre-entrenamiento (Prk:
micio del programa), post-entrenamiento (Postll: +8 semanas del
momento A) y des-entrenamiento (DesE: +4 semanas del momento B).
El trabajo de fuerza respiratoria y muscular general (pectoral, dorsal,
remo, cuadriceps, isquiotibiales) y aerobico (bicicleta, juegos), se
realizaron 3 dias/semana durante 8 semanas, con una intensidad que
aumentaba progresivamente.
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Resultados: Tres sujetos varones (11,31+4,84 anos) realizaron el
programa de ejercicio, con una adherencia del 95%. Los valores medios
obtenidos del VO.pico fueron: PrE 19 ml/KgO.,/min, PostE 26
ml/KgOs/min y DesE 28 ml/KgO.,/min. Los niveles de fuerza muscular
aumentaron en mayor porcentaje (pectoral: PrE 15 kg, Postll 42 kg,
DesE 41 kg; Remo: 28kg PrE, 40kg PostE, 40,5 kg DesE; quadriceps: 5
kg PrE, 34 kg PostE, 33 kg DesE). Lo mismo ocurrioé con la capacidad
inspiratoria (73 cmH.O PrE, 104 emH:O PostE y 106 cmH.O DesE) y
espiratoria méaximas (56,5 cmH.O PreE, 79 cmH.O PostE y 76,5
cmH:O DesE). Los valores de las pruebas funcionales realizadas
aumentaron tras la intervencion y fueron mejorados durante el periodo
de DesE (“hand grip”: 25 Newtons PrE, 27 Newtons PostE y 30
Newtons DesE; “2"Walk Test”: 142m PrE, 230m PostE y 320m DesE).

Conclusiones: No existieron efectos adversos durante la intervencién.
Los pacientes no solo han tolerado el ejercicio moderado, sino que
ademds los niveles obtenidos incrementaron durante el periodo de
entrenamiento y no han disminuido en el des-entrenamiento.

Aplicacion practica: Aunque los resultados obtenidos hasta el momento
deben ser analizados con cautela, el ejercicio fisico es una herramienta a
utilizar en pacientes pediitricos con EICH.

Referencias
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Effect of eight weeks of classic strength training of short duration on body
composition and bone health of physically active elderly

Osvaldo Costa Moreira™, Claudia Eliza Patrocinio de Oliveira*™,
Brisamar Estebanez Gonzilez', Maria José Cuevas', José Antonio de Paz'

1- Institute of Biomedicine, University of Le6n, Spain;
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4- Doctoral scholarship of Conselho Nacional de Desenvolvimento
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Background: Strength training is indicated as a strategy for body weight
loss and health maintenance of locomotor system in adults and elderly
(ACSM, 2009; ACSM, 2011). However, still not really know if eight
weeks of classic strength training of short duration (CSTSD) are capable
of producing changes in body composition and bone health of physically
active elderly.

Objective: To verify the effect of eight weeks of CSTSD on body
composition and bone health of physically active elderly.

Methods: Forty one subjects, aged 70-78 years, were divided mnto an
experimental group (EG; n= 28), who made CSTSD for eight weeks and
control group (CG; n= 13), who maintained their routine physical activity,
but without strength training practice. The program CSTSD followed the
guidelines ACSM (2009), being executed twice a week, with a maximum
duration of 35 minutes/session. Body composition was assessed by dual
X-ray absorptiometry, through whole body and hip scans (Moreira et al.,
2015). Were measured bone mineral density and bone mineral content
(BMC) of hip and whole body, total lean mass, total fat mass (TFM), and
android fat mass (AFM). Assessments occurred before (EV0) and after 8
weeks of training (EVS8). Wilcoxon test was performed for intragroup
comparisons, the Mann-Whitney test for intergroup comparisons and
Cohen's d test to determine the effect size (ES).

Results: No statistically significant differences were found between groups
for any variable in EVO. For pre-post comparison, EG obtained
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improvements in TFEM (A%= 2.39%; p= 0.008), AFM (A%= 2.19%; p=
0.011) and total CMO (A%= 1.319%; p= 0.029). No differences were
found for any variable in the CG. For comparison between groups were
found differences for the changes in TFM (ES= 1.48; p= 0.021) and AFM
(ES=1.39; p=0.002).

Conclusion: Eight weeks of CSTSD produced reductions in total and
android fat mass, and increase the total bone mineral content in physically
active elderly.

Practical applications: Our results demonstrate that, even i physically
active elderly, 35 minutes of classic strength training, twice a week, was an
effective option for promote the adipose tissue reduction and bone
mineral content gain.
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Adiposidad musculo-esquelética, fragilidad y funcionalidad fisica en
personas mayores con EPOC

Rodriguez-Lopez C', Alcazar J', Alegre LM', Alfaro A’, Garcia-Garcia FJ,
Losa-Reyna J*,I. Ara', Guadalupe-Grau A’.

'GENUD Toledo. Universidad de Castilla-La Mancha, Toledo. Espana

* Division de Medicina Geriatrica, Hospital Virgen del Valle, Complejo
Hospitalario de Toledo. Toledo, Espana.

*ImFINE Research Group. Universidad Politécnica de Madrid. Madrid.
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Introduccion: La enfermedad pulmonar obstructiva crénica (EPOC)
ademas de ser una de las enfermedades con mayor prevalencia e impacto
sobre la poblacién de edad avanzada (GOLD, 2016), v que esta
estrechamente relacionada con una disfuncién muscular periférica debido
a cambios metabolicos, estructurales y funcionales que ocurren en el
musculo esquelético relacionados con el fenémeno de la lipotoxicidad
(Maltais et al., 2014). La interaccion negativa entre el grado de adiposidad
del musculo esquelético (AME), actividad fisica y ejercicio fisico ha sido
recientemente reportada (Maddocks et al., 2014), pero no su posible
influencia sobre la fragilidad y la funcionalidad fisica en el anciano con

EPOC.

Objetivo: Analizar el vinculo de la AME con el grado de fragilidad y
funcionalidad fisica en personas mayores con EPOC.

Métodos: Diecisiete ancianos (78.9+7.7 anos; 3 mujeres) con EPOC
diagnosticada de severidad leve a moderada (2.3+1.9 puntos Indice
BODE) fueron incluidos en el estudio. La fragilidad se valoro a través de
la escala de fragilidad de Fried (EFF), la funcionalidad fisica mediante la
Short Physical Perfomance Battery (SPPB) y la velocidad maxima de la
marcha en 30 m (30MWT). Se tomé una imagen transversal a la longitud
media del muslo mediante tomografia computarizada (T'C), y se analizo
para cuantificar la AME (Goodpaster, Kelley, Thaete, He, & Ross, 2000).
Se calcul6 el ratio entre AME y tejido musculo-esquelético (F:M...) [CSA
AME(mm?®) *CSA musculo(mm?)’]. El andlisis estadistico incorporé una
busqueda de correlaciones entre variables y varios modelos de regresion
para la escala de fragilidad de Fried, SPPB y SOMWT.
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Resultados: El F:M...se correlacioné con la puntuaciéon en la EFF (r=0.67;
p=0.003), la puntuacion en el SPPB (r=-0.52; p=0.035) y 30MWT
(r=0.50: p=0.039). Sélo el F:M... se incluydo como variable predictora
Junto con la edad, en el modelo de regresion para EFF; indistintamente
del género, la fuerza especifica v la severidad de la enfermedad (Indice

BODE) (*=0.69; EFF,..=0.3118*F:M...+0.088 *edad-6.892; ETE=0.688).

Conclusiones: Una mayor AME podria predisponer a los pacientes
EPOC mais longevos a un riesgo incrementado de fragilidad, ligado
estrechamente con la pérdida de funcionalidad fisica.

Aplicaciones practicas: La reduccion de la AME debe incluirse en la
rehabilitacion pulmonar, como medio de prevencion de la fragilidad y del
deterioro de la funcionalidad fisica. Los beneficios observados en
pacientes octogenarios con EPOC tras la realizacion de un entrenamiento
concurrente (fuerza y HII'T) podrian deberse en parte a una reducciéon de
la AME (Guadalupe-Grau et al., 2016)
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Efectos de un programa de ejercicio en la composiciéon corporal de
mujeres pre menopausicas
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Introduccion: Espaiia es uno de los paises del mundo mids afectados por
la epidemia de la mactividad, lo que aumenta el riesgo de enfermedad
cardiovascular, de diabetes, y de obesidad Esta conducta inactiva aumenta
con la edad y es mayor en aquellas personas que padecen alguna
patologia crénica (Gennuso et al., 2013). La composicion corporal, y
concretamente variables como el indice de masa corporal (BMI),
porcentaje de grasa total (BAI), el drea que ocupa la grasa visceral (VATa)
y el indice de masa grasa (FMI) han sido relacionados con las patologias
anteriormente descritas (Salome et al., 2014). Por ello, el entrenamiento
aerobico puede ser una buena herramienta para conseguir la pérdida de
grasa (Warburton et al., 2013).

Objetivo: Evaluar el efecto del ejercicio cardiovascular en la composicion
corporal de mujeres sedentarias en edad pre menopausica.

Métodos: Treinta mujeres (edad media 42,3 + 6,61), participaron en un
programa de ejercicio cardiovascular de 12 semanas de duracion divididas
en dos grupos (aquaerobic n=13 y baile activo n=17). La frecuencia de
entrenamiento fue de 3 dias por semana y 45’ por sesion. La
composicion corporal fue medida a través de densitometria fotonica dual
(DXA). Se llevo a cabo una prueba T de muestras relacionadas para
comparar la evolucién las variables pre-post intervencion

Resultados: Se encontraron diferencias estadisticamente significativas
(p<0,01) entre las medias de las variables analizadas (VATa, BAI y FMI)
pre-post intervencion en ambos grupos, disminuyendo cada una de ellas
al finalizar el programa de ejercicio cardiovascular. VATa (84,51 + 53,43
vs. 76,45 + 46,72); BAI (38,46 + 5,34 vs. 36,09 = 5,10) y FMI (9,01 +
2,50 vs. 8,38 + 2,27). Sin embargo el BMI (23,74 + 3,53 vs. 23,51 + 3,32)

permanecio sin cambios significativos.

Conclusiones: Fl BAI, se encuentra ligeramente por encima del valor
recomendado por la OMS. El VATa permanece dentro del rango de
normalidad y la disminucion en el FMI hace que se categorice al grupo
de estudio como poblaciéon normal, dentro de la clasificacion de
obesidad. Por tanto podemos concluir que con solo 3 meses de

118



IX Simposio Internacional de Actualizaciones en Entrenamiento
de la Fuerza, Madrid 16-17 de Diciembre 2016

mtervencion de ejercicio cardiovascular se obtienen mejoras significativas
en la composicion corporal.

Aplicaciones Practicas: Ll ejercicio cardiovascular de corta duraciéon
puede constituir una herramienta eficaz de prevenciéon de las
enfermedades asociadas al acimulo de grasa corporal. No obstante se
necesitan realizar estudios de mayor duracién y es conveniente asociar
estos resultados con otros hdbitos ademads del ejercicio, destacando la
nutriciéon.
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Relationships between 800 meters performance and sprint ability, vertical
jump, and lower limb strength in high-level athletes
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Background: Many studies have examined the relationship between
strength and sprint running (1, 2). However, little research has focused on
strength or power production as a major component in middle-distance
running events (3).

Objective: To analyze the relationships between 800 meters performance
and sprint ability, vertical jump, and lower limb strength i high-level
athletes.

Methods: Fourteen male athletes of national and international level in
800m (personal best ranging from 1:43 to 1:58 min:ss) participated in this
study (age: 22.9 + 5.3 years; height: 175.2 + 5.5 cm; body mass: 62.9 + 4.4
kg). The testing was performed in two sessions separated by 1 week.
Session 1 consisted of sprint test (20m) and strength tests
(countermovement jump (CM]), jump squat (JS), and full squat (SQ)
tests). Session 2 consisted of 200m test. The official 800m performance
time obtained by the athletes in the nearest competition to the tests
(within 2 weeks) was recorded for the analysis.

Results: Significant relationships (7X0.01) were observed between 800m
performance and sprint tests: 20m (r=0.72) and 200m (r=0.84). Analysing
the 200m, the magnitude of the relationship between the first to the last
50m interval times and the 800m time tends to increase (1"'50m: r=0.71;
2"50m: r=0.72; 3“50m: r=0.81; 4"50m: r=0.85). Performance in 800m
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also correlated significantly (/0.01-0.05) with the strength variables: CM]J
(r=-0.69), JS (=-0.65), and SQ (r=-0.58).

Conclusions: Correlation between the jump test and the performance in
800 m is supported by previously reported data (1). In this study, other
parameters related to strength (SQ, JS) and sprint performance (20 m and
200 m) were examined. Concerning the sprint performances, the strength
of the correlations increased with the increased sprint distance (10m:
r=0.57; 20m: r=0.71; 200m: r=0.84). When analysing the 200m sprint
mtervals, a clear tendency to increased correlation between the first to the
latest 50m interval times and the 800m performance time is observed. In
conclusion, this study indicates that running performance in 800m event
in high-level athletes is related to sprint, strength, and jump abilities. In
addition, the latest partial of 50m in 200m run is the variable that most
explained the variance of the 800m performance.

Practical application: According to our results, both coaches and sport
scientists should consider to implement training programs capable of
increasing levels of strength and sprinting speed to improve the specific
performance of high-level 800 m runners. Furthermore, it might be
possible to use these variables as an efficient and immediate assessment
tool for middle-distance running performance.
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Training load and vertical jump evolution during a full season in a high-
level 800m-runner

Marco-Contreras, L.A., Rodriguez-Rossel, D.;, Bachero-Mena, B.
Gonzalez-Badillo. J J.

' Universidad Pablo de Olavide de Sevilla. (Esparia)
! Centro de Investigacion en Rendimiento Fisico y Deportivo.
Universidad Pablo de Olavide de Sevilla. (Esparia)

Introduction: Several studies have shown that countermovement jump
(CM]) 1s a good indicator of acute and delayed fatigue (up to 72 hours
post-exercise) produced during resistance training (Sanchez-Medina &
Gonzilez-Badillo, 2011; Pareja-Blanco et al, 2016) and running
(Gorostiaga et al., 2010; Gathercole et al., 2015; Jimenez-Reyes et al.,
2016). In addition, CMJ has also been used as a predictor of performance
in competiion in sprinters and jumpers (Jimenez-Reyes & Gonzilez-
Badillo, 2011).

Objectives: To analyse the relationship between training load (IC) and the
evolution of CMJ as an indicator of stress and fatigue in a high level
800m-runner during a whole season.

Methods: A high-level 800m-runner participant in World championships
and Olympic Games performed the typical training of his event during
the whole season (an indoor [PC| and an outdoor season [AL]). CM] was
measured In every running session after warm-up and after all the
different efforts of the session. IC was measured throughout the whole
season. CM]J registered value corresponded to the average of three
consecutive jumps, with 5 sec rest between jumps.

Results: IC showed a significant negative relationship (p <0.001) with the
training intensity (r = -0.83, [PC] and r = -0.9, [AL]). Average weekly CM]J
had a significant negative relationship (p <0.001) with the average weekly
IC throughout the full season (r = -0.68, [PC] r = -0.73, [AL]). IC showed
significant negative relationship (p <0.01) with the pre-exercise CM] of the
subsequent training session within a week (r = -0.74, [PC] and r = -0.64,
[AL]). Average weekly IC and initial CMJ of the following week showed
negative significant relationship (AL) (r = -0.71, p <0.01). IC showed a
significant negative relationship with the loss of jump into the training

124



IX Simposio Internacional de Actualizaciones en Entrenamiento
de la Fuerza, Madrid 16-17 de Diciembre 2016

session (r =-0.58, p <0.001 [PC] r =-0.52, p <0 01 [AL]). Average weekly
intensity showed significant positive correlation with the pre-exercise CM]J

of the following week (r = 0.75, p <0.01 [PC| and r = 0.72, p <0.01 [AL]).

Conclusions: Evolution of the CMJ may be a valid indicator of the degree
of stress or fatigue generated by specific training sessions of a competitive
athlete within a single session, a week or even the following week.

Practical application:

1. To use the control of the evolution of vertical jump to estimate the
applied load and its effects on the athlete.

2. To use the loss of vertical jump to control the load in training sessions.
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Efectos del entrenamiento mediante sprint repetidos en linea recta y con
cambios de direccién en la fuerza explosiva en jévenes futbolistas

Lopez-Flores M."”, Belando, N.', Abadia, O.', Garcia Morilla, S.", Heredia
Elvar, J.R.!, Pareja Blanco, F.?, Sinchez-Sdnchez, J.*, Martin Rivera, F.' y
Rodriguez-Fernandez A.
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4 Universidad de Valencia

Antecedentes: El futbol es un deporte intermitente caracterizado por
acciones de alta intensidad como sprints, cambios de direccion, golpeos y
saltos (Hoff & Helgerud, 2004), siendo la fuerza explosiva un importante
factor en esas acciones (Jullien et al., 2008). Varias estrategias han sido
evaluadas para la mejora de la fuerza explosiva en jovenes jugadores
(Buchheit, Mendez-Villanueva, Delhomel, Brughelli, & Ahmaidi, 2010;
de Hoyo et al.,, 2016). La inclusion de cambios de direccion en el
entrenamiento mediante sprint repetidos (RSAcow) puede tener efectos
positivos en la fuerza explosiva, no mostrados por el entrenamiento
mediante sprint repetidos en linea recta (RSA.).

Objetivo: Analizar los efectos del entrenamiento mediante sprint
repetidos con y sin cambios de direccién en la fuerza explosiva.

Métodos: 16 jugadores de futbol (> 6 arnos de experiencia) fueron
divididos de forma aleatoria en dos grupos: grupo de entrenamiento en
linea recta (RSA., n = 8) que realizo 3 x 10 sprints de 22 m, y grupo de
entrenamiento con cambio de direccion (RSAcon, n = 8) 3 x 10 sprints de
18 m con 2 cambios de direccion de 902, con 4 min de recuperacién
entre serie en ambos casos. Las intervenciones se realizaron 2 veces por
semana durante 5 semanas ademds de su entrenamiento habitual (3
entrenamientos mas 1 partido oficial) durante el periodo competitivo.
Antes y después de la intervencién se determiné la fuerza explosiva
mediante el test de salto unilateral Cross-over Hop for Distance (Noyes,
Barber, & Mangine, 1991). Se analizaron los efectos de la intervencién
mediante la prueba =Student para muestras relacionadas tras determinar
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la normalidad mediante la prueba Saphiro-Wilk. Se determiné el tamario
del efecto mediante la prueba  de Cohen (Cohen, 1992).

Resultados: RSAcon obtuvo una mejora significativa (p < .05) del
rendimiento en el test HOP (5.87 + .31 vs. 6.10 + .61 m), no
obteniéndose cambios en RSA. (5.93 £ .40 vs. 5.92 + .40 m). El tamano
del efecto fue de .48 (moderado) y .03 (muy pequeno) para RSAco» y
RSA. respectivamente.

Conclusiones: El entrenamiento RSA incluyendo cambios de direccion
tiene efectos positivos en la fuerza explosiva determinada mediante el test

HOP.

Aplicaciones pricticas: La inclusion de cambios de direccion en los
entrenamientos para la mejora del RSA, puede tener efectos positivos en
la fuerza explosiva optimizando el tiempo de entrenamiento.
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Cilculo de la amplitud de la fase de aceleracién de la carrera de 100
metros lisos

Nogueras, M., Grande, 1.!, & Cordente, C.A.'

' Department of Sport, Faculty of Physical Activity and Sport Sciences.
Technical University of Madrid, Madrid, Spain.

Introduccién: El objetivo de muchos estudios sobre la carrera de 100 m
lisos ha sido dividir la prueba en fases (Letzelter, 2006; Charalambous,
Irwin, Bezodis, & Kerwin, 2013; Debaere, Jonkers & Delecluse, 2013)
aunque son muy pocos los que lo han realizado utilizando variables
cuantificables (Saito, Nagahara, Ae, & Matsuo, 2008; Mackala, 2007) y
determinando su amplitud de forma precisa.

Objetivos: Proponer un método de calculo riguroso de la fase de
aceleracion de la carrera de 100 m lisos en funciéon de la velocidad de
desplazamiento instantinea (m- s') del deportista, y comprobar la
existencia de similitudes de las fases 1dentificadas entre los sujetos
analizados.

Método: Se midio mediante el sistema ldser LDM301 de Jenoptik (Ferro,
Floria, Villacieros, & Aguado, 2012) la velocidad instantinea (m-s’) de
desplazamiento lineal de cinco atletas varones de élite nacional (25+5,76
anos) en la prueba de 100 m lisos. La identificacion de las fases de la
carrera se realizo en funcion de regresiones lineales (/2) y de la pendiente
de las rectas de regresion lineal calculadas por tramos de carrera en la
grafica velocidad instantinea (m-s”) / distancia de desplazamiento (m).

Resultados: La primera subfase de aceleracion finalizaria como media a
los 8,86 + 0,45 m (rango: 8,31 a 9,37 m / apoyos 6 al 7). La segunda
subfase de aceleracion se extenderia hasta los 32,33 + 4,76 m de media
(rango: 26,35 a 39,61 m / apoyos 16 al 21). Esta segunda fase reflejo datos
mds dispersos y con un mayor rango en cuanto a la distancia y el apoyo
de finalizacion.

Conclusiones: Se identifico una primera subfase de aceleracion que
llegaria hasta los 8,86 + 0,45 m y una segunda que comprenderia, desde
el final de la anterior, hasta los 32,33 + 4,76 m.
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Los resultados respecto a la amplitud de la primera subfase de la
aceleracion fueron bastante homogéneos mientras que eran mucho mas
dispersos en el caso de la segunda subfase. Con la precaucién propia a la
que nos obliga la escasa muestra utilizada, se puede concluir que, con
excepaidon de la fase de maxima aceleracion, la localizacion de las
posteriores fases de la carrera de 100 m lisos es diferente dependiendo
del atleta estudiado.

Aplicaciones practicas: El desarrollo de métodos especificos de calculo de
la amplitud de fases facilitara la adaptacion de las cargas de entrenamiento
a las necesidades reales e individuales de cada atleta.
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Standing metabolic rate response after a diet and exercise based weight
loss program

Rojo-Tirado, MA., Castro, EA., Cupeiro, R., Peinado, AB., on behalf of
the PRONAF Study Group.

LFE Research Group, Department of Health and Human Performance,
Faculty of Physical Activity and Sport Sciences. Technical University of
Madrid, Madrid, Spain.

Background: Traditionally, strength training has been overlooked in
welght loss programs (Swift, Johannsen, Lavie, Farnest, & Church, 2014).
However, Hunter et al. in 2008 found that strength training could be a
good tool to fight obesity, especially on preventing body weight regain
(Hunter et al., 2008).

Objective: To analyze the changes in standing metabolic rate after a diet
and exercise based weight loss program.

Methods: Ninety-six subjects, aged 18-50 years, participated in a diet and
exercise based weight loss program during 24 weeks. All participants
followed a hypocaloric diet (309% calorie restriction). Four randomized
groups were stablished. Three groups (Strength (S), Endurance (E) and
combined strength and endurance (SE)) trained 3 times/week; while a
fourth control group (C) just followed the physical activity
recommendations for weight loss from the ACSM. Body Weight (BW),
Fat-free Mass and Standing Metabolic Rate (SMR) were assessed before
and after (POST) the program. Analysis of variance (ANOVA) with
repeated measures was used to determine differences between PRE and
POST for the four different intervention groups. Significant level was set
at 0<0.05.

Results: All groups decreased their BW at the end of the mtervention
(p<0.001). S and E groups maintained their FFM (p>0.05) while SE and
C decreased it at POST [0.74£0.28 (p=0.01) and 1.35+0.29 kg (p<0.001),
respectively]. Only S group maintained the SMR (16.96+59.97 kcal,
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p=0.778) while the rest groups decreased it (E:-179+56.54 kcal, p=0.002;
SE:-234.04+57.61 kcal, p<0.001; C:-300.61+61.26 kcal, p<0.001).

Conclusions: Strength training i1s an effective strategy to decrease BW,
increase FFM and maintain standing metabolic rate in body weight loss
programs that include calorie restriction.

Practical application: Although it is already known that caloric restriction
1s a requirement in any weight loss program, including strength training is
necessary to prevent the loss of fat-free mass and to maintain the levels of
metabolic rate, improving the chances to get success in weight loss
programs and maintain this loss after the intervention.
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Fat-free mass normalization of aerobic capacity and muscle strength are
more accurate than their normalization to total weight to show changes in
physical fitness after bariatric surgery

Marc-Hernindez, A., Aracil, A., Guillen, S., Moya M.
Sport Research Centre, Miguel Hernandez University of Elche (Spain).

Background: Many studies in which changes in physical fitness after
bariatric surgery have been studied normalize their results to the total
body weight (TBW) of the patients (De Souza, Faintuch, & Sant’anna,
2010; Miller, Nicklas, You, & Fernandez, 2009). Due to the large weight
loss after bariatric surgery, this normalization can lead to confusion in the
mterpretation of results. Consequently, it has been suggested that in this
population normalization of results to fat free mass (FFFM) could be more
appropriate, at least for aerobic capacity (Lund et al., 2015; Seres et al.,
2006).

Objective: To know if normalization to FFM (FFM.) of strength and
cardiorespiratory fithess can be more accurate that their normalization to
TBW (TBW.) in order to determine improvements in physical fithess
after bariatric surgery.

Methods: Thirty-eight patients undergoing bariatric surgery (45.95 = 9.19
years, 38.60 + 4.71 kg'm®, 78.959% women) were distributed in two
groups, an experimental group (EG; n=19), and a control group (CG;
n=19). The EG performed 6 months of supervised concurrent training at
moderate intensities. The CG only performed tests. The tests were
performed at one month after surgery, and at 7 months after surgery,
coinciding with the end of the training. Body composition, aerobic
capacity and 1sokinetic strength of quadriceps, hamstrings, brachial biceps
and brachial triceps were evaluated. Results were normalized to TBW
and FFM. Paired t-test. was use to analyze the data.

Results: TBW. aerobic capacity significantly improved in both groups
(EG: p=0.000; CG: p=0.010), while FFM. acrobic capacity only improved
in the EG (p=0,002). TBW. isokinetic strength increased in all muscles
evaluated, both in EG (p-values from 0.000 to 0.009) and the CG (p-
values from 0.000 to 0.019). However, FFM. isokinetic strength, only
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shown improvements in the EG in most of the evaluated muscle groups
(p-values from 0.003 to 0.034).

Conclusions: When the results of the physical fitness tests are normalized
to the patient’s total weight, improvements are found in both groups.
However, by normalizing to the FFM, these improvements only are
shown in the EG. Therefore, normalize physical fithess by total weight
can lead to confusion, showing more accurate normalize it to FFM.

Practical application: FFM normalization, and not TBW normalization,
should be used i studies evaluating the physical fitness in patients
undergoing bariatric surgery.
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Motivation related to diet and exercise after a weight loss program

Castro, EA., Cupeiro, R., Peinado, AB., on behalf of the PRONAF Study
Group.

LFE Research Group, Department of Health and Human Performance,
Faculty of Physical Activity and Sport Sciences. Technical University of
Madrid, Madrid, Spain.

Background: Studies have shown an association between regular physical
activity and psychosocial and motivational factors related to a healthier
diet (Andrade et al., 2010; Lowe, Hall, Vincent, & Luu, 2014). However,
the specific behavioral changes related to motivation that induces every
type of exercise remains unclear.

Objective: To analyze the motivation related to diet and exercise in
overwelght and obese subjects after a weight loss program.

Methods: One hundred and sixty-two (males n=79) overweight and obese
subjects, aged 18-50 years, were randomized in four interventions groups
during 24 weeks: strength training (S), endurance training (E), combined
strength + endurance  training (SE) and the physical activity
recommendations (PA). All in combination with a 25-30 9% caloric
restriction diet. Training frequency was 3 times/week; duration and
intensity increased progressively (Zapico et al., 2012). Motivation was
evaluated with a questionnaire specifically developed for this study. This
questionnaire consisted of 10 questions, rated on a 10-point Likert-type
scale. Fight questions were related to diet motivation and two to exercise
motivation. Total diet and exercise scores were calculated by summing
the scores of the 8 and 2 questions, respectively. Repeated analyses of
variance (ANOVA) were used to determine differences between gender,
body mass index (BMI) category and intervention group at time (baseline
and post-intervention values).

Results: There was a tendency toward increase regarding to diet
motivation post-intervention (p=0.053) without interactions for gender,
BMI category or intervention group. No differences were found for
exercise motivation. However, there was an interaction between gender
and time (p=0.007), where women increase significantly exercise
motivation (pre: 17.6+0.3, post: 18.17+0.3; p=0.034) and men presented a
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tendency toward decrease (pre: 18.1+0.3, post: 17.6+0.3; p=0.088). Also,
a tendency of interaction between time and intervention group was

observed and PA group was the only one that decreases exercise
motivation: PA: 17.2+0.4, 16.2+0.5, p=0.04)5.

Conclusions: After six-month weight loss program, mdividuals did not
reduce their motivation related to diet or exercise, demonstrating good
acceptance and suitability of the program. Women seemed to be more
motivated to exercise after the intervention. The accomplishment of
supervised exercises could result in better adherence to training.

Practical application: Men could need more external motivation to follow
training after a weight loss program. The inclusion of professional trainers
in weight loss programs seems to be essential for greater maintenance of
physical activity habits throughout life.
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Caloric intake and macronutrient selection after strength training in
overweight and obese subjects

Castro, EA., Peinado, AB., Cupeiro, R., on behalf of the PRONAF Study
Group.

LFE Research Group, Department of Health and Human Performance,
Faculty of Physical Activity and Sport Sciences. Technical University of
Madrid, Madrid, Spain.

Background: Practice of physical activity as well as its duration and
intensity could contribute to appetite regulation (Broom, Stensel, Bishop,
Burns, & Miyashita, 2007; Martins, Kulseng, King, Holst, & Blundell,
2010). However, the way the different types of exercise nduce
physiological and behavioral changes related to food remains unclear,
mainly because most of the studies involved aerobic exercise in normal
weight people (Broom, et al., 2007; Jokisch, Coletta, & Raynor, 2012;
‘Whybrow et al., 2008).

Objective: To analyze the eating behavior in overweight and obese
subjects after strength training and physical activity recommendation
within a weight loss program.

Methods: Seventy-two subjects (males n=37), aged 18-50 years, were
randomized in two groups: strength training (S) which consisted of a
circuit weight training comprising eight strength exercises, or physical
activity recommendation (PA) during 24 weeks. Both groups with a 25-30
% caloric restriction diet. Training frequency was 3 times/week; duration
and intensity increased progressively (Zapico et al., 2012). All food and
beverages consumed by the participants were recorded using a food
frequency questionnaire and a “3-day food and drink record” before (pre)
and after (post-intervention) the program. Kilocalories consumed in the
diet and macronutrient percentages were calculated using the DIAL
software.

Results: There was a significant reduction in kilocalorie intake post-
mtervention (p<0.001). Men consumed more kilocalorie than women
before the intervention (difference: 504.8+190.3kcal, p<0.010). Also,
obese ingested more than overweight subjects in both time [pre
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(difference: 578.8+190.3, p=0.003); post- (difference: 240.7+109.1,
p=0.031)]. Men increased carbohydrate intake (p<0.001) while women
maintained it. Overweight increased more this intake (change: 6.4+1.5,
p<0.000) than obese subjects (change: 2.5t1.2, p=0.047). Fat
consumption decreases similarly in all subjects (p<0.001). Obese women
of PA group increase the protein consumption (change: 5.1£1.7, p=0.005)
and obese men of both itervention groups increase their consumption

(S: 4.2+1.4, p=0.003; PA: 3.2+1.5, p=0.036).

Conclusions: Strength training did not produce greater improvement in
the diet than physical activity recommendations in overweight and obese
subjects.

Practical application: Both treatments no affected the maintenance of
dietary habits after a weight loss program, contributing for a
cardiometabolically healthier diet. In the short-term, the diet seems to be
more relevant in the adoption of a healthier eating behavior after a weight
loss program. The question is whether strength training could influence
this behavior in the long-term and more studies are needed to answer this
question.
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Efectos de la masa corporal y la dinamometria sobre los valores del perfil
de potencia en la sentadilla completa

Mor4n-Navarro R.', Martinez-Cava A.!, Sinchez-Medina L.*, Gonzélez-
Badillo JJ.’y Pallarés J. G.'

'Human Performance and Sports Science Laboratory. Faculty of Sport
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Introduccién: Existe un interés creciente entre los técnicos e
mvestigadores del entrenamiento de fuerza en monitorizar los valores de
potencia mecanica desarrollados en los ejercicios de fuerza para
programar y valorar las adaptaciones del entrenamiento.

Método: Estudio cuantitativo, no experimental y descriptivo. La muestra
estuvo formada por 13 varones jovenes con experiencia en el
entrenamiento de fuerza, quienes realizaron un test incremental con
cargas hasta alcanzar la IRM en el ejercicio de sentadilla completa. Todas
las repeticiones se ejecutaron en una mdquina Smith y fueron
monitorizadas mediante un transductor lineal de velocidad y una
plataforma dinamométrica sincronizados (1000 Hz), de donde se
obtenian de forma directa los registros de velocidad media propulsiva (V)
y fuerza aplicada (F) respectivamente (T-Force System, Ergotech, Murcia,
Spain) (Sanchez-Medina et al.,, 2014). Los valores de potencia media
propulsiva alcanzados en cada repeticion del test se calcularon mediante
tres sistemas diferentes: 1) como el producto de la F y la V anulando el
efecto de la masa corporal sobre los valores de fuerza aplicada (N-MC),
11) como el producto de la F y la V sin anular el efecto de la masa corporal
sobre los valores de fuerza aplicada (§-MC), y 111) estimando los valores de
F a través de los cambios en la velocidad registrados por el transductor y
la masa que representa la carga externa (sin registros de dinamometria)

(N-D).
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Resultados: Los valores obtenidos mediante los tres sistemas de calculo
de potencia fueron significativamente diferentes (p < 0.05) entre si en toda
la curva carga-potencia (20-1009% 1RM): N-MC (rango 313W-493W); S-
MC (rango 611W-1278W); ND (rango 249W-422W). Ademds, la carga
que maximiza la potencia mecanica (Pmax) también fue
significativamente diferente (p<0.05) en funciéon del sistema de cdlculo
utilizado: N-MC (51.7% + 8.3%); S-MC (24.29% + 8.19%); ND (62.7% +
6.2%).

Conclusion: Los resultados de este estudio indican que los valores de
potencia mecanica alcanzados durante el entrenamiento o valoraciéon de
la fuerza muscular son significativamente distintos y dependientes del
procedimiento de registro y de cilculo, asi como de las variables incluidas
en el mismo.

Aplicacién préactica: Estos hallazgos sugieren que cualquier estudio
longitudinal sobre los cambios en valores de potencia aplicada exige
mantener el mismo sistema de medicion y de analisis de datos. Ademas,
los resultados indican que quizds se estd prestando excesiva atencion a la
monitorizaciéon de los valores de potencia mecanica durante el
entrenamiento de fuerza y la valoracion de su efecto.
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Influence of inertial load on power output performance during the
flywheel squat exercise

Hernandez-Davo, J.L.,' Sabido, R.,' & Pereyra-Gerber, G.'
1 Sports Research Center, Miguel Hernandez University, Elche, Spain

Background: The use of flywheel exercises has increased exponentially
during the last years, showing benefits as increases in power levels (Tous-
Fajardo, Gonzalo-Skok, Arjol-Serrano, & Tesch, 2015), dynamic athletic
performance (Cuenca-Fernandez, Lopez-Contreras, & Arellano, 2015), or
reductions in injury recurrence (De Hoyo et al., 2015). Nevertheless,
there 1s no agreement about the optimal inertial load required to elicit the
greater performance improvements (Martinez-Aranda, & Fernandez-

Gonzalo, 2016).

Objective: To compare both concentric and eccentric power production
(and its ratio) between four different inertial loads during the flywheel
squat exercise.

Methods: Fourteen handball players (age = 23 + 5 years; height = 182 + 6
cm; weight = 82 + 9 kg) performed a single flywheel squat exercise session
alter extended familiarization. Testing session consisted of 4 sets of 8
repetitions. Fach set was performed with a different inertial load (i.e. set
1: 0.025 kg'm’; set 2: 0.050 kg'm’; set 3: 0.075 kg-m’; set 4: 0.100 kg-m’),
being this order balanced among participants. A repeated-measures
ANOVA was used to determine differences between inertial loads i
either concentric power, eccentric power, or its ratio.

Results: Concentric power was reduced as inertial load increase, finding
significant lower values when using both the mertial loads of 0.075 and
0.100 kg'm’, compared to 0.025 and 0.050 kg'm’. In a similar way, but
with a lower slope, eccentric power was reduced with higher inertial loads,
being significant lower when using the 0.100 kg-m’load, compared with
the other three loads. Nevertheless, when analyzing the
concentric/eccentric power ratio, the lower value was found when using
the 0.025 kg'm” inertial load, being significant lower than the other three
loads, with no differences between those ones.
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Conclusions: Both concentric and eccentric power output production is
affected by the mertial load used in the flywheel squat exercise. When
aiming at generating maximum power, lower inertial loads (.e. 0.025-
0.050 kg'm’) allow to increase both concentric and eccentric power
output. Nevertheless, if the aim 1s to produce greater eccentric overload
(concentric/eccentric power ratio), it seems that higher mertial loads (from
0.050 to 0.100 kg'm’) are a better option.

Practical Applications: Power output generated in the flywheel squat
exercise 1s affected by the inertial load used. Thus, coaches should chose
the lighter inertial loads when the focus 1s to produce both the higher
concentric and eccentric power. However, if the aim is to elicit the higher
eccentric overload, medium-to-high mertial loads could be the choice.
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Efecto agudo de la variacion de cargas sobre la velocidad media
propulsiva en press de banca y sentadilla

Go6mez-Carmona, C. ', Bastida-Castillo, A.' y Pino-Ortega, J. *

' Graduado en Ciencias de la Actividad Fisica y el Deporte - Universidad
de Murcia
* Doctor en Facultad de Ciencias del Deporte - Universidad de Murcia

Justificacién: Un método nuevo e mnovador para la mejora del
rendimiento muscular esta recibiendo un gran interés de investigacion “”.
Este consiste en la produccién de un estimulo, de nivel suficiente (umbral
de entrenamiento), en la actividad contractil del deportista durante el
entrenamiento de fuerza para resultar en un incremento del rendimiento
del posterior movimiento “’. Este incremento se hipotetiza que puede ser
debido a que en contracciones mdximas o submdximas causa una
potenciacion en la contraccion a través de la fosforilacion de puentes de
actina y miosina “”. Aunque, al ser un fenémeno relativamente reciente,
existe una falta de investigacion en su aplicacién, como la determinacion
del estimulo 6ptimo para reportar el mayor grado de potencia en la
posterior actividad.

Objetivo: El proposito de esta investigacion es comprobar la combinacion
de variacién de cargas 6ptima para reportar la mayor VMP durante el
entrenamiento de fuerza.

Método:La muestra estuvo formada por 4 sujetos que cumplian el
requisito ratio 1RM/peso corporal superior a 1,2; presentando los
sigulentes datos antropométricos (edad: 22,5 = 0,98 arios; altura: 175,67 =
4,27 cm y peso: 65,73 + 4,68 kg). En el estudio se realizaron 4 estimulos
previamente disenados (Serie 1: 4 repeticiones 50% 1RM - Serie 2: 4
repeticiones 50-70-80-90% 1RM segun estimulo - Serie 3: 4 repeticiones
509% 1RM) para los ejercicios press banca (con y sin parada) y media
sentadilla. Entre estimulos hubo un descanso minimo de 72 horas para
una total recuperacion. Previamente a cada sesion, se realizaba la
medicion del 1RM mediante la VMP detectada por acelerometria con el
dispositivo inercial WIMU (RealTrack Systems, Almeria, Espana). Ha
sido validada la utilizacion de la acelerometria para la medicion de la
VMP “.
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Resultados. El estimulo donde se detecté mayor mejora en PBCP vy
PBSP fue la combinacion de 50-70-509% del 1RM obteniendo una
diferencia significativa (p<0.05, TE=0.13) y (p<0.05, TE=0.75) entre la
primera y tercera serie en VMP. Sin embargo, en media sentadilla el
estimulo con mayor mejora fue la combinacién de 50-90-50% del 1RM
obteniendo diferencias significativas entre la serte 1 y 3 (p<0.05,

TE=0.89).

Conclusion. A través de este estudio podemos determinar que en press
de banca el peso 6ptimo para conseguir una mayor mejora en la VMP
teniendo como base el 50% del 1RM seria el incremento del 20% en la
segunda serie. Mientras que si lo realizamos en el ejercicio de sentadilla el
incremento 6ptimo serfa del 409%. Ademas, existe una diferencia de VMP
entre la realizacion de ejercicios con parada y sin parada por la
participacion del reflejo elastico muscular.

Aplicaciones practicas. Parece recomendable realizar una variacién de
cargas durante el entrenamiento de fuerza, aumentando entre un 20-409%
(segin la musculatura a trabajar) durante la serie intermedia o como
estimulo inicial cuando se buscan objetivos de mejora en la potencia
muscular de forma mnstantinea. A efectos préicticos, parece interesante
conocer no solo el efecto agudo, sino comprobar el efecto cronico de este
fenémeno.
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Influence of the distance between experimental points in the validity of
the two-load method
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Introduction: The force-velocity (F-V) relationship has been used to
evaluate the maximal mechanical capacities of the muscles to produce
force (F), velocity (V0), and power (F) in various multi-joint functional
movement tasks (Cuk et al., 2014; Sreckovic et al., 2015). Traditionally,
the F-V relationship has been determined through the application of
multiple loads. To overcome the main disadvantages of the standard
“multiple-load method” (time consuming and prone to fatigue), a “two-
load method” has been proposed to determine the F-V relationship
parameters from only two data points (Jaric, 2016). Although previous
studies have already confirmed their validity (Pérez-Castilla, et al. 2016;
Zivkovic et al., 2016), the possible influence of the magnitudes of two data
points used for the F-V modelling remains to be elucidated.

Objective: To evaluate the concurrent validity of the F-V relationship
parameters obtained from the two-load methods with respect to the
standard multiple-load method.

Methods: Twenty-two men performed an incremental loading test at each
tenth percentile (from 20% to 70% of the one-repetiion maximum
[IRM]) of the ballistic bench press exercise on two occasions. Therefore,
the multiple-load method was based on the six loading conditions, while
the two-load method was also evaluated through the following pairs of
external loads: 20-709%RM, 30-609%RM, and 50-609%RM. The averaged
values of F and V recorded by a linear transducer were used for the F-V
modelling. The Pearson s correlations coefficients (1) were calculated to
examine the concurrent validity.
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Results: Significant correlations were observed between the F-V
parameters obtained through the different methods (all p < 0.01).
However, the magnitude of the correlations decreased with the proximity
of the two data points used for the calculation of the F-V parameters (r=
0.972-0.991 for 20-709%RM, r = 0.901-0.972 for 30-609%RM, and r =
0.589-0.762 for 40-509%6RM).

Conclusions: The F-V parameters obtained through the two-load method
are correlated with the ones acquired from the multiple-load method.
This relationship becomes especially stronger when the two most
distinctive experimental points are considered for the F-V modelling.

Practical application: The presented material strongly supports the use of
the two-load method in both research and routine testing for discerning
between the force-, velocity-, and power-producing capacities. The
addition of intermediate loads does not seem to influence the magnitude
of the parameters compared to using only the two most distinctive
experimental points.
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Load -Velocity Relationship of the Pull-Up Exercise
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Background: Configuration of the training load in resistance training (RT)
has been identified with a combination of the so-called ‘acute resistance
exercise variables’ (i.e.; exercise type and order, intensity, volume, rests
duration) (1). Exercise mntensity is generally acknowledged as one of the
most important stimulus related to changes in strength levels (2).
Traditionally, exercise imtensity during RT has been identified with
relative load (percentage of one-repetition maximum, %1RM) or with the
maximal load that can be lifted a given number of repetitions in each set
(e.g. 5RM, 10RM, 15RM). However, movement velocity has recently
been introduced as a valid method for monitoring exercise intensity in
real time (3).

Objective: To examine the possibility of using movement velocity as an
indicator of relative load in the pull-up (PU) exercise.

Methods: Fifty-two men (mean + SD: age = 26.5+3.9 years, body mass =
74.3£7.2 kg, height = 176.7+£5.8 ¢m, maximum number of repetitions to
failure = 16.0+4.4 repetitions) voluntarily took part in this study.
Participants were firefighter’s candidates with a training background in PU
exercise ranging from 2 to 4 years. Individual velocity-load relationships
and 1RM (calculated as the sum of the maximum weight lifted and body
weight) were determined using a progressive isoinertial loading test. All
repetitions were recorded with a linear velocity transducer (T-Force
system).

Results: The mean 1RM strength was 109.3+15.3 kg. An almost perfect
relationship (r=0.96) between mean propulsive velocity (MPV) and
relative load (%1RM) was observed. The MPV attained with each
percentage of 1RM was obtained from these lineal fits, from 609 1RM
onwards, In 5% increments. The 1RM was attained with an MPV of
0.20£0.05 m-s".
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Conclusions: The main finding of this study was that there 1s a close
relationship observed between MPV and relative load. Similar results
have been observed in previous studies in different exercises such as
bench press (R*=0.98), bench pull (R*=0.94), full squat (R*=0.97), half
squat, and leg press (R™=0.96) (3-6).This strong relationship can be used to
determine with great precision which 9%1RM 1is being used as soon as the
first repetition of a set is performed with maximal voluntary velocity in the
PU exercise.

Practical application: These results make it possible: 1) to predict the 1IRM
value without the need to perform a 1RM test or a test of maximum
number of repetitions to failure; 1) to determine the real effort being
incurred when training with loads from 60-95% 1RM in PU exercise.
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Anilisis de la fatiga muscular en Sentadillas tras un protocolo de
Entrenamiento de Fuerza Resistencia con y sin electroestimulacién local.

Francisco Torres; Rafael Timén.

Grupo de Investigacion Avances en Entrenamiento Deportivo vy
Acondicionamiento Fisico (GAEDAF). Facultad de Ciencias del
Deporte. Universidad de Extremadura.

Introduccion: La fatiga muscular se puede definir como la capacidad
reducida de un musculo para realizar un trabajo o esfuerzo fisico como
resultado de contracciones repetidas. La fatiga lleva asociada un descenso
en el nivel de fuerza vy estd acompanada por cambios en la actividad
eléctrica muscular (Dimitrova y Dimitrov, 2003). Dado que toda accion
muscular voluntaria es generada por impulsos eléctricos, nos resulta muy
interesante comprobar si la fatiga generada es mayor o menor tras la
aplicacién de impulsos eléctricos externos.

Objetivo: Analizar la fatiga muscular producida tras una sesion aguda de
fuerza resistencia en un ejercicio de sentadilla con peso libre,
comparando los efectos agudos con y sin electroestimulacién (EMS)
concurrente en el cuadriceps.

Material y Métodos: 16 varones entrenados (29+4.03 afos) realizaron de
forma aleatorizada y contrabalanceada dos sesiones de entrenamiento de
la fuerza resistencia (con y sin EMS) en dias diferentes. El entrenamiento
con EMS utilizo el programa especifico de Compex de Fuerza
Resistencia, a la maxima intensidad soportada por el sujeto en todo el
movimiento. Siguiendo el protocolo temporal del entrenamiento con
EMS, el entrenamiento sin EMS consistié en 3 bloques de 5 series de 3
repeticiones al 709% 1RM con un descanso de 8 segundos entre series y 1
minuto entre bloques. Al inicio y final del entrenamiento, se cuantifico la
Potencia (W) y Tiempo de vuelo (TV) del salto en contra movimiento
(CM]) en una plataforma de contacto (Chronojump®), la Fuerza Maxima
Isométrica de las piernas (FMI) (dinamémetro Holtain®), asi como la
percepcion subjetiva del esfuerzo (REP).
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Resultados: En ambos protocolos de entrenamiento se observo un
aumento de la fatiga muscular, con descenso del rendimiento en CMJ TV
(-0.0163”sin EMS;-0.0168” con EMS), CM] W (-28.70W sin EMS; -
30.68W con EMS), FMI (-7.40kg sin EMS; -8.85kg con EMS) y aumento
del REP (+1.50 sin EMS; +1.68 con EMS) entre el primer y dltimo
bloque, sin embargo, no se observaron diferencias significativas entre
ambos protocolos.

Conclusiones: Los resultados muestran un aumento de la fatiga muscular
tras el esfuerzo, sin embargo, la adicion de EMS a un protocolo de fuerza
resistencia  no produjo un aumento significativo de la fatiga,
probablemente  porque el entrenamiento  planteado no  fue
suficientemente intenso.

Aplicacién prictica: La EMS puede utilizarse como complemento al
entrenamiento de fuerza, aunque la fatiga adicional provocada dependera
del protocolo de electroestimulacién utilizado y de la manifestacion de la
fuerza a entrenar.
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Influencia de la angulacion articular en la asimetria y el déficit de fuerza
bilateral durante contracciones isométricas maximas

Albala, B., De Paz, JA.

Instituto de Biomedicina (IBIOMED), Facultad de Ciencias de la
Actividad Fisica y del Deporte, Universidad de Le6n, Esparia.

Introduccién: La fuerza es una capacidad fisica esencial tanto para el
rendimiento deportivo como para el mantenimiento o mejora de la salud
y la independencia funcional (Badillo et al., 2002). En el entrenamiento
de fuerza la eleccion de ejercicios realizados de forma unilateral o de
forma bilateral es un factor determinante de las adaptaciones obtenidas
con el entrenamiento (Kraemer et al., 2004), teniendo en cuenta la
posible existencia de un déficit de fuerza bilateral (DFB) (Aune et al.,
2013), fenémeno consistente en que la suma de la fuerza maxima
manifestada mediante dos contracciones unilaterales alternas es mayor
que la fuerza maxima manifestada mediante una contraccion bilateral

(Kuruganti et al., 2011).

Objetivos: El proposito de este estudio fue comprobar la existencia del
DFB y la posible influencia de la angulacién articular en dicho déficit y en
la asimetria lateral, durante contracciones isométricas maximas (CIM).

Métodos: Dieciséis hombres jovenes, sanos y activos (23,5 £ 6,5 afnos),
realizaron CIM a los 90°, 110°, 130° y 150° de extension de rodilla, en
una maquina BH Fitness, y de extension de codo, en una maquina Gerva-
Sport, tanto de forma bilateral, como de forma unilateral y en orden
aleatorio. Las mediciones de la fuerza isométrica maxima (FIM) se
realizaron mediante la utilizacion de una galga extensiométrica (Omega,
M285291 500 kg). Para la comparacion de los pares de datos para la
simetria y para el DFB, se utiliz6 la prueba no paramétrica de Wilcoxon,
estableciéndose la significacion estadistica para una p< 0,05.

Resultados: Se encontraron diferencias significativas entre ambos brazos,
en la FIM, para los 90°, 110° y 130° de extension de codo, pero no a los
150° de extension. En cambio, no hubo diferencias significativas en la
FIM entre ambas piernas, para ninguno de los dngulos estudiados. Se
encontraron diferencias significativas entre la fuerza ejercida de forma
bilateral y la suma de las fuerzas ejercidas de forma unilateral con las
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extremidades derecha e 1zquierda, siendo mayor esta dltima, tanto en los
miembros superiores como en los inferiores y para todos los angulos
medidos.

Conclusiones: A la luz de los resultados obtenidos, podemos concluir la
existencia del DFB durante CIM, tanto en el tren superior como en el
inferior, independientemente de la angulacion articular. Ademas, existe
asimetria entre el brazo derecho vy el izquierdo, en la FIM, hasta los 130°
de extension de codo. A partir de los 130° no existe asimetria. No existe,
en cambio, asimetria en la FIM entre ambas extremidades del tren
inferior.

Aplicaciones practicas: Esta informacion nos puede resultar ttil a la hora
de prescribir ejercicios unilaterales o bilaterales dentro de un programa
de entrenamiento de fuerza, especialmente dentro del dmbito de la
readaptacion fisico deportiva, donde nos puede ayudar a identificar
posibles descompensaciones o déficits funcionales.
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Reliability and discrimination ability of a novel soccer reactive dribbling
agility test

David Martinez Hernandez

Cardiff School of Sport, University of Wales Institute, Cardiff, Wales,
U.K.

Introduction: Soccer is the world’s most popular sport and a part of the
social and cultural fabric of society in many countries (Bangsbo & laia,
2013). Players need technical and tactical skills (Hoff & Helgerud, 2004)
but also a high level of athleticism to be successful (Turner & Stewart,
2014). One of the most important fitness components in soccer is agility
(Turner & Stewart, 2014), which 1s the ability to change direction in
reaction to a stimulus (Sheppard & Young, 2006). These agility actions in
a soccer game occur both with and without ball in feet (Sheppard &
Young, 2006). These movements with ball are named as dribbling and
occur 1n an uncertain environment were perceptual and decision making
factors become of great importance (Chaouachi et al., 2014).

Objective: Given the lack of tests that measure dribbling ability with
decision making, the aims of the study were to assess the reliability of a
new reactive dribbling agility test, ascertain differences when performing
the test without a reactive stimulus and determine 1if it discriminates
between different levels, position and gender.

Methods: Thirty-two soccer players divided in 3 groups (professional
female, amateur female and amateur male) were tested in 3 different days
over a novel Soccer Reactive Dribbling Agility Test (SRDAT) and a
planned dribbling test (PDT). Both tests were performed with apparatus
orientated in the same manner, however the SRDAT included a reaction
to a light-emitting photoelectric timing cell.

Results: Analysis of both tests was done to the left, right and mean of left
and right. Systematic bias for both SRDAT and PDT measures was small.
‘Within-subject variation measured through coefficient of variation (CV)
and systematic error of measurement (SEM) was low in both tests with
SRDAT showing higher variation than PDT. Moreover, CV and SEM
analysis over consecutive trials showed no evidence of reduced variability
in the second pair of trials. Relative reliability showed moderate intraclass
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correlation coefficients (ICCs) for SRDAT and high for PDT conditions.
Participants took significantly longer to perform SRDAT than PDT.
Professional females were significantly faster than amateur females for
both SRDAT-mean and PDT-mean while the Ilatter had similar
performance as amateur males. Regarding playing positions, there was no
significant difference for both SRDAT-mean and PDT-mean.

Conclusion: Results suggest that SRDAT is a reliable test and is able to
discriminate from the same test without reactive stimulus and between
levels of proficiency.

Practical Applications: This is the first step into adding a reactive stimulus
into a dribbling soccer test. Anyway more research is needed in order to
ensure that differences in performance are purely due to decision making
factors.
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Neuromuscular response and muscle oxygenation during and after 48 h.
of 10x10 eccentric squat protocol

Romero-Moraleda, B."”, Balsalobre-Fernandez, C., Cuéllar, A. 2,
Gonzilez, J.%, Peinado, AB.’, Cupeiro, R}, Benito, PJ.’, Paredes, V.'

' Healthy Sciences Faculty. Camilo José Cela University, Madrid, Spain
"LFE Research Group, Department of Health and Human Performance,
Faculty of Physical Activity and Sport Sciences. Technical University of
Madrid, Madrid, Spain.

*Department of Sports Science, European University of Madrid, Madrid,
Spain.

Background: Eccentric training has been extensively reported to increase
concentric, isometric and eccentric strength (Douglas, Pearson, Ross, &
McGuigan, 2016), although the acute neuromuscular and physiological
responses to this type of training is much less studied than traditional
strength training. Many methods have been studied to analyze
neuromuscular and physiological responses to strength training, such as
the loss of counter movement jump (CM]) height (Sianchez-Medina &
Gonzilez-Badillo, 2011) or the levels of muscle oxygenation using near
infrared spectroscopy (NIRS) (Pereira, Gomes, & Bhambhani, 2007).
However, the recording of acute response in muscle oxygenation and
CM] during and after eccentric training has not been reported vet, and its
study could have scientific mterest and direct practical applications
because it could help monitoring load and fatigue.

Objective: To analyze the acute effects of a single bout of the squat
exercise performed with an eccentric overload (using an isoinertial device)
on muscle oxygenation and CM]J height.

Methods: Thirty-eight healthy subjects (males n=32 females= 6, age
22.03+3.42 years), participated In an eccentric training session which
consisted of 10 sets of 10 repetitions in the squat exercise. Two recovery
minutes between sets were allowed within sets. Muscle oxygenation (using
NIRS) of the vastus lateralis, CMJ height and sagittal degrees during drop
jump land for hip, knee and ankle were measured. One-way analysis of
variance (ANOVA) with repeated measures was used to determine
differences between sets and baseline, post-sets and after 48 hours.
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Results: There was a significant reduction in CM] and sagittal degrees
during drop jump land for knee values between baseline (p<0.01), post
each set and after 48 hours.

Average CM] decrease between baseline and the last set was -23.02%
(p<0.01). After 48 h., CM]J height returned to baseline values.

The percentage of oxygen saturation was also significantly lower between
sets, with values ranging 38.41-60.85% (p<0.01)

Conclusions: A single bout of eccentrically overloaded squats produced a
significant reduction on CM]J height, although baseline values were
recovered after 48h. Also, muscle oxygenation kinetics showed significant
changes after each set. CMJ and muscle oxygen saturation of vastus
lateralis could be good indicators of fatigue during and after eccentric
training.

Practical application: Monitoring the fatigue produced by eccentric
training using the CMJ and muscle oxygenation could be of great interest
for strength and conditioning coaches who wish to optimize training and
manage recovery.
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