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INTRODUCTION

Reduced hamstring extensibility has been proposed as a
predisposing factor for low back disorders and changes in
lumbopelvic rhythm (1). Different stretching techniques
and protocols have found improvements in hamstring ex-
tensibility (2). Some studies have compared the effects of
different stretching techniques on the length of the ham-
string muscles and detected different effects according to
the technique used. The purpose of this study was to de-
termine the acute effect of an active hamstring stretching
protocol in adults with limited hamstring flexibility.

METHODS

Thirty-six adults (28.78 + 7.13 years) with a straight leg
raise angle lower than 70° in both limbs were recruited for
this study. The subjects performed a hamstring stretching
protocol consisting of four active exercises. The session
consisted of 3 sets of each exercise holding the position
for 20 seconds with a 30-second rest between sets and ex-
ercises. Hamstring extensibility was determined by active
knee extension and toe-touch tests. The distance from the
toes (zero point) was measured in centimeters. All mea-
sures were performed before and immediately after the
hamstring stretching protocol.

RESULTS

Mean (+ SD) left active knee extension angles were 32.36
+9.32° in the pre-test and 23.28 + 9.46° in the post-test (p
< 0.001). For the right leg, the values were 31.06 + 10.35°

CCD 25 - SUPLEMENTO I ANO 10 I VOLUMEN 9 I MURCIA 2014 I ISSN: 1696-5043

in the pre-test and 23.19 + 11.20° in the post-test (p <
0.001). Significant improvements were also found in the
toe-touch score (pre-test: -11.75 + 7.66 cm; post-test: -4.89
+8.35 cm; p < 0.001).

DISCUSSION

Significant increases in the active knee extension test
were detected after active stretching protocol. Several
studies have found a significant improvement in active
knee extension test in young adults (between 5-12°) imme-
diately after other hamstring stretching protocols or single
stretching (2,3). In the current study an improvement
around 7-8° in the active knee extension test was found.
Furthermore, an improvement in the toe-touch score was
detected (mean difference pre-post score: +6.86 cm). This
greater score after stretching could be related to an im-
proved anterior pelvic tilt and greater lumbar flexion (1).
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INTRODUCTION

Some studies have found that hamstring extensibility
influences thoracic and pelvic postures when trunk flexion
movements are performed (1). These studies are cross-sec-
tional and no acute intervention was carried out. An acute
change in hamstring extensibility may influence pelvic and
spinal postures. Therefore, the purpose of this study was to
determine the acute effect of hamstring stretching in spi-
nal curvatures and pelvic tilt in relaxed standing and trunk
flexion.

METHODS

Thirty-six male adults (28.78 + 7.13 years) were recruit-
ed for this study. Sagittal thoracic and lumbar spinal curva-
tures and pelvic tilt were measured in relaxed standing and
during the toe-touch test using a Spinal Mouse. Hamstring
muscle extensibility was determined in both legs by active
straight leg raise test. All measures were performed before
and immediately after a stretching protocol consisting of
four static exercises. The session consisted of 3 sets of each
exercise holding the position for 20 seconds with a 30-sec-
ond rest between sets and exercises.

RESULTS

Active straight leg raise angle significantly improved im-
mediately after stretching protocol (p < 0.001). Greater an-
terior pelvic tilt (p < 0.001) and lumbar flexion (p < 0.05)
and a smaller thoracic kyphosis in the toe-touch test (p <
0.001) were found after stretching protocol. However, no
significant change on spinal curvatures or pelvic tilt was
found in relaxed standing.

DISCUSSION

Significant increases in the active straight leg raise test
immediately after stretching protocol were found. This
change was associated to significant improvement in an-
terior pelvic tilt and lumbar flexion as well as reduced tho-
racic kyphosis in the toe-touch test. However, the spinal
angles and pelvic tilt in standing was not influenced by
hamstring extensibility, because the hamstring muscles
are under little passive tension (2). These findings are
important in sport activities that involve trunk flexion
movements with knees extended or slightly bent because a
reduction in thoracic kyphosis and improved anterior pel-
vic tilt after stretching can be achieved. This posture has
been associated to lower disc loads and spinal forces (3).
For these reasons, hamstring stretching is recommended
prior to sport activities involving trunk flexion postures
with knees straight.
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INTRODUCTION

Walking with poles (Nordic walking (NW)) is a popu-
lar leisure activity and recently its use in rehabilitation
has increased considerably. NW was reported to increase
metabolic and cardiovascular demands more than regular
walking (RW) and may be able to reduce loads on lower
limb joints. This study aimed to study the effect of NW
versus RW on ground reaction forces (GRFs) at two walk-
ing speeds and to compare these effects in experienced and
naive Nordic walkers.

METHODS

Twenty-six naive walkers aged 26+2.1 years and 14 expe-
rienced Nordic walkers aged 57.2 +10.4 participated. Naive
participants practiced for 15 minutes to become familiar
with the technical aspects of walking with poles and the
experienced walkers warmed-up for the same period of
time. Walking trials (along a 50m corridor) included self-
selected speed and a fast speed (20% faster than the self
selected cadence of RW controlled by a metronome), with
and without poles. Walking trial order was random. GRFs
of the forefoot and hindfoot were continuously recorded
with a mobile SmartStep device (Andante Medical Devices,
Inc, White Plains, New York). Gait parameters were record-
ed and analyzed using wireless sensors from the APDM’s
Mobility Lab™ (APDM Inc., Portland, OR, USA). Data was
analyzed with repeated measures ANOVA.
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RESULTS

No differences were found between the experienced and
naive nordic walkers. Stride Velocity at self selected speed
was higher for NW compared with RW (p<0.0001).This
was accompanied by increased GRFs in heal strike and toe
off phases and by decreased GRFs in flat foot phase during
NW (p<0.01). Waking at a faster speed increased the GRFs
in heel strike and toe off phases while a reduction in GRFs
was noticed in the flat foot phase in both NW (p<0.0001;
p<0.041; p<0.004 respectively) and RW (p<0.0001). GRFs
at faster walking speed had lower forces (p=0.021) at flat
foot phase (Fast NW; 34.26+12.9, Fast RW; 36.85+11.39).

CONCLUSION

Self selected walking speed was faster for NW and was
accompanied by an increase in GRFs in heel strike and tow-
off phases and a decrease in GRFs in the foot flat phase.
However, at the faster gait speed, decreased GRFs in the
foot flat phase were found during NW as compared to RW.
This suggests that shifting weight toward the poles in the
flat foot phase reduces GRFs and may decrease loads on the
plantar pressure distributions and help those with frail feet
maintain activity.
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INTRODUCTION

Several studies have analyzed the influence of system-
atic sport training in hamstring extensibility. When com-
paring extensibility values between both legs in symmetri-
cal sports such as cycling and running most studies have
found no significant differences (1, 2). However, asymmet-
rical movements during static or cyclic flexion postures
could affect the hamstring extensibility. For this reason,
the purpose of this study was to compare the hamstring
extensibility between both legs in symmetrical and asym-
metrical sport disciplines.

METHODS

A total of 116 male athletes (30 kayakers, 32 right-side
canoeists, 29 left-side canoeists and 25 cyclists) were re-
cruited for this study. Hamstring muscle extensibility was
determined in both legs by passive straight leg raise test
with the ankle of the tested leg in plantar flexion.

RESULTS

There were significant differences (p<0.001) between
the right and the left leg in both right-side and left-side
canoeists. The forward leg values were significantly higher
than those for the kneeling leg (mean difference: 8.43°).
No significant differences were found in kayakers and cy-
clists between legs (mean difference: 0.84° in kayakers and
0.54° in cyclists).

DISCUSSION

The principal finding was that forward leg extensibility
values were significantly higher than kneeling leg in both
right-side and left-side canoeists whereas no significant
differences were found between legs in symmetrical sport
disciplines (kayaking and cycling). This fact may be related
to asymmetrical limb position and movement in the canoe.
Canoeists train in a kneeling position and the knee of the
forward leg is moderately flexed in the stroke phase while
the trunk and pelvis are moderately flexed. This position
only generates a slight stimulus of hamstring traction in
forward leg. In contrast, kayakers and cyclists develop bi-
lateral movement and performance symmetry. In this way,
similarities, between the limbs, in the flexibility of these
athletes could be related to similar movements and pos-
tures in the lower limbs (1, 2). In conclusion, the asym-
metric posture and movement of canoeing generates dif-
ferences in hamstring extensibility between legs.
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INTRODUCTION

Dance is one of the most demanding physical activi-
ties undertaken by young people during childhood and
adolescence. Adolescence is a critical period of growth and
maturation. Spinal development is influenced by internal
processes of growth, maturation and external stimuli such
as normal activities of daily living and sports activities (1).
Repetitive extension movements are common in dance.
This discipline involves larger spinal movements and
aligned torso postures. The specific and repetitive move-
ments and postures in dance may affect the sagittal spinal
curvatures (2). For this reason, the purpose of this study
was to determine the evolution of spinal posture and pelvic
tilt in relaxed standing in young female dancers.

METHODS

Forty-eight young female dancers (12.91 + 2.06 year-old)
were recruited for this study. All participants were in 4 of
5% year in the Dance Conservatory on the academic year
2012/2013. Thoracic kyphosis (TK), lumbar lordosis (LL)
and pelvic tilt (PT) were measured in relaxed standing us-
ing a Spinal Mouse® in February 2013 and October 2013.

RESULTS

TK, LL and PT values in the first measurement were
20.56+11.34°, 27.27+6.71° and 21.61+4.45°, respec-
tively. In the second measurement the values were
16.59+9.88°, 23.15+10.86° and 16.22+7.21°, respectively.
Significant changes were found between both measures
in TK (t=2.279; p=0.028), LL (t=-2.971; p=0.005) and PT
(t=5.171; p<0.001).
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DISCUSSION

Significant decreases in the TK, LL and PT were detected
after an eight-month period of dance training in dancers
with previous experience. These spinal curves have been
related to specific exercises with frequent spinal extension
and aligned trunk postures as commonly seen in dance
(2,3). Previous cross-sectional studies (3, 4) have found
that dancers showed aless TK and LL in the neutral stand-
ing position than sedentary age-matched females. Moller
and Masharawi (2) compared spinal curvatures in fourteen
female pupils (aged 6-9) after six months of ballet train-
ing (bi-weekly, 90 minutes of basic level). They found a sig-
nificant decrease in the LL and a significant decrease in TK
after the six months. In conclusion, our study found that
dance training is associated to a decrease in the sagittal
thoracic and lumbar curvatures and pelvic tilt.
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INTRODUCTION

The specific postures and movements of the sport could
influence hamstring muscle extensibility of athletes. A few
studies have evaluated hamstring muscle extensibility in
athletes, because it is an important factor in sports train-
ing (1). Dance requires significant control of trunk posture
and flexibility, with specific exercises performed for the
improvement of body image and posture with frequent hip
flexion with knee extended. For this reason, the purpose
of this study was to determine the degree of hamstring
muscle extensibility in female dancers.

METHODS

One-hundred twenty-six female dancers (15.81+3.44
year-old) were recruited for this study. All participants
were in Professional Studies (5 to 10% year) in the Dance
Conservatory. Hamstring muscle extensibility was deter-
mined in both legs by passive straight leg raise test (PSLR).
To classify the hamstring extensibility, the references pro-
posed by Ferrer (2) were used (normal hamstring exten-
sibility, PSLR > 75°; reduced extensibility grade I, PSLR
between 61° and 74°; reduced extensibility grade II, PSLR
< 60°).

RESULTS

Mean (+ SD) PSLR angles were 115.87+16.20° and
115.94+16.68°, for right and left legs, respectively. No
significant differences between legs were found (t=0.083;
p=0.934). However, when mean differences were calculated

between both legs for each dancer the differences between
the values were 7.20+6.25°. One-hundred twenty-five
dancers showed normal hamstring extensibility values in
both legs (99.21%). Only one dancer had a reduced ham-
string extensibility grade I in both legs (0.79%).

DISCUSSION

The principal finding was that right and left leg exten-
sibility values were high. Previous studies have found that
dancers have wide ranges of hamstring extensibility than
sedentary subjects (3). Dance improves hamstring muscle
extensibility because dancers performed specific hamstring
stretching exercises and frequent hip flexion with knee ex-
tended. An important finding was that no significant dif-
ferences were found between both legs when mean values
are considered. However, when the mean differences be-
tween legs were individually analyzed, the results showed a
moderate discrepancy between legs. More research on this
topic is needed. In conclusion, dancers showed high ham-
string extensibility values on both legs.
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INTRODUCTION

The warm-up is used to optimize the swimming perfor-
mance (1) and coaches/researchers need to be aware of its
relevance. As a component part of a swimming event, the
start has been reported to be critical for overall perfor-
mance. Therefore, it is essential to understand the effects
of warm-up on swimming start performance, being both
determinants in competitive swimming.

METHODS

Eight male swimmers (17.63+1.3yrs) of national
level participated in this study. On separate days, each
swimmer performed a swim start to 15m under 50m
freestyle, which was precededby two different warm-ups,
in a randomized order. The warm-ups totaled 1200m
and included some of the habitual procedures, differing
in the main set. The warm-up focused in the velocity
stimulation (VWU) comprised 4x50m (divided in 25m
maximum and 25m easy swim). The warm-up focused on
aerobic power (AWU) comprised8x50m at 80% ofmaximal
velocity. The kinematical analysis of the start included
the block, flight, entry, 5m and 15m phases. One camera
(50Hz) videotaped the takeoff, the flight and the entry
phases and other camera (50Hz) videotaped the 15m mark
zone. Complementarily, the time to 5m and 15m were
determined with a chronometer. To comparedata obtained
in the two trials, Student paired t tests wereused.

RESULTS

There were no differences in swim starts between VWU
and AWU, with regard to time to 5m (1.37+0.13s and
1.33+0.08s, p=0.10) and time to 15m (6.59+0.35s and
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6.66+0.34s, p=0.32, respectively). Also, no differences were
found during the block phase (0.59+0.05s and 0.58+0.04s,
p=0.45) and the entry velocity in the water (9.29+1.73m/s
and 9.62+1.59m/s, p=0.21, respectively). However, me-
dium effect size values were verified in the entry velocity
(ES=0.49), in the time to 5m (ES=0.67) and in the time to
15m (ES=0.41).

DISCUSSION

The two different stimuliused in this study produced
similar dive start performances. The mechanisms behind
the different warm-ups protocols could be different; how-
ever, both influenced the swimmers in the same way. Simi-
lar results in start times were found between a previous
post activation potentiation and the usual warm-up (2).
Considering the effect size values, in the present study the
swimmers entered in the water with higher velocities after
AWTU, being faster at the 5m and inverting this difference
in the 15m. We should be aware that the velocity stimulus
could have not been enough to potentiate effectively the
performance.

The results provide the basis for further investigation of
the effectiveness of different warm-up strategies for en-
hancing starting actions.
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INTRODUCTION

Cricket is a game of reaction, batsmen must react by hit-
ting the ball the bowler delivers. While batsmen have numer-
ous ways of hitting the ball (batting shots); shot selection
is largely dictated by both the width (line) and length (clas-
sified by the first bounce distance from the batsman) that
the bowler delivers. In limited overs cricket, batting power
is important to maximise scoring; yet while upper body
strength has been positively correlated with maximal hit-
ting distance, it has not been correlated with greater batting
average or strike rate (1). It could be that upper body power
is less important for the more frequently played shot types
employed in limited overs cricket. Each particular shot type
employs a specific set of muscles, therefore it is important
to quantify the frequency that a batsman will play particular
shots to prioritise strength and conditioning activities.

METHODS

We analysed the performance analysis data of delivered
balls (7149) from 12 matches at the 2013 ICC Champions
Trophy Tournament (competition for the world’s top 8 na-
tions) to determine the shot type frequency distribution
of specific bowling delivery classifications. Each bowling
delivery was assigned a pitch position from a matrix of 18
possible line and length combinations.

RESULTS

Our results demonstrate, batsman (combined left and
right handed batting data) facing 100 deliveries; will

most commonly face 49.9 + 0.6 good length deliveries
followed by 22.9 + 0.8 full length deliveries and 19.5
+ 0.6 short deliveries. Batsmen will least frequently
face bouncer (4.1 + 0.5), full-toss (1.9 + 0.3) and yorker
(1.8 +0.1) deliveries. Furthermore, we found the most
prevalent shot hitting good length and full deliveries
was the front foot drive (52%), whereas the cross bat
hookshot(81%) was the most prevalent shot employed to
hitbouncer length deliveries.

DISCUSSION

The main contribution of this paper is that strength and
conditioning professionals should use cricket performance
analysis data, combined with biomechanical research to
prioritise batting strength programmes with a particular
focus on the strengthening of musculature, grip force (2)
and movement patterns (3) associated with the front foot
drive shot.
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INTRODUCTION

Due to the important role of trunk muscles in athletic
function and injury prevention, different protocols have
been developed to evaluate trunk muscle strength and
endurance in clinical, fitness and sports settings. The aim
of this study was to analyze the relationship between an
isokinetic test and two field tests to assess trunk muscle
fitness.

METHODS

27 recreational male athletes participated in this study
(age: 24.1 £2.9 years; mass: 74.9+9.4 kg; height: 176.3+5.6
cm). To measure trunk flexor and extensor muscle strength
and endurance, participants performed an isokinetic test
in a dynamometer (BiodexQ). This protocol consisted
of 4 trials of 15 maximal flexion-extension exertions at
120°/s (ROM = 50°). Absolute and relative peak torque and
maximum work were calculated to assess trunk muscular
strength; and the final fatigue ratio and endurance ratio
were calculated to assess trunk muscular endurance (Mayer
etal., 1995). A month later, two field tests were performed
to assess trunk muscle endurance, i.e., the flexion-rotation
trunk test (FRT) to measure abdominal dynamic endurance
(Brotons et al., 2013) and the Biering-Sorensen test (BST)
to assess isometric back endurance (Biering-Sorensen,
1984). During the FRT, participants performed the maxi-
mum number of upper trunk flexions with rotation (i.e.,
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cross curl-ups) possible in 90 s. In the BST participants held
their upper body suspended against gravity in a horizontal-
prone position until exhaustion, recording the test dura-
tion. Pearson and Sperman correlation coefficients were
used to analyse the relationship between all variables. Each
test was performed twice and the ICC was calculated to as-
sess the reliability of the measures.

RESULTS

All variables showed a good reliability with ICCs> 0.70.
No significant correlations were found between variables,
although the FRT score showed a nearly significant cor-
relation with relative peak torque (r=0.369; p=0.076) and
relative maximum work (r=0.351; p=0.093) during the iso-
kinetic flexion exertions.

DISCUSSION

The lack of relationship between the field test scores and
the isokinetic test variables may be due to differences in
the mechanical, metabolic and psychological demands of
each test. Sport specific tests seem to be necessary to char-
acterize the athletes’ trunk muscle fitness properly.
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INTRODUCTION

Pilates method offers a “core” workout in which fitness
components like muscular strength and endurance, flexi-
bility, balance and cardiorespiratory endurance are trained,
with the goal of building a strong body under the philoso-
phy of mind-over-body control (1). The exercises are typi-
cally performed for strengthening the abdominal muscles,
hips, and back (2). Pilates also involves stretching exercises
for improving hamstring extensibility because it is an im-
portant component of physical fitness and spinal health.
For this reason, the purpose of this study was to determine
the effects of Pilates exercise on hamstring extensibility in
active women.

METHODS

Twenty-one women with a previous Pilates experience
between 1 and 2 years (age: 42.95 + 6.84 year-old; mat Pi-
lates practice experience: 1.71 + 0.80 years) participated in
this study. Women participated in a mat Pilates program
during 16 weeks (one hour, twice a week). Hamstring mus-
cle extensibility was determined in both legs by passive
straight leg raise test (PSLR) prior and after the program.

RESULTS

Mean (+ SD) right PSLR angle was 98.62+13.10° and
104.05+£14.08° in the pre- and the post-test, respec-
tively. For the left leg, the value was 97.81+13.97° and
103.81+14.90°, respectively. Significant changes were found

between both measures in the right leg (t=-2.365; p=0.028)
and the left leg (t=-2.613; p=0.017). Not significant differ-
ences between right and left legs were found in the pre-test
(t=0.344; p=0.734) and in the post-test (t=0.163; p=0.872).

DISCUSSION

Significant increases in the right and left PSLR angle
were detected after 16-weeks of mat Pilates program in
women with previous experience. Previous studies have
found improved hamstring extensibility after a Pilates pro-
gram (3). Greater hamstring extensibility has been related
to better spinal and pelvic postures during lifting tasks and
trunk bending postures. Greater hamstring extensibility is
associated to greater anterior pelvic tilt and lower spinal
flexion in trunk bending tasks. This posture has been as-
sociated to lower spinal forces (4). In conclusion, mat Pi-
lates training is associated to a significant improvement on
hamstring extensibility in adult women.
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INTRODUCTION

Neuromuscular fatigue induces impairments in the mo-
tor unit recruitment and decreases in the muscle fiber con-
duction velocity(1). Howard & Enoka (2) suggested that in-
terlimb interactions during maximal bilateral contractions
are mediated by neural mechanisms. Bagesteiro & Sain-
burg (4) propose that distinct neural control mechanisms
are employed for dominant and nondominant arm move-
ments. Tensiomiography (TMG) could be a useful tool for
practitioners and researchers alike in detecting muscle
damage and its recovery (3).

METHODS

Thirteen healthy moderately active subjects (age 25.1 +
2.6 years; body mass 79.9 + 8.9 kg; height + 7.4 cm), accus-
tomed to strength trainingand right handed, volunteered
to participate in the study. They performed a curl-biceps
exercise with a barbell: 5x8x30kg. with 1 min. of rest. TMG
was used to measurethe mechanical properties of muscle
response such as maximum radial displacement of muscle
belly (Dm), contraction time (Tc) and delay time (Td), in
the recovery period, at the end of each setand in the 3, 6,
10 and 15 min. of the recovery time.

RESULTS

The results show a difference behavior between right
and left biceps brachii in different phases of the exercise
for activation (Td) and Dm. Td indicates always a less val-
ues for right arm with significant statistical differences
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between all Sets (P< 0.05). Tc shows thesame behavior
for both limbs, from Set 2 left arm has higher values than
right arm but aren’t significant statistical difference. Dm
for the right arm shows more stiffness than left arm (Set
2, P< 0.05). In the recovery period both arms have the
same behavior for Tc and Td, while that Dm indicates dif-
ferences between right and left arm (6 min. of recovery
time, P< 0.05).

DISCUSSION

The differences between left and right arm were not
statistically significant in Dm may be due to the individ-
ual adaptation to the neural fatigue (4). Td showed im-
proved instantaneous capacity fiber recruitment in the
dominant arm (right) which was significant statistical
different (2). No differences were found for the contrac-
tion time (Tc), perhaps due to the different initial values
between limbs.
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INTRODUCTION

The manual resistance (MARES) has been widely used
in physical therapy for strengthening processes during re-
habilitation phases, as for instance, to attempt to isolate
scapular movement (1). MARES is a way to develop vari-
able resistance and can be used in neuromuscular training
for improve strength in healthy subjects (2). Recently has
been shown that MARES can improve muscular strength
and endurance in healthy college students(3). The aim of
this study was compare the effects of 8-weeks on the level
of muscular strength and endurance in 20 healthy young
subjects.

METHODS

Twenty healthy trained volunteers were recruited for
the 8-week study. Maximal strength and muscular en-
durance was measured. Subjects were randomized into
2 groups: a) MARES group (n= 10; 23.60+2.06 years); b)
Conventional group (n=10;24.20+1.95 years). Conven-
tional group performed lat pull-down and bench press, 3
sets of 8 repetitions with an intensity perceived effort of
8 and 1 minute of intra-set rest. MARES group performed
the same training load insimilar movement than conven-
tional group but were manual-resisted by an experienced
personal trainer.

RESULTS

An analysis of variance (ANOVA) was performed to de-
tect the difference between the results for different time
points with Levene’s post hoc test was conducted on data
with significance set at p< 0.05. The resultsshowed no

significant difference for maximal strength in both bench
press (MARES pre 79.03 +13.49; post 84.50 +11.65) and
lat pull down (MARES pre 73.50 £7.83; post 80.50 £7.97)
or endurance(number of push-up repetitions MARES pre
21.90+6.04; MARES post 24.60+7.16) and number of pull-
up repetitions (MARES pre 7.60+3.53; MARES post 9.60
+2.87).

DISCUSSION

There is a trend toward increased levels of strength
and endurance in both experimental groups, though not
enough to be significant.Contrary to the data provided
by Dorgo who obtained significant for levels of strength
and endurance improvements (3).Maybe it’s because in
our study had a shorter duration, and subjects they had
higher status in strength training.This study suggested
that 8-weeks of MARES have similar effects than conven-
tional training using the same volume and monitoring the
rating of perceived effort than conventional training and
could be used as resistance exercise by personal trainersto
maintain muscle strength and endurance levels in healthy
experimented subjects.

REFERENCES

1. Paine R, Voight ML. The role of the scapula.The International Journal of
Sports Physical Therapy. 2013; 8(5):617-29.

. Llana S, Chulvi I, Pérez P. Application of biomechanics to devices for
strength training (Chapter 25) in Pérez P y Llana S. (ed.).Basic Biome-
chanics.Applied to Physical Activity and Sport. Barcelona: Ed. Paido-
tribo; 2014.

. Dorgo S, King GA, Rice CA. The effects of manual resistance training
on improving muscular strength and endurance. Journal of Strength
&Conditioning Research. 2009; 23 (1):293-303.

N

w

CCD 25 - SUPLEMENTO 1 ANO 10 I VOLUMEN 9 I MURCIA 2014 I ISSN: 1696-5043



NSCA IV INTERNATIONAL CONFERENCE 2014
HUMAN PERFORMANCE DEVELOPMENT THROUGH STRENGTH AND CONDITIONING

RELATIONSHIP BETWEEN STRAIGHT SPRINTING AND CHANGE OF DIRECTION

ABILITY IN MALE SOCCER PLAYERS

Yanci, J., Los Arcos, A., Camara, J.

Faculty of Physical Activity and Sports Science, University of the Basque Country, UPV/EHU, Vitoria-Gasteiz, Spain.

javier.yanci@ehu.es

INTRODUCTION

Soccer is considered an intermittent activity involving
sudden variations in movement and intensity (1). The abil-
ity to accelerate and change direction becomes important
in the development of physical qualities in soccer (2). The
purposes of this study were to assess the straight sprinting
and the change of direction ability (CODA). Furthermore,
the relationship between these two abilities will be deter-
mined.

METHODS

Twenty male soccer players (age = 22.80 + 2.71 yr, height
=1.88 + 0.06 m, body mass = 76.47 + 8.80 kg) competing
in the Spanish Third Division Soccer League participated
in the study. They performed regular specific soccer train-
ing 3 or 4 days per week. The subjects undertook three 15
m maximal straight sprints (3). A Modified agility T-Test
(MAT) was used to measure the change of direction ability
(4). A photocell (Microgate” Polifemo, Bolzano, Italy) was
used to measure the time to complete the straight sprints
and the MAT. The study was conducted according to the
Declaration of Helsinki (2013).

RESULTS

The results of the 15 m straight sprint test and the MAT
were 2.36 + 0.07 s and 5.60 + 0.20 s, respectively. The coef-
ficient of variation for the former was 1.79% and for lat-

ter 2.62%. No significant correlation was found between
straight sprinting and the CODA (r = 0.022, p > 0.05).
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DISCUSSION

The relationships between straight sprinting and the
CODA have been studied with controversial results (5).In
this study, no significant correlations have been obtained
between the 15 m maximal straight sprint test and the
CODA in male soccer players. These data are consistent
with the specificity and independence of the CODA and
the straight sprint motor abilities previously observed by
Salaj and Marcovic (6) with the use of principal component
factor analysis.
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INTRODUCTION

Despite of the requirement of unilateral propulsion in
soccer (1), and the functional differences between both
legs during functional tests and injury risk or return to
sport (2), there is little information on the unilateral jump-
ing performance in soccer players. The aim of this study
was to compare the unilateral vertical jump performance
with the dominant and non dominant leg of male soccer
players. Additionally, leg asymmetries between dominant
and non-dominant legs during unilateral vertical jumping
were assessed.

METHODS

Twenty male soccer players (22.80 + 2.71 years, 1.88 =+
0.06 cm, 76.47 + 8.80 kg) competing in the Spanish Third
Division Soccer League participated in this study. The
study was conducted according to the Declaration of Hel-
sinki (2013) and it was approved by the local ethics com-
mittee. The Soccer Club to which participants belonged
gave consent to undergo the study. Participants performed
3 countermovement jumps (CMJ) on a force platform sam-
pling at 500 Hz (Quattro Jump, Kistler, Switzerland) with
the dominant (CMJD) and non-dominant leg (CMJND).

RESULTS

Significant differences between dominant and non-dom-
inant leg were found in vertical jumping height (CMJD =
0.42 +0.03 m, CMJND =0.43 + 0.03 m, p < 0.05,d = 0.33),
and velocity of the take-off (CMJD = 2.06 + 0.14 m-s?,
CMJND = 2.12 + 0.13 m-s?, p = 0.05, d = 0.42). No sig-
nificant differences between both legs were found in the
timing and magnitude of the vertical ground reaction force

characterizing the landing phase. Mean symmetry index
scores showed small deficits (-4.55% to 4.71%) for all jump
assessments.

DISCUSSION

Unilateral vertical jump performance has been widely
studied in the scientific literature, particularly in team
sports such as soccer (3, 4). In the present study significant
differences between dominant and non-dominant leg were
found in vertical jump performance. Similarly, Menzel et
al. (4) found significant differences in vertical CMJ jump
height values in Brazilian professional soccer players. Our
results contrast with those obtained by Castillo-Rodriguez
et al. (3) who found similar vertical jump height values in
bothlegs (CMJD =19.29 + 3.06 cm, CMJND =19.94 + 3.86
cm). An incomplete rehabilitation from an injured leg, the
soccer specific motor demands and the different training
methods (4) might be possible causes of the functional
asymmetries between legs during CMJs.
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INTRODUCTION

Previous studies have investigated the recovery interval
(1) and the exercise order (2) effectsin muscle fatigue (1)
and also in the rate of perceived exertion (2). The aims of
this study were:i) to verify which of three recovery methods
promote better muscle recovery between sets of strength
exercises in young males; ii) to verify which of three recov-
ery methods promote lower post-exercise rate of perceived
exertion (RPE).

METHODS

Before the beginning of the study the subjects and their
parents were notified and informed about all procedures,
possible risks and discomforts associated with testing, and
signed an informed consent according to the Helsinki Dec-
laration (2008). All subjects completed medical and physi-
cal activity questioners to verify the absence of disease or
limitation. Ten young males attending a public High School
(age =16.10+0.74 years; body mass =62.69+8.56 kg; height
=171.60+6.29 cm; and stage 4, at Tanner scale) were sub-
mitted randomly tothreedifferent strength exercise ses-
sions with a 72 hours interval between them. The three
sessions differed on the recovery method that was used
(standing, walking and stretching). In each testing session,
two sets of two exercises (Squat and Bench Press) were per-
formed with 70% of 8-RM until exhaustion. Exercise order
was the same in every testing. RPE was measured during
each and every exercise set with the OMNI-RES Scale. Re-
peated-measures ANOVA and a Bonferroni post-hoc test
were conducted for after the appropriate mathematical as-
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sumptions were verified. Significance level was maintained
at 5%. The Institutional Research Ethics Committee ap-
proved the study.

RESULTS

The results show that there was a similar decrease in the
number of repetitions from the first to the second setat
both exercises, regardless of the recovery method that was
used. In addition it was found similar increase in RPE form
the first to the second set at Squat exercise, regardless of
the recovery method. As to the Bench Press exercise, the
RPE did not increased from the first to the second set when
recovery was performed with walking (P<0.05).

DISCUSSION

The results indicate that there are no differences be-
tween passive or active recovery when performing high-in-
tensity exhaustive Squat exercise multiple sets. Contrarily,
the results suggest a possible mental benefit (as shown by
a lower RPE) from active recovery (walking) after high-in-
tensity exhaustive Bench Press exercise.
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INTRODUCTION

Muscular morphology and function differences in pro-
fessional female and male volleyball players may play a key
role in performance and predisposition to injury(1). The
knee joint is an anatomical area of great importance in vol-
leyball performance, and a precise assessment of the mus-
cular structures involved in this area might help to under-
stand and prevent injuries associated with this sport (2).
The aim of this study was to analyze the gender differences
of the knee musculature on high performance volleyball
players using Tensiomyography (TMG)(3).

METHODS

A total of 166 professional players were assessed: 83
women (23.99 +/- 5.07 years, 178.13 +/- 7.29 cm and 71.99
+/- 8.87 Kg) and 83 men (25.87 +/- 4.81years, 191.26 +/-
7.36 cm and 87.71 +/- 9.27Kg) from16 teams in the Span-
ish women’s and men’s Superleague (8 each). TMG was
used to assess the knee flexor-extensor musclesVastus-
Medialis (VM), RectusFemoris (RF), VastusLateralis (VL)
y Biceps Femoris (BF). Maximal radial deformation (Dm),
delay time (Td), and contraction time (Tc) were analyzed.

RESULTS

Data obtained in both lower limbs show a greater rigid-
ity (Dm) on BF (p<0.001) in males, and lower rigidity in
the extensor muscles [RF, VM y VL (p<0.05)]in males com-
pared to females. Delay time (Td) was lower in males on BF

(p£0.001), RF (p<0.001) and VL (p<0.05), and only for VM
(right leg p<0.05)in females.Contraction time (Tc) on BF
(p£0.001) and VL were lower for males, while itwas similar
for both genders on RF, and lower for females on VM (right
leg p<0.05).

DISCUSSION

Our findings are consistent with previous results report-
ed by Diez et al (2) and with the differences found on BF
reported by Rodriguez-Ruiz et al (3). Moreover, the results
obtained on VM in females reinforce the stabilization role
of the knee joint musculature compared to males (4). How-
ever, further research is needed in order to determineother
biomechanical aspects of the knee musculature in profes-
sional male and female volleyball players.
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INTRODUCTION

Dynamic balance is required in daily and sport activities.
Star Excursion Balance Test (SEBT) is a cost-effective test
that has demonstrated the ability to assess dynamic pos-
tural control and to predict injuries in the lower extremity
(1). Despite SEBT has showed moderate (2) and high (3,
4) reliability in young and adults, no study has proved the
reliability in children.

METHODS

Eight healthy participants (10.1+0.3 years) were tested
in two different times with two weeks of separation and
measurements were performed at the same time of the day
by the same researchers. Before performing the test, sub-
jects were informed about the aim of this study and the
test procedure by using verbal and visual demonstration.
The SEBT was performed in three directions (anterior, pos-
teromedial and posterolateral). Participants undertook the
testing barefoot with the stance foot aligned at the most
distal aspect of the toes for anterior direction and the most
posterior aspect of the heel for the backward directions
(1). During trials, hands were placed on hips and minimal
stance foot movement was allowed (1). Four practice trials
were performed in each direction before recording 3 addi-
tional measured trials (4). Leg length was measured with
participants lying supine and was used to normalize excur-
sion distances (5). A trial was discarded and repeated if par-
ticipants used the reaching leg for a substantial amount of
support at any time, removed the foot from the center of
the grid, or were unable to maintain balance (5).
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RESULTS

Intraclass correlation coefficient values for raw and nor-
malized scores showed fair to good reliability (0.65 to 0.88)
and standard error of measurement values for raw and nor-
malized scores ranged from 1.84 to 5.90.

DISCUSSION

SEBT is a reliable measure in school primary students.
Similar results have been reported previously in young and
adults (2,3, 4). Therefore, SEBT may be used as a reliable
test in school primary students in order to assess dynamic
postural control.
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INTRODUCTION

The balance of components of health fitness it’s associat-
ed with a lower risk of developing a functional disease and/
or disability ~ACSM (1) 2005~ that keep away people from
motor dysfunction defined (2) by L6pez et al. (2010) as “phe-
nomenonexpressedbya limitationinthecapacityofmovement
of a person at systemicor global level, resulting ina decrease
performance or restriction inthe execution ofmotorfunc-
tions oractions considerednormal”. Often it’s considered a
healthy individual when he or she is in a condition free of
disease, under the biomedical model. Where a physical as-
sessment by characterizing the motor function contribute
to research movement disorders present at early age in chil-
dren without diagnosed illness, safeguarding the healthy
lifestyles that during childhood plays a decisive role in the
future health and risk of develop of chronic diseases (3).

METHODS

A descriptive, cross-sectional study. A sample of 105
adolescents participated. Thetestthat characterizedhealth-
fitness asmovementtranslator wasstrength (dynamom-
eter hand grip, horizontal jump test), endurance muscular
(push-up), flexibility (sit and reach test), aerobic fitness
(6MWT) and body composition (BMI, Waist-Circumfer-
ence and Waist-to-Height Ratio).For the descriptive analy-
sis were used abstract parameters as the average and were
described percentiles of performance with which graduated
individual performance in the Dysfunction Motor Kinesic

Index (DMKI)created from the overall performance to con-
front individual performance and identify the components
motors in dysfunction.

RESULTS

The 15% presented obesity condition ad 21% overweight
and cardiovascular risk in 21%. There were nodifferences
between performances as gender and BMI1.4.8% presented
amotor function “very bad”, 21.9% “bad” and 54.3% “fair,”
while 18 1% “good” and 0.9% “very good”.

DISCUSSION

This study born from the lack of tool that characterize
and assessment motor function in Chilean adolescents,
where performance is described only by contrast with for-
eign normal values. Through the characterization of mo-
tor function, description in percentiles of performance and
status after degree, it was possible identifythe main com-
ponents altered in adolescents, of generaland personalized
way.This tool was called DMKI.
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INTRODUCTION

There are many evidence that lack of strength, or
Dynapenia, is a more constant factor in compromised
wellbeing in old age and it is apparent that the decline in
muscle mass and the decline in strength can take quite
different trajectories (1).

The aim of this study was to analyze the neuromuscular
adaptation of the ankle musculature in female Alzheimer’s
patients after flywheel strength trainingusing Tensio-
myography (TMG). Rodriguez-Ruiz et al (2) confirmed
TMG monitoring of muscle response provides an efficient
indicator of loss of quality in dynamic movements involv-
ing lower limb muscles. Onambele et al (3) found that
quadriceps flywheel loading not only produces a greater
increase in power than weighttraining but its physiologi-
cal benefits also transfer/overspill to the plantarflexor
muscle-tendon unitresulting in a significantly improved
balance.

METHODS

Atotal of 12female Alzheimer’s patients(age: 77.83+3.24;
body weight: 61.00£12.03; height: 153.92+5.73) were
assessedusing TMG in ankle musculature: Anterior
Tibialis(TA), Medial Gastrocnemius (GM) and Lateral
Gastrocnemius(GL). Maximal radial deformation (Dm),
delay time (Td), and contraction time (Tc) were obtained
for each muscle before starting the intervention program
(pre-assessment) and after completing 24 sessions divided
into two sessions per week and 3 sets of two minutes of
flywheel resistance training with Yo-Yo system leg press
(post-assessment).
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RESULTS

The results obtained in the study subjects have shown-
neuromuscularadaptations of the ankle musculature in
both lower limbs after flywheel inertial training. GL, GM
and TA showedimprovements in post assessment at all pa-
rameters evaluated. GM and GL presented significant sta-
tistical difference (p<0.05) in Tc and Td for right limb, and
Tc for GM left limb too. TA has shown lower valuesat all
parametersand significant statistical difference (p<0.05) in
Dm for both limb and Td right.

DISCUSSION

TMG results have shown that adaptations to training are
achieved differently for ankle extensor and flexor muscles
in both limbs after flywheelinertial training. GM and GL
showed better improvement in right ankle for Td and Tc,
and TA for Td in this limb, demonstrating better adapta-
tions due to the dominance of the sample. Onambele et al
(3) said that appears to be reasoned through an overspill
of loading to the plantarflexor muscleswith the flywheel
resistance training with Yo-Yo system leg press.
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INTRODUCTION

In order to determine the potential risksof injury and to
optimize sport performance the lower limbpower asym-
metry was widely studied (1).However, the determina-
tion of physiological normal value of functional strength
imbalances remains relatively unexplored among healthy
athletes (2,3).Taking this into consideration, the aim of
this systematic review was to summon up the physiologic
differencesin jump capacity between both legs in healthy
athletes found in previous literature.

METHOD

The systematic search was carried out in the database
PUBMED including publications fromthe earliest record to
January 1th, 2014. The inclusion criteria of the systematic
review were: (a) transversal studies, (b) healthy athletes,
c) studiesthat measure the Symmetry Index (SI: % perfor-
mance difference between both legs) in jump capacity us-
ing unilateral jumps. Table 1 shows the algorithm of search.
Articles included in the study were distributed among five
reviewers, in such a way that every article was reviewed by
two of them, who collected data independently.

RESULTS

Of 1402 potential articles20 were reviewed in full text.
Only 9 articles meet the inclusion criteria including 423
participants (age 20.81 + 4.34 years; 67.14% males; 11.34%
elite players). Table 2 shows studies characteristics. Only
five of the studies included showed significant difference
between legs regarding jump capacity. Due to the high he-

terogeneity among the jump assessments, this study only
could calculate the mean SI in single leg vertical jump test
(peak force 7 % = 4,2; distance 9,1% + 1,8; and maximal
force 7,8 %+ 0.9). Furthermore, to analyze data, only twoof
the included articlesdetermined the dominant leg using
objective outcomes (the leg with better jump capacity). The
rest of the articles describedit subjectively (preferred leg
for kicking, jumping).

DISCUSSION

Given the small number of studies and the poor homoge-
neity of assessments, this study couldn’t calculate physiolog-
ical normal value of SI injump capacity in healthy athletes.
Nevertheless, there is a tendency of a 7-9% threshold of
unilateral vertical jump asymmetry, depending on the ana-
lyzed outcomes. In relation to these findings, it isworth to
notice that the most researchers suggest a 10-15% threshold
of muscle asymmetry between legs to be considered as the
physiological usual difference (3). Finally, in regard tofuture
studies is important to achieve consensus for choose the-
dominant leg, since in data analysis, the results could differ.
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INTRODUCTION

Perceived exertion (PE) has been widely applied to quan-
tify the trainingload (TL) during practice sessions in soccer
(1, 2). However, only a few studies have evaluated PE after
official soccer matches, specifically using overall PE and in
young soccer players (2, 3). Thus, the aim of this study was
to assess the respiratory and muscular PE after official soc-
cer matches in professional soccer players.

METHODS

Seventeen Spanish outfield professional soccer male
players (age = 20.5 + 1.8) belonging to the younger team
of a professional elite first division club participated in this
study. The study was conducted according to the Declara-
tion of Helsinki (2013). During in-season competitive pe-
riod (23 matches and 170 occurrences) players rated their
perceived level of exertion, at least 10 min (5) after the end
of fully played official league game (>90 min), using Fos-
ter’s 0-10 scale (4) and being allowed to mark a plus sign
(interpreted as 0.5 point) (4). Specifically, they rated their
levels of exertion separately for respiratory (PEres) (6) and
leg muscular efforts (PEmus) (6).

RESULTS

Professional soccer players rated the official soccer match
as “very hard”, PEres = 6.6 + 1.1 and PEmus = 6.9 + 1.3. The
players systematically rated PEmus higher than PEres (p =
0.00; d = 0.31) after the official matches.
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DISCUSSION

To our knowledge, this is the first study that rates respi-
ratory and muscular PE separately in professional senior
player after matches. Professional senior soccer players de-
clared a greater feeling of strain in the leg muscles in com-
parison to the respiratory PE after playing a whole official
game of soccer.
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INTRODUCTION

Eccentric exercise has often been associated with skel-
etal muscles structural damage and athletes may experi-
ence signs and symptoms such as limited range of motion
and muscle soreness of the muscles across the joint. The
isoinertial modality provides additional eccentric load (1).
To our knowledge, no previous study has investigated the
effect of isoinertial exercise, which consists of both con-
centric and eccentric muscular actions, on exercise-induced
muscle damage. Aim of the present study is to measure
changes in exercise-induced muscle damage and soreness
as result of one isoinertial concentric-eccentric maximal
exercise session.

METHODS

Six healthy amateur football and gaelic football play-
ers (3 males, 3 females, age 21.7+0.7 years, mean+SD;
height 173.6+8.6 cm;weight 70.3+11.2 kg;training volume
3.5+1.7 sessions/week) volunteered in this study. DOMS
was assessed using a Graphic Pain Rating Scale, GRPS, (2).
Serum Creatine Kinase (CK) was measured from blood
samples using kits for Randox Daytona Analyzer (Randox
Laboratories Ltd., Co. Antrim, UK). CK and Delayed On-
set Muscle Soreness, (DOMS) were assessed at baseline,
24 hours, 48 hours and 72 hours after a training session
consisting of 4 sets of 7 maximal repetitions of a standing-
semisquat exercise using a flywheel equiment (Desmotec,
Italy), starting with the knees flexed. The inertial mass of
the flywheel was 1.8 kg and its radius 0.143 m.A similar
training session performed 2/3 times a week for 5 weeks
has improved strength and increased muscles’s size (3).

RESULTS

Baseline CK levels ranged from 71 to 303 IU/1 (n=6,
136+95.6 1U/I). Peak CK, i.e. the highest values measured
in samples collected 24, 48 and 72hours after the training
session, was 204.0+88.0 IU/l, significantly higher than
baseline CK (p=0.029). Values as Mean + Standard Devia-
tion. All the participants did not experience DOMS (“no
pain” in the GPRS scale) after the training session.

DISCUSSION

Isoinertial training does not cause a clinically significant
muscle damage and athletes undergoing such a training do
not experience DOMS. In conclusion, isoinertial training
using a flywheel device is safe and it stimulates muscles in
a way similar to other forms of training.
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INTRODUCTION

The use of the flywheel resistance training has been
shown to provide an increased eccentric muscle loading (1)
and improve strength (2). Little research has been carried
out on the effects the flywheel strength training session
has on the cardiopulmonary system (3).The aim is to assess
cardiopulmonary responses in amateur footballers under-
taking isoinertial training.

METHODS

8 healthy male amateur footballers (age 19.5+2.3 years,
weight 73.6+5.2 kg, height 180.4+5.2 cm) participated in
this study. The inertial mass of the flywheel was 1.8 kg
and its radius 0.143 m (Desmotec, Italy). The subjects per-
formed 4 sets of 7 maximal repetitions, as per protocols
shown to be effective to improving strength (2). After a
familiarisation session, they were told to bend their knees
down to 90 degrees flexion, stop the flywheel and extend
at maximum speed, starting from a semi squat position.
They were allowed to rest for 30 seconds between sets.
Cardiopulmonary parameters were measured continuously
throughout the test, oxygen uptake (VO,) and carbon di-
oxide (CO,) measured breath by breath by a portable gas
analyser (Cosmed K4, Italy). The HR was measured by a
heart rate monitor (Polar, Finland) throughout the test
and blood lactate samples was taken from the earlobe at
the end of the session and 3 and 5 minutes post comple-
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tion of the four sets of exercise (LT-1710, Arkray, Japan).
The highest value of lactate concentration was included in
the present report.

RESULTS

The average (+ standard deviation) values recorded in
our athletes during an isoinertial training session were as
follows: Heart rate was 126.5 + 18.4 beats per minute, VO,
(mlO,/min/kg) was 22.65 + 2.60, respiratory quotient was
0.92 + 0.08, blood lactate concentration was 2.53 + 1.36

DISCUSSION

According to our preliminary data an isoinertial inter-
mittent training session elicits cardiopulmonary responses
within the aerobic range of metabolic intensities. Further
research will focus on cardiopulmonary responses to differ-
ent isoinertial masses and protocols.
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INTRODUCTION

The warm-up activities are commonly used to increase
athletes’ preparedness and to optimize performance (1).
Although recent findings showed positive effects in swim-
ming performance after habitual warm-up procedures (2),
the main causes for this to happen are still unclear. There-
fore, it is essential to analyze the relationship between the
effects of priming activities and performance, to better un-
derstand warm-up procedures in competitive swimming.

METHODS

Thirty-six male swimmers of national level, with at least
6 years of competitive training experience participated in
this study. After a standard warm-up and 10min rest the
swimmers performed 100 m freestyle at maximal inten-
sity, in a randomized order. The warm-up included a set of
aerobic capacity, kick and drills exercises and a set at the
race pace, in a total of 1200 m.The relationships between
performance (race time) and the physiological (capillary
blood lactate concentrations, auricular temperature, heart
rate) and psychophysiological (rate of perceived exertion)
variables obtained after warm-up were calculated using the
Pearson correlation coefficient.

RESULTS

Blood lactate immediately before the race wasposi-
tively related with 100 m time (¥r=0.37,p=0.03). Also,
heart rates assessed after warm-up were moderately re-
lated with 50m first partial (r=0.44,p=0.02) and with
100m (r=0.53,p<0.01). The correlation coefficient deter-
mined between the ratings of perceived exertion and 50m

(r=0.34,p=0.04) and 100m (r=0.37,p=0.03) revealed a
moderated relationship. Nevertheless, auricular tempera-
ture was not related with swimmers performance.

DISCUSSION

The higher heart rate at the start of the exercise poten-
tially increases the baseline oxygen consumption(3) and
helps to get better performances. However, the results sug-
gested that the fastest swimmers were those who had low-
er heart rate values and blood lactate concentrations before
maximal trial. The relationship between the perceived ex-
ertion and performances could indicate that the swimmers
with higher values accumulated some fatigue and conse-
quently had inferior performances. These relationships
may be useful to coaches to prescribe warm-up procedures,
being aware of the risk of fatiguing the swimmer.
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INTRODUCTION

Keys of training can be found in the methodology that
champions used to employ in the past. Once Zatopek
said: “I do 60 times 400 meters and I recover in intervals
of 100m. I called it interval training”. Nowadays, exercise
physiologists agree with him. Thus, it can be dispensed the
traditional continuous method (after 2 months of work) in
order to train more intensively and less time. As training
methods are related to aerobic performance, it is impor-
tant to know the parameters that affect it: maximal oxygen
consumption, lactate and ventilatory thresholds, running
economy and kinetics of oxygen uptake. High-Intensity
Interval Training (HIIT) is positioned as one of the bests
methods to achieve improvements in those 4 parameters
and is defined as short-to-long bouts of high-intensity
exercise interspersed with recovery periods which could be
light exercise or passive rest.

METHODS

We reviewed the actual literature and we focused on 4
parameters: intensities of work and recovery (both defined
by % of vVO
searched the best way to individualize those parameters.

), durations of work and recovery. We also

2max’

RESULTS

Time limit utilization allows spending maximum time at
VO,__, this fact is going to enhance the values of it and
therefore, the aerobic performance. Few studies to our

knowledge have been realized with the time limit. How-

CCD 25 - SUPLEMENTO I ANO 10 I VOLUMEN 9 I MURCIA 2014 I ISSN: 1696-5043

ever, all of them indicate improvements in vVO,__, time
limit and performance in 3000 and 5000 meters. The dura-
tion of work will be individualized by a fraction of the time
limit and the recovery duration depending athlete’s level
through the ratio, schematically, 1:2 beginners, 1:1 active
and 2:1 high-level.

DISCUSSION

The time limit seems to be an important tool for the
individualization of HIIT due to two factors: 1) Intensity
used is linked with the VO, _ of each subject. 2) Interval
duration is associated with the individual time limit. Al-
though it is a training method that has not been studied
much, it could be affirmed that the utilization of the time
limit and vVO,___allows improvements in trained athletes.
Consequently, is a training method really interesting for
elite athletes.
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INTRODUCTION

A single bout of aerobic exercise can lead to a post-ex-
ercise decrease in blood pressure; called post-exercise hy-
potension (PEH). In resistance training, despite various
studies that evaluated the role of different intensities and
volumes, effects on recovery blood pressure (BP) still re-
main unknown. To our knowledge, the effect of set con-
figuration on recovery blood pressure was not studied in
resistance exercise. The aim of this study was to analyze
the effect of set configuration and type of exercise on re-
covery BP.

METHODS

Ten normotensive colleged-aged students (23.7+1.7 yr;
1.72+0.07 m; 68.16+8.87 kg; SBP: 108.22+7.47 mmHg;
DBP: 61+8.1 mmHg) with previous experience in resis-
tance training were evaluated in three set configurations
and a control session (CS) in two resistance exercises. 10
repetitions maximum (RM) was determined twice for
bench press and parallel squat. In a semi-counterbalanced
design, subjects performed 5 maximal sets with the 10RM
load with three minutes between sets (Failure Session, FS).
With the repetitions performed in FS and their total rest
(720 s), subjects performed a session with rests between
each repetition (1S) and a session with groups of 5 repeti-
tions (5S). Total rest of FS was distributed between each
repetition (1S) or cluster of repetitions (5S) guaranteeing
the same work-to-rest ratio for all sessions. SBP and DBP
were measured in a seated position with an oscillometric

device before and after each session during 40 min in ep-
ochs of 10 min. Data was analyzed using a 3-way ANOVA
with repeated measures (Session x Exercise x Time) with a
significance level set at 0.05.

RESULTS

A main effect was observed for Session for SBP and DBP.
Pairwise comparisons revealed that SBP was lower in FS in
comparison with CS. Significant interaction between Exer-
cise x Time was detected for DBP, revealing higher values
for bench press respect to parallel squat after the firsts 10
mins of recovery.

DISCUSSION

Since normotensive population have a reduced PEH and
the low total volume used in this study, PEH was not ob-
served (Polito & Farinatti, 2009). FS, the more demanding
protocol, had a lower session SBP in comparison with CS,
suggesting that recovery BP could be affected by set con-
figurations with more metabolic stimulation. Also, the dif-
ferences between exercises in DBP after the first 10 min
of recovery could indicate that recovery BP can be affect
by the exercise performed, as reported previously (Polito &
Farinatti, 2009).
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INTRODUCTION

Carbohydrate (CHO) is a critical fuel for prolonged
muscle contraction, however the body’s ability to store
CHO, primarily in the form of liver and muscle glycogen
is relatively limited and with the exhaustion of carbohy-
drate reserves performance decrements are inevitable. The
amount of glycogen stored in muscle and liver whether a
recreational athlete or an elite competitor limited to 400
- 600 g. The rate of CHO utilization (fCHO) ranges from 1 -
5.8 g.min™ in prolonged submaximal running (60-80%VO-
,max) and can be decisive for the duration of submaximal
effort before depletion of the limited CHO reserves. There
are, however, no systematically collected descriptive data
regarding the rCHO metabolism during low intensity pro-
longed marathon pace (MP). The aim of this study was to
investigate the rate of CHO usage at mean marathon pace
(rCHOmp).

METHODS

Trained (n=167) male runners (age 41 + 7.9, weight 79.4
+8.14, and VO,max 59.62 + 6.72) performed, 7-21 days be-
fore a marathon race, an incremental test (0% inclination,
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3 min stages until RER 1.0 then 2 min stages to volitional
fatigue) to determine VO,max and ventilatory threshold
(VT). Fat, CHO oxidation and energy expenditure were
calculated using stoichiometric equations (Fryan, JA.P,
1983). Mean marathon pace (km.h?') was also used for
analysis.

RESULTS

Mean = sd rCHOmp, %VO,max at MP and MP were 3.1 =
0.81 g.min, 78.04 + 2.38 and 11.75 + 1.89 km.h™ respec-
tively. The marathon performance range was 2h:16 min :35
s - 5h: 15 min: 48 s. The rCHOmp ranged from 1.5 — 5.8
g.min™ with a coefficient of variation (CV) 26.03%. Low
correlations (p>0.05) were found between rCHOmp with
MP and VO, max.

DISCUSSION

The results of this study indicate that individual evalu-
ation of the rCHOmp in male marathon runners may help
them to design the strategy of exogenous CHO intake and
prevent early depletion of CHO availability and perfor-
mance deterioration.
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INTRODUCTION

Heart rate variability (HRV) is one of the most promising
non-invasive measures to provide additional valuable in-
sight into physiological conditions associated to the func-
tioning of the autonomic nervous system (ANS). There
are many studies about the relationship between aerobic
exercise and HRV response. However, there are few refer-
ences which have considered the effect of bout of strength
exercises on HRV. This study aims to analyze HRV at rest
and while performing a strength exercises, to establish the
relationship between changes in HRV and physical work in
a short period of time.

METHOD AND DESIGN

17 soldiers of the Spanish Army (age = 33.7+4.5), un-
derwent assessment of HRV at rest and during a strength
exercise. The HRV signal was analyzed in time and fre-
quency domains. Participants came to the laboratory in
two sessions: Session 1: Testing session to determine the
load 1-repetition maximum (1RM) and linked to Maximal
Power (P_ ), and Session 2 (after 48-72h rest): Strength
Exercise Session: Six sets of repetitions until failure with
three power loads: 1. Loading 15% lower than P__, 2. Bur-
denrelated to P___and 3. Loading 15% higher than P__ .

RESULTS

During rest condition, soldiers presented higher values
when compared to values in exercise for the variables SDNN
[53.23 (19.54) vs. 48.57 (18.18)], RMSD [57.55 (28.36)

vs. 37.45 (21.36)] and pNN50 (28.94 (21.05) vs. 13.05
(12.15)], as well as lower values of LF_ [(54.74 (18.12) vs.
79 82(8.95)], HF_ [45.26 (18.12) vs. 20.18 (8.95)] and LF/
HF [1.70 (1.42) vs. 4.92 (2.41)], but these differences did
not reach the statistical significance. More importantly, we
found a significant increase from rest to exercise condition
in LE / HF (p < .001) and a decreased value of RMSSD (p =
.002) and pNNS50 (p =.002).

DISCUSSION

In line with other studies (1, 3) we found a significant in-
crease in LF / HF during the performance of high intensity
exercise compared with rest, which is an indicator of activa-
tion of the sympathetic nervous system (SNS). By contrast,
RMSSD and pNN50 temporary components reduced under
strength exerciseconditions. This data pattern indicates a
reduced parasympathetic activity (2). HRV can be anuseful
indicator to coaches and athletes formonitoringshort term
training effect.
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INTRODUCTION

As carbohydrate is a critical fuel for prolonged muscle
contraction,the ability of the bodyto store carbohydrate
is essential for the final outcome, whereas the exhaustion
of these reserves leads to performance deterioration. The
amount of glycogen stored in muscle and liver is limited to
400- 600g (depending on level of the performer), where the
rate of carbohydrate utilization ranges from 1-5.8 g.min™
in prolonged submaximal exercise (60-80%VO,max). How-
ever, there is however no systematically collected descrip-
tive data regarding the rate of carbohydrate utilization
during low intensity prolonged marathon pace. The aim of
this study was to investigate the rate of CHO usage at mean
marathon pace for female athletes.

METHODS

Onehundred and one trained female runners (age =37.78
+7.73 years, mass= 57.40+7.01 kg, height = 165.12 + 5.18
cm, % body fat = 20.17 + 4.60 %, and VO,max 50.27+7.24
mlkgr'min™) performed, 7-21 days before the marathon
race, an incremental test (3 min stages until RER 1.0 then
2 min stages to volitional fatigue, 0% inclination) to deter-
mine VO, max and the ventilatory threshold. Fat and CHO
oxidation and energy expenditure were calculated using
stoichiometric equations (1). Mean marathon pace (kmh™?)
was also used for analysis.
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RESULTS

The mean + SD marathon time was 3:58:26 + 00:43:53,
ranged from 02:48:47 to 07:01:57 with coefficient of varia-
tion (CV) = 18.4%, the mean marathon pace was 10.93 =
1.80 kmh™, ranged from 6.0 to 15.0 km h™and CV = 16.4%,
and the carbohydrate utilization was 2.07 + 0.57 g.min™,
ranged from 1.01 to 3.90 and CV = 27.4%. Correlation co-
efficient between carbohydrate utilization and marathon
time, mean marathon pace and VO,max were -0.40, 0.47
and 0.38 respectively. When the group divided according
to the marathon time, the carbohydrate utilization for
good (marathon time <03:30:00), medium (04:40:00 >
marathon time >03:30:00) and novice (marathon time >
04:40:00) runners were 2.36 + 0.58, 2.08 + 0.55 and 1.72
+0.41g.min(1).

CONCLUSIONS

The results of this study showed that individual evalu-
ation of the carbohydrate utilizationin female marathon
runners is required in order to design the strategy of exog-
enous carbohydrate intake and to ovoidthe early fuel deple-
tion for better performance.
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INTRODUCTION

Weightlifting is one of the most powerful athletic activi-
ties in the world of sport. In Thailand, weightlifting is the
most successful Olympic sport along with boxing. It is one
of the only two sports in which Thailand has won gold,
with three weightlifting gold medals won in the last three
Olympic Games. Weightlifting demands extreme strength
and power to lift very heavy weights in a controlled man-
ner. The aim of these athletes is to build muscle bulk and
target the main muscles that are used for the bar move-
ment. A high level of muscularity is therefore required by
both male and female competitors. Maintaining low body
fat is also a physical requirement often demanded to opti-
mize the power to weight ratio of lifters, helping to achieve
best performance (1). Besides providing the energy for
training and for its recovery, nutrition also promotes train-
ing adaptations, including skeletal muscle hypertrophy (2).
The aim of this study was to diagnose the nutritional sta-
tus of Thai Weightlifters.

METHODS

The sample was composed of 37 weightlifters, aged 15-
24 yr, 18 males (17.9+ 2.8 yr) and 19 females (18.7+ 2.6
yr). They completed anthropometric assessment, 3-day
food record analyzed for macro- and micronutrient intake.
In order to report the result as accurately as possible, the
researchers took a photo of all the food that subjects had
been eaten and weight the items using a weighing scale.
Energy expenditure was estimated using predictive equa-
tions (factorial method).

RESULTS

Mean percent fat was 11.6+3.4 and 20.6+6.0%, body
mass index was 25.7+2.8 and 25.8+5.6 kg/m? for men and
women, respectively. Mean energy intake was 2,655+270.6
and 2,150+282.8 kcal/day, estimated energy expenditure
was 2,953.7+318.0 and 2,459.7+350.3 kcal/day for man
and woman, respectively. Of the athletes, 22.2% of men
and 31.5% women consumed <4 g/kg carbohydrate, 66.6%
of men and 63.1% of women consumed <1.6 g/kg protein,
11.1% of men and 31.5% of women consumed > 35% of
energy intake from fat. A large population of athletes did
not meet Thai Recommended Daily Intakes: Thai RDI for
vitamin B, vitamin C, Calcium, Phosphorus, Iron, Potas-
sium, Sodium, Zinc, Copper, and Magnesium.

DISCUSSION

A high proportion of weightlifters were not in energy
balance, and so, failed to meet carbohydrate, protein and
micronutrient recommendations. Suboptimal nutrition
status may affect weightlifting performance and physi-
ological development. More research is needed to under-
stand the unique nutrition needs of this kind of athletes
and inform sport nutrition practice and research.
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INTRODUCTION

He human being has been interested in the relationship
between eating habits and health since the origins of man-
kind (1). This worry covers several fields, from elite ath-
letes who are trying to win a medal in the Olympics, to the
person who practices sports just to keep fit (2). There is no
complete perfect and magic food (3). For this reason, every
sportsperson who may want to reach a higher endurance
exercise, must pay special attention to their own eating
habits. This includes the referees who play an outstanding
role in sport and who must keep up with the players. In
conclusion, the sports endurance capacity is linked to the
proportion of elementary food ingredients in the daily diet.

OBJECTIVE

Analyze the habits and attitudes of a group of soccer ref-
erees and assistants.

METHODS

A nutritional study of 35 soccer referees (18-50 years)
from different levels of arbitration was conducted (from
3rd division Spanish soccer to categories-7) analyzing in-
take, body composition and distribution of macro-micro-
nutrients and dietary fiber depending on type of day (nor-
mal, training and competition).

RESULTS/DISCUSSION

There are no significant differences in caloric intake as
regards the type of day (normal training and competition)
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in absolute values (2.371 kcal vs. 2479 and 2368 kcal, re-
spectively) referring to body weight (32,4 kcal/kg vs. 33,9
and 32,4 Kcal/kg respectively). Regarding macronutrient
intake and, more specifically carbohydrates, the tester
consumes a diet with an insufficient amount of carbohy-
drates (278 g vs. 371 and 540 recommended according to
the physical activity). A slight increase is observed on the
day of the competition but without being significant. The
analysis of micronutrients shows that 3 Vitamins (B6, B12
and C) are above the recommended quantity. Finally, the
amount of Ca, Mg and Fe and Fibre obtained are close to
the recommended values independently of the type of days
studied.

CONCLUSIONS

This study presents that the group of referees under this
study consume a diet which lacks enough carbohydrate
calories for their profession. This poor nutritional status
may interfere with the development of their sporting per-
formance and ultimately increase the risk of injury. This
implies the need to design and enlarge the diet and the
introduction of nutrition education programs for these
athletes.
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INTRODUCTION

Scientific evidence shows that professional basketball
players perform inadequate nutritional intake compared to
recommendations and researchers claim that nutritional
intervention could improve this food pattern (1).

OBJECTIVES

Carry out a long term nutritional intervention in order
to improve body composition (BC), dietary intake (DI) and
nutritional knowledge (NK) of one professional basketball
player.

METHODS

A single-case design study was carry out with one profes-
sional basketball player (point guard) of the Spanish ACB
League, healthy, Spanish, 25 years, 87,6 Kg body weight
(BW) and 1.87 m height. Declaration of Helsinki was met
and informed consent was signed. Nutritional interven-
tion (3 months) was employed. Pre and post intervention:
sports NK survey (Reilly & Maughan 2007) was applied
(statistical analysis: Wilconson test), 7-day food record was
used to assess DI and anthropometric measures (ISAK)
were taken.

RESULTS

BC: the athlete lost BW (87.6 vs. 86.8 Kg) and BF (28
skinfolds = 69.3 vs. 64 mm; % BF = 11.2 vs. 10.8% (Yu-
hasz 1963)) after intervention. DI: Pre intervention: total
daily energy intake (TDEI) was below total daily energy ex-
penditure (TDEE) (3520 vs. 4250 Kcal/day), carbohydrates
(CHO) intake was low (5 vs.7-12 g/Kg W) and total protein

(P) intake was satisfactory (1.4 vs. 1.2-1.7 g/Kg W/day)
compared to recommendation and total fat (TF) and satu-
rated fat intake (SFA) were above the maximum limit (36
vs. 20-35% and 13 vs. <10% of TDEI respectively). Post in-
tervention: TDEI (3870 Kcal) met the proposed value, CHO
intake (7 g/Kg W/day) reached the minimum requirement,
P intake was higher (1.8 g/Kg W/day) and both TF and SFA
intake decreased to 21% and 6% of TDEI respectively, all
according to fat loss planification. NK: There was a statisti-
cally significant difference in correct answers pre and post
intervention: 53% vs. 70% (p<0.05).

DISCUSSION

This player’s DI was inadequate according to Schréder et
al (2004) study (1) and nutritional intervention improved
his BC, NK and DI like was shown in previous nutritional
interventions with athletes of team sports (2, 3). In future
research, it will be necessary to prolong the intervention
and analyze the relationship between the changes of nutri-
tional practices and BC with sports performance.
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INTRODUCTION

The main objective of volleyball coaches and sports
nutritionists is to monitor corporal body athletes before,
during and after the season, in order to prescribe a desir-
able body weight, to optimize performance and to evaluate
the effects of training (1). Due to the increase in muscular
mass and the decrease on adipose percentage of a com-
petitive athlete, it has been speculated that conventional
methods to determine the body composition are not accu-
rate in this population (2). Therefore our aim is to obtain
values of body composition with different methods of mea-
surement.

METHODS

A descriptive longitudinal study was realized with a to-
tal of 15 college volleyball athletes (age 22.6 + -3.4, height
189.4 + - 5.4) wich body composition was evaluated at the
beginning and end of a training period of 4 months du-
ration composition. Body composition was determined
through the indirect method with the team dual X-ray
absorptiometer (DEXA) and air displacement plethysmo-
graph (Bod Pod), and twice indirect anthropometry.

RESULTS

From the results of DEXA, showed a significant decrease
from the first to the second shot of the percentage of fat
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mass (p= 0.001), same situation with anthropometry that
indicated a significant decrease (p= 0.000) however the
equipment Bod Pod showed no significant decreases (p=
.245) from the first to the second take.

DISCUSSION

The reason for the difference in the changes in total body
mass and lean mass in a period of training are expected to
be a required resistace without much weight requirement
(4) as reflected in our values, similar results were obtained
at the Dan Bernadot (3) even lower values are shown in this
study. Moreover, similar to the values of other studies, our
data suggest that DEXA and anthropometry can be more
precise regarding the Bod Pod. However, we cannot genera-
lize our findings across all sports and genders.
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INTRODUCTION

Olympic weightlifters are quite possibly the strongest
and most skilled lifters on earth. While this takes years
of dedicated training, diet is also critical as optimal nutri-
tion is essential for peak performance. Besides providing
the energy for training and for its recovery, nutrition also
promotes training adaptations, including skeletal muscle
hypertrophy (1). In Thailand, we found a high proportion
of weightlifters that were not meet energy balance, and
so, failed to meet carbohydrate, protein and micronutri-
ent recommendations. In this study, we propose ontology-
based daily menu assistance system for weightlifting to as-
sist weightlifters meet their requirements.

METHODS

For this study, we need a knowledge based framework
and for that, it was developed a unified ontology merging
nutrition and sports concepts. Developing the ontology-
based framework involves specification and definition of
the four main elements such as classes, the individuals, the
proprieties and all the relationships. In this case we decided
to start with only one specific sport, the weightlifting, by
following a top-down approach. We started with the defini-
tion of the most general concepts in the domain and then,
subsequently, the specialization of those concepts. Such
ontology was modeled around four main concepts: Athlete,
Food, Nutrition and Sports and it consists of 120 classes,
950 individuals and 25 properties. The rule engine was
developed using SWRL Protégé editor (2) with rules based
on nutrition and sports knowledge for the recommended
energy and nutrients need for specific training types and
specific ages, weights, heights etc. (1). The Java application
was developed so a user can add all the needed data and
then received the specific menus.

RESULTS

The first menu of the user application will be the ath-
lete profile menu where the athlete will add his personal
information. For requiring menu recommendations, vari-
ous variables have to be added both in training part and
preferred food. After the submition, it will be possible to
received various types of reports like via email or in the
application itself . All the user requests together with the
profile data will be transformed in a SQWRL query that
will question the ontology, producing all the recommenda-
tions results following the rules previously saved into the
ontology.

DISCUSSION

This study describes a food and nutrition ontology work-
ing with a rule-based knowledge framework to provide
specific menus for different times of the day and different
training phases for the athlete’s diary nutritional needs
and personal preferences. However, the database supports
only Thai food with a limit of type of foods. Therefore, fu-
ture research should be an evaluation of framework in term
of weightlifter nutritional improvement after using the
program and database improvement to cover more foods.

The authors acknowledge financial support from Sports
Authority of Thailand.
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INTRODUCTION

Evidence has been found in some studies of team sports,
including football, regarding inadequate rehydration per-
forming players during their sport to mitigate the demands
of the body (1, 2). The purpose of this study was to de-
termine the fluid intake of young players of the Murcia
regional selection in the child category in a competitive
match depending on the specific position on the field.

METHODS

Fluid intake was measured in a goalkeeper, five de-
fenders, five midfielders and three forwards in an official
match of the soccer team of Murcia child category (N=14;
13.7+0.4 years old). The total fluid intake is the sum of the
water and the sport drink (6 +10 Isotonic orange) ingested
during activity (warm up and match).

RESULTS

The results show the goalkeeper position was more
fluid ingested (total = 312 ml; water = 0 ml, sport drink =
312 ml), followed by midfielders (total = 264+164.99 ml;
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water = 103+97.46 ml, sport drink = 160+97.15 ml), for-
wards (total = 253 + 219.38 ml; water = 118.38+136 ml,
sport drink = 117+145.71 ml) and finally the defenses (to-
tal = 235+117.56 ml; water = 70+106.49 ml, sport drink
= 164+126.87 ml). No significant differences between the
different positions analyzed were found (Kruskal-Wallis =
0.974, p £ 0.05).

DISCUSSION

In light of the results found in young players, emphasize
the importance of fluid replacement habits in training and
matches at these ages to take advantage all the time permit-
ted by the rules and avoid the adverse effects of dehydration.
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INTRODUCTION

During a football game, and depending on the time
played, sweat loss and sweat rate may vary depending on
the specific field position, model of play and the total time
spent in the field (1). The purpose of this study was to de-
termine sweat rate achieved by players cadets during an of-
ficial match depending on the specific field position.

METHODS

The sweat rate was registered to a goalkeeper, six de-
fenders, five midfielders and three forwards in a competi-
tive game of Murcia regional selection in the cadet category
(N =15,15.6 + 0.6 years old). The sweat rate was calculated
by dividing the body weight loss in pre-and post-game after
collecting fluid intake and urine loss, and minutes played.

RESULTS

The results show that the defenses are more players who
have achieved sweat rate (14+1.96 ml/min), followed by
the goalkeeper (12 ml/min) on the forwards (11+1.41 ml/
min) and finally, by midfields (10+1.09 ml/min). No sig-
nificant differences in terms of the occupied position were
found (Kruskal-Wallis = 0.065, p < 0.05).

DISCUSSION

We conclude, regardless of the specific position occupied
in the field and game time, which, due to the variability of
the results obtained, this data could be useful in developing
individualized hydration strategies taking into account the
characteristics of each player.
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INTRODUCTION

The position of a soccer player on the field can influ-
ence fluid intake and dehydration levels achieved (1). The
purpose of this study was to determine the average rate of
weight loss achieved during an official match in the junior
category depending on the specific position in the field.

METHODS

The mean percent weight loss has been calculated on a
goalkeeper, five defenders, five midfielders and three for-
wards in an official match of the regional football selection
Murcia in the juvenile category (N=14, 17.5+0.5 years old).

RESULTS

The defense position had the highest percentage of
weight lost during the game analyzed (1.9+0.24 %), fol-
lowed by the position of midfielder (1.4+0.61 %), the goal-
keeper (0.9 %) and the forward position (0.7+1.50 %). No
significant differences were found depending on the spe-
cific position in the field (Kruskal-Wallis = 0.376, p < 0.05).
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DISCUSSION

These results suggest that there is great variability in
the percentage of weight lost found depending on the spe-
cific position in the field. These data indicate the need to
address individual differences of each athlete to develop
hydration strategies taking into account, among other fac-
tors, the occupied position.
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INTRODUCTION

One of the more important motor abilities for people
playing team games is lower limb muscle strength. This
ability allows the implementation of technical and tactical
aims according to the game demands, and directly influ-
ences components such as (e.g.) running speed and gaining
an advantage over the opponent. To date researchers main-
ly used so-called field test (e.g. vertical or long jump) or dy-
namometric platforms to assess lower limb strength. How-
ever, this has many limitations. Using the “OPTOGAIT”
system opens up new opportunities for measurement,
analysis and training. Publications on the topic are still
rare. The main aim of the investigation was to characterise
the level of chosen lower limb muscle strength indicators
(power, strength endurance, jumping) of team game play-
ers using the “OPTOGAIT” measurement system.

METHODS

Fourteen male field hockey players from the University
School of PE in Poznan, Poland Sports Club AZS-AWF par-
ticipated in the study (mean+SD: age 21.96+1.74 years,
body mass 72.8+7.96 kg and height 176.4+3.55cm, %fat
10.9+4.11). Using the “OPTOGAIT” system (Microgate
Corporation, Italy) three tests were conducted: "Squat
Jump” - power, "Tapping” — strength endurance, ”Stiff-
ness” — jumping.

RESULTS

Data analysis enabled the observation of irregular trends
among those tested in relation to muscle strength indicators
and was observed in most competitors (71.4%). One com-
petitor, however, achieved the expected relationship and
achieved the highest results in all the observed variables.

DISCUSION

It was observed that, at a relatively similar sports level,
the results suggest possible compensation of one element
thanks to another. This could provide important method-
ological information which should be used during the de-
sign of training loads (exercise), taking into consideration
the individual abilities of each of the players. The results
confirmed the usefulness of the “OPTOGAIT” system to
assess different indications of lower limb muscle strength.
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INTRODUCTION

The authors of this research focus on multidirectional
analysis of effectiveness, searching for those elements
which were not previously sufficiently investigated. Such
variables include various kinematic characteristics of team
games players. One of the essential technical skills required
by field hockey players is passing the ball. There are many
different kinds of passes depending on their aim and/
or tactical needs. The two basic ones are - penalty corner
drag-flick and forehand push passing. To date researchers
have focused their interest on biomechanical analysis of
movement structure but there are few publications which
examine thrust when passing the ball. The main aim of the
investigation was to measure thrust levels of two different
passes, in static and dynamic conditions, of academic field
hockey competitors.

METHODS

Fourteen male field hockey players from theUniversity
School of PE in Poznan, Poland Sports Club AZS-AWF par-
ticipated in the study (mean+SD: age 21.96+1.74 years,
body mass 72.8+7.96 kg and height 176.4+3.55cm, %fat
10.9+4.11). Thrust during both types of passes, penalty
corner drag-flick (DF) and forehand push passing (FPP),
was tested in static and dynamic conditions. Measurement
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of thrust [N] in static conditions was performed using
a prototype device and to record dynamic force (peak veloc-
ity [m*s?], a peak power [W]) “TENDO” (TENDO SPORT
MACHINES, Slovak Republic) machine was used.

RESULTS

The data analysis showed statistically significant differ-
ences between both types of passes and in both observed
conditions. In static conditions higher results were noted
in FPP than FD [N]. Whereas, in dynamic conditions, high-
er values were achieved in DF than FPP. Both peak velocity
[m*s™] and peak power [W] results were higher.

DISCUSION

It was concluded that the results presented in the inves-
tigation significantly supplement present knowledge about
thrustinstaticanddynamicenvironments. However, toobtain
a more detailed picture of effectiveness of activities in field
hockey it is necessary to carry out further research with
greater numbers of participants. Such work should try to
identify relations among static and dynamic types of thrust
strength and competitive effectiveness. Results of the study
will help determine whether maximal values of observed el-
ements of force or their optimization on an individual level
are more important?
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INTRODUCTION

Strength training has become an important variable of
the training process of high-level middle and long distance
runners, since several studies has shown its benefits on
some performance determinants like running economy (1,
2). However, the relationship between the endurance train-
ing load and the strength performance of such athletes re-
mains unclear.

METHODS

Fifteen high-level middle and long-distance runners
from the High Performance Sports Center of Madrid (12
men, 3 women; age = 26.3 + 5.1yrs.), with personal bests
in outdoors 1500-metres between 3:38 - 3:58 min (men)
and 4:12 - 4:23 min (women) took part in this study.
Squat and 50-meter sprint performance were measured
4 times during the whole training season (October-July),
and daily training load was recorded using the session rate
of perceived exertion (session-RPE) (3). Mean values of
each variable were calculated for the whole season. Then,
the correlations between the season mean values of the
variables were analyzed using Pearson’s correlation coeffi-
cient, unilateral contrast. The level of significance was set
at 0.05. All calculations were performed using IBM®SPSS®
Statistics 22.

RESULTS

Significant correlations between session-RPE and mean
propulsive velocity (r=-0.650, p<0.001), mean propulsive
power (r=-0.602, p<0.001) and Repetition Maximum (r=-
0.650, p<0.001) on squat, and between session-RPE and
50-meter sprint time (r=0.560, p<0.05) were found.

CONCLUSIONS

Session-RPE has a remarkable relationship with strength
performance on high-level middle and long-distance run-
ners. Thus, athletes with higher session-RPE during the
season tend significantly to have lower performance on
the squat and the sprint. Monitoring training load through
session-RPE could help coaches and trainers to control the
strength training process in a simple, economic way.
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INTRODUCTION

The water polo shot skill, beyond technical and biome-
chanical constraints, is engaged to the strength capability
of the shooter and its ability to grip the ball. This last, is
important for the ball release velocity in the throw (1) and
fastest shots increase the defensive difficulty to the op-
ponent goalkeeper (2), which can be an advantage for the
team who shoots fastest. Since the research about the hand
grip strength and its relationship with the shot speed, in-
volving players of different competitive level, is scarce, the
present study aimed: (i) to determine whether hand grip
strength is related with shot speed and (ii) to observe if
there is inequality of those parameters between different
competitive level players.

METHODS

Thirty water polo players were recruited from Spain
(two primary division teams, n=15) and Portugal (national
team,n=15), in two subgroups of players with different
European competitive level. Maximal isometric hand-grip
strength and throwing velocity in a penalty shot situation
(players had five attempts, in a random order; best velocity
considered), were assessed (adapted from Alcaraz et al.(2)).
The study was drown up according to the Declaration of
Helsinki. The Pearson correlation product was used and
the comparison of mean values of variables was performed
through the independent samples t-test (p<0.05).

RESULTS

It was found significant relationship(r=0.36, p=0.05)
between hand grip strength and shot speed for the whole
sample. Moreover, no differences were found between sub-
groups in values of hand grip strength, whereas, the shot is
faster in Spanish players (p<0.01).
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DISCUSSION

The relationship between hand grip strength and shot
speed had already been found in highly skilled players (3).
Our sample comprises players of different competitive
level, reinforcing the importance of grip strength for the
shot action. Strong levels of players influence the ability to
throw faster (3), however, in the present study, while the
shot velocity differs between subgroups, no differences of
maximal hand grip were found. This inequality of shot ve-
locity leads us to other explanatory factors, as coordination
in the throwing movement (3), technical aspects and the
players body size. Ascertaining this last, in present study,
Spaniards were the highest, heaviest and had longer arm
span (p<0.01), confirming it.
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INTRODUCTION

Plyometric training is a very popular form of physical
conditioning of healthy individuals that has been exten-
sively studied over the last 3 decades (1, 2, 3). Despite the
widespread acceptance, several researchers (4) have ques-
tioned the efficacy and highlighted the potential risks of
plyometric training programs as a conditioning technique.
Aquatic plyometric training (APT) might be an alternative
method to develop the conditioning and safer than land-
based plyometric training (PT). Therefore, the purpose of
this study was to compare the effects of APT versus PT on
vertical jump.

METHODS

Thirty-six students of Physical Education (age: 21.0 +
2.6 years; height: 1.77 + 0.04 m; weight: 74.9 + 8.2 kg; %
fat: 19.7 + 5.0) took part in this study. They were randomly
assigned in one of three groups: aquatic plyometric group
(APT, n = 12), land-based plyometric group (PT, n = 12)
and control group (CG, n = 12). The training program was
performed for 6 weeks with a frequency of 2 sessions per
week. Volume was increased from 10 sets of 10 repetitions
to 10 sets of 35 repetitions. The performance was evaluat-
ed by the squat jump (SJ) and the countermovement jump
(CMJ) by Bosco’s platform.

RESULTS

After plyometric training, APT and PT obtained signifi-
cant increases in SJ (p < 0.01) and CMJ (p < 0.05), whereas
CG remained unaltered. Any significant difference was

found between groups, however APT and PT reached al-
most significantly (p = 0.07) greater improvements than
CG in CMJ. Furthermore, in SJ only APT showed almost
significantly (p = 0.06) higher increases than CG.

DISCUSSION

APT and PT produced similar improvements on height
jump (SJ and CMJ) after 6-wk plyometric training. Both
groups were effective to increase the jump performance,
but the lower stress produced the buoyancy of water in APT
might reduce the potential risks of plyometric training pro-
grams (4, 5, 6). In conclusion, APT may be an alternative
method to PT, because both training protocols produce
similar gains on vertical jump but APT might cause lower
mechanical stress.
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INTRODUCTION

Isokinetic dynamometry results could be expressed as
the relationship flexors/quadriceps (1). Young and non-
professional athletes’ women having not suffered any inju-
ry are the less studied population using this technique. Our
objective is to determine the relationship flexors/quadri-
ceps in a female adolescents group owing to the laterality
and velocity of movement.

METHODS

The sample was composed by 26 young women, between
16 and 17 years old, physically active but non-professional
athletes. They haven’t suffered any knee injuries or mus-
cular pain. Isokinetic dynamometer KIN-COM was used to
obtain quadriceps (Q) and hamstring (H) maximal concen-
tric (c) and eccentric (e) forces, on right and left sides of
the body, in two different velocities (60 y 180°/s) and in a
range of movement between 80° and 10° (0° = complete ex-
tension). Maximal peak torque of the curve force/angular
position was obtained in each exercise. These values were
used to calculate concentric (Hc/Qc) and functional (He/
Qo) ratio. Differences between variables were obtained
with variance analysis (ANOVA). The paired-sample t-test
was used to analyze intra-individual differences.

RESULTS

At a 60°/s speed, the baseline ratio Hc/Qc for the domi-
nant side was 0,71+0,1; and for the non-dominant side,
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0,70+0,08. The mean ratio He/Qc was 0,88+0,12 and
0,86+0,18 for the dominant and non-dominant side respec-
tively. At a 180°/s speed, mean Hc/Qc for the dominant
and non-dominant side were 0,99+0,22 and 0,96+0,16.
And for the ratio He/Qc, were 1,33+0,29 for the dominant
and 1,33+0,26 for the non-dominant side. There were no
significant differences between both body sides for any
ratio. Comparing values at 60°/s and 180°/s speed, there
were significant differences (p<0,001) either in dominant
and non-dominant sides and ratios, being higher the ra-
tios developed at higher velocities. Respecting ratios, there
were statistically (p<0,001) higher scores in the functional
one (He/Qc).

DISCUSSION

Dominance does not affect ratio values, therefore in the
case of unilateral pain; the sane side could be used to obtain
reference scores. A higher speed makes flexors strength
predominates against quadriceps force, increasing ratio
values (rising values higher than 1).
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INTRODUCTION

Physical training and sports practice can enhance mus-
cular strength and generate neuromuscular adaptations.
These muscular changes have previously been measured
with isokinetic dynamometry (1). Other studies have com-
pared knee flexor-extensor muscles strength in volleyball
players and other athletes (2). Research has mainly been
developed in men, using peak torque strength and ham-
string/quadriceps ratio (H/Q) (3). In this study we analyze
if sport practice involves changes in the relationship be-
tween eccentric and concentric strength.

METHODS

Quadriceps and hamstring maximal concentric and ec-
centric force has been measured in a female volleyball
player national elite group (n=19) and in a female student
non-volleyball player group (n=21). Isokinetic dynamom-
eter KIN-COM was used to obtain force/angular position
curves at two different velocities (60 and 80°/s) in right
and left leg. Maximal peak torque for each muscle and ve-
locity was obtained. The relative difference between con-
centric (PTE) and eccentric (PTC) forces was calculated
with this formula: Difference= (PTE-PTC)/PTC*100. Dif-
ferences between variables were analyzed with the inde-
pendent- sample t-test.

RESULTS

Absolute peak torque values were significantly different
(p<0,0001) between both groups. Volleyball players deve-

loped a higher force in dominant and non-dominant leg, in
each muscle and type of muscular contraction measured in
the two velocities. There were no statistical differences be-
tween players and non-players with respect to the percent-
age of variation. In both groups this percentage is close to
25% for hamstring at 60°/s, and to 38% at 180°/s. Quad-
riceps percentage is around 50% for the low velocity, and
overcome the 100% for the fast velocity. These scores were
slightly higher in volleyball players.

DISCUSSION

Elite female volleyball players develop a higher force in
quadriceps and hamstring than other non-practitioner fe-
male. According to Almosnino et al (2010), in all cases a
higher strength is developed in eccentric muscular contrac-
tion. Relative differences between eccentric and concentric
forces don’t change practicing sport, but are different de-
pending on the execution velocity. Higher differences be-
tween groups were in quadriceps at high speed.
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INTRODUCTION

Running economy (RE) is one of the determining factors
in aerobic performance in distance runners together with
the maximal oxygen uptake (VOZmaX), the fractional use of
VO,__ and the VO, kinetics (3). The current literature, in
elite runners, supports that while VO, _ remains almost
the same over the years, both the %VO, _and the vWO,
a runner can maintain increase.

METHODS

We analysed the literature to determine the most effec-
tive methods to increase RE and when is the appropriate
time to use such methods to maximize the effects of the
aerobic performance (concurrent training).

RESULTS

One effective method to improve RE is the correct
strength training in all its aspects —maximal strength (1,
2, 4, 5), explosive and plyometric strength (4, 6, 8) and
CORE stability and strength (7)-. Against, traditionally the
“endurance strength” has been trained to increase aerobic
performance, but actually has been rejected because it does
not produce improvements (2). Finally, in relation to the
moment of making strength session, there are evidences
that it should be realized just after the endurance session
to maximize benefits.
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DISCUSSION

There are multiple benefits runners can achieved with a
suitable strength training on RE, so we should leave behind
old beliefs and use training methods that have been vali-
dated by scientific researches. Furthermore, we can sup-
port that strength and endurance should be trained in the
same sessions to maximize the mitochondrial biogenesis.
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INTRODUCTION

Reducing the training load seems to be a good strategy
to increase physical performance in endurance events (1,
2). However, the analyses of the training load before the
best and worst competition performances throughout a
whole season, as well as the changes on neuromuscular
performance, are unknown on high-level middle and long-
distance runners.

METHODS

Fifteen high-level middle and long-distance runners
from the High Performance Sports Center of Madrid (12
men, 3 women; age = 26.3 + 5.1yrs.), with personal bests
in outdoors 1500-metres between 3:38 - 3:58 min (men)
and 4:12 - 4:23 min (women) took part in this study. Com-
petition performance was recorded throughout a whole
training season while countermovement jump (CMJ) were
measured weekly. Also, session-RPE and km run for each
training session were recorded during the season. Mean
values of these variables right before the best (SB) and
worst (SW) competition performance of the season were
compared. For the comparison of means, we used the
paired samples t-test. For the calculation of the effect size,
we used Hedge’s g. The level of significance was set at 0.05.
All calculations were performed using IBM® SPSS® Statis-
tics 22 (IBM Co., USA).

RESULTS

Significant differences, with medium to high effect sizes,
were observed on the CMJ (g=0.65, p<0.001) and on the
mean session-RPE (g=0.94, p<0.05) values measured the
week before the SB and SW competition performance. Spe-
cifically, the CMJ measured before the SB was 8.5% higher
than before the SW, while the mean session-RPE measured
the week prior to the SB was -17.6% lower than before
the SW. Also, the amount of km was lower (-15%, g=0.48,
p=0.14) with a moderate effect size, the week before the SB
in comparison with SW, although not in a significant way.

CONCLUSIONS

Prior to the best competition of the season, athletes had
higher performances on the CMJ,and they trained less km
and with lower perceived exertion. The lower training load
and the greater neuromuscular performance may help in-
creasing competition performance in high-level distance

runners.
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INTRODUCTION

The main factors that determine the success in football
players are resistance and the capacity to repeat sprints
(Chamari et al., 2005; Chaouachi et al., 2010); flexibility,
agility, and optimal level of strength (Wisloff, Castagna,
Helgerud, Jones, & Hoff, 2004). The important actions
that come about during the match (dodge, shots, sprints...)
are mainly associated with those movements of quick pro-
duction of strength (Hoff & Helgerud, 2004). In order to
improve and increase power on team sports different and
not many scientific methods have been used, and the ma-
jority of them got strength increase without specific ac-
tions (Chirosa, Chirosa, Requena, Feriche, & Padial, 2002).
The combination of workout with external weight exercis-
es that are followed by strength and plyometryc training
without weight will give goods results about the transfor-
mation of strength in power (Ebben, 2002; Kanniyan &
Syed, 2013). There are studies which have highlighted the
increase on resistance (Faigenbaum, O’Connell, La Rosa y
Westcott, 1999), jump (Santos & Janeira, 2008) and agility
(Zepeday Gonzélez, 2000). The purpose of this study is, in
one hand,prove the effects of the strength and plyometryc
training and, on the other hand, the effects of the conven-
tional strength training over the agility in young football
players.

METHODS

This study is composed of seventeen male football play-
ers who compete in regional categories. All are sixteen or
seventeen years old. For this study we used eight football
players within the experimental group (EG) and nine foot-
ball players in the control group (CG). All of them train
three times a week and play one match each weekend. On
each session we programmed three series with ten repeti-
tions and two minutes to rest between each series with a
weight of 60-75% 1RM. After the resistance training, EG
do plyometryc workout. We evaluated the agility before
and after the program through Illinois test.

RESULTS

Just the EG has improved significantly (p<0,05) the time
in the Illinois test. There is not a significant progress when
comparing both training groups.
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DISCUSSION

The EG which the “complex training” has improved the
agility. This can be due to the combination of strength
training with plyometryc training which is the most effec-
tive way to increase the performance in power exercises.
Other studies that have applied a similar training have
found increased in jump (Santos & Janeira, 2008) and agil-
ity (Zepeda y Gonzalez, 2000). Nevertheless, there aren’t
any differences in the training adaptation when a conven-
tional training and “complex training” are compared.
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INTRODUCTION

It has been shown that activation of stretch-shortening
cycle during countermovement (CM) weight exercise (e.g.,
bench press) enhances power production in concentric
phase compared to lift from the rest. Such CM enhance-
ment of power depends on weight lifted (1) with some
optimal load at which maximal potentiation of power oc-
curs. However, in some sports the movement is performed
with small CM or even without CM (e.g., punch, shot put)
and as such is also trained. In other sports, both push and
pull exercises are included in weight training workout
(e.g., rowing). For these athletes, maximal strength and
power tests involving leg pressing and arm pulling have
been found (2) as reliable (ICC 0.82-0.99) and sensitive to
differentiate between stronger rowers and their less com-
petitive peers. Since little is known on power production
during weight exercises performed without CM, this study
compares maximal power during concentric-only bench
presses and prone bench pulls with different weights in

rowers.

METHODS

A group of 12 rowers (age 26.2+3.4 years, height
185.8+9.1 cm, weight 81.0+12.8 kg) performed in random
order 3 repetitions of barbell bench presses without CM
and prone bench pulls. Initial weight of 30 kg was increased
by 10 or 5 kg (at higher loads) up to 1RM. The FiTRO Dyne
Premium system based on precise analogue velocity sen-

sor with sampling rate of 100 Hz was used to monitor ba-
sic biomechanical parameters involved in exercise. Force
is calculated as a product of mass moved and the sum of
an instant acceleration and gravitational constant. The ac-
celeration is obtained by derivation of velocity, registered
by rotating analogue sensor coupled with the barbell by
means of nylon tether. Power is calculated as a product of
force and velocity.

RESULTS

Peak power was significantly higher during prone bench
pulls than during bench presses with weights of 30 kg
(670.6+56.0vs.526.2+42.8 W, p<.05),40kg(921.9+£59.2vs.
571.7+49.7 W, p<.01), 50 kg (1086.3+73.1 vs. 641.1+54.8
W, p<.001), 60 kg (1137.2+81.5 vs. 610.3+51.8 W, p<.001),
and 70 kg (1044.7+72.7 vs. 559.1£45.9 W, p<.001).

DISCUSSION

Peak power was significantly higher during prone
bench pulls than during concentric-only bench presses at
all weights lifted (from 30 to 70 kg) with maximal values
achieved at higher weights (60 and 50 kg, respectively).
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INTRODUCTION

Plyometric exercises are commonly used in gymnastics
training for development of explosive power. To evaluate
the efficiency of such training, the elasticity index is usu-
ally calculated using vertical jump tests. However, less at-
tention is paid to upper limbs. For this purpose, plyometric
exercises such as power push-ups, can be used. So far, a
little is known to which extent the ability to utilize elastic
energy differs in these two tests, and whether this differ-
ence depends on age. Therefore, the aim of the study was
to compare the elasticity index in vertical jump and power
push-up exercise in gymnasts of different ages.

METHODS

Two groups of ten male gymnasts of 12 to 14 years old
doing the sport on average 6 years (height 148.2 + 9.4 cm,
weight 39.7 + 13.8 kg) and 15 to 18 years old doing the
sport about 10 to 12 years (height 169.2 + 12.5 cm, weight
62.5 + 13.9 kg) performed in random order vertical jumps
and power push-ups, both without and with countermove-
ment. Subjects were instructed to perform the exercises
with maximal effort in concentric phase. Flight time (Tf)
was measured by the contact mattress with an accuracy
of 1 ms using the computer based system FITRO Jumper
(FiTRONIC s.r.0., SK). Height of the vertical jumps and the
push-ups was calculated by inclusion of flight time as the
numerator in the quotient, as follows: (g . Tf?) / 8, where g
is 9.81 m.s™ The elasticity index was calculated, as follows:
({CMJ - §J3/CMJ)x100 (1).
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RESULTS

The elasticity index was significantly higher in vertical
jumps than in power push-ups (9.8 and 4.6, respectively; p
=0.013) in 12-14 years old gymnasts. On the other hand,
its values did not differ significantly between jumps and
push-ups (15.7 and 12.9, respectively; p = 0.332) in 15-18
years old gymnasts. In both groups, a moderate correlation
(r = 0.42) between the elasticity index calculated from ver-
tical jumps and power push-ups has been found. Addition-
ally, the elasticity index calculated from power push-ups
showed significantly greater between-subject variability as
compared to vertical jumps (p = 0.035).

DISCUSSION

The elasticity index was significantly higher in vertical
jumps than in power push-ups, however, only in younger
gymnasts of age 12-14 years. Older gymnasts of age 15-18
years were able to perform similarly during both exercises.
Such parameter calculated for upper body may provide ad-
ditional information on the capability to utilize elastic en-
ergy during countermovement exercises and may comple-
ment existing testing methods.
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INTRODUCTION

Adaptations in resistance training are influenced by the
interaction between mechanical, hormonal and metabolic
stimuli, which can be modulated by many variables. The re-
lationship between the number of repetitions performed in
each set and the maximum possible number of repetitions
(set configuration) is an important factor that determines
the adaptations obtained with resistance training. Differ-
ent set configurations may have dissimilar neuromuscular
performance eliciting different adaptations. The aim of
this study was to compare the effect of set configuration
on neuromuscular performance in two different exercises.

METHODS

Ten undergraduate students (23.7+1.7 yr; 1.72+0.07 m;
68.16+8.87 kg) with experience in resistance training were
assessed in 3 set configurations and 2 resistance exercis-
es. 10 repetitions maximum (RM) was obtained twice for
bench press and parallel squat. In a semi-counterbalanced
design, subjects performed 5 maximal sets with the 10RM
load with 3 minutes between sets (Failure Session, FS).
With the repetitions performed in FS and their total rest
(720 s), subjects performed a session with rests between
each repetition (1S) and a session with rests distributed
between clusters of 5 repetitions (5S), As intensity, total
work and rest was similar among session, same work-to-
rest ratio was guaranteed. Maximal Propulsive Velocity
(MPV), mean Propulsive Velocity (mPV), and the ratio of
MPV/mPV as an indicator or neuromuscular fatigue (loss
of velocity, LV) were obtained. A two-way ANOVA with re-
peated measures (Session x Exercise) with a predetermined
alpha level of 0.05 was used.

RESULTS

There was a main effect for Session for mPV and LV, with
lower in mPV and a higher LV for FS in comparison with 1S
and 55 (mPV: 0.30+0.05 vs. 0.36+0.05 vs. 0.36+0.07 m.s-
1; LV: -33.36+10.12% vs. -18.12+6.86% vs. -19.29+6.43%).
A main effect between exercises for MVP and LV were ob-
served, with higher values for bench press compared with
parallel squat (MVP: 0.46+0.08 vs. 0.42+0.05 m.s-1.; LV:
-27.14+12.48% vs. -20.05+6.55%). An interaction between
Session x Exercise for mPV and LV revealed that differ-
ences between exercises only were observed for FS, with a
higher neuromuscular fatigue in bench press.

DISCUSSION

Both 1S and 5S allowed a higher neuromuscular perfor-
mance with a lower loss of velocity in comparison with ES,
suggesting that these set configurations involved greater
mechanical stimuli. Differences between exercises indicate
that the degree of velocity loss depends of the exercise per-
formed, as reported by Sinchez-Medina & Génzalez-Ba-
dillo (2011), probably due to their initial maximal velocity
and the lower velocity reached in small muscles, especially
when exercise to failure is performed.
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INTRODUCTION

The Complex Training (CT) is based on the assumption
that an explosive skill can be improved when it is preceded
by a strength training exercise (STE) performed with aload
between 100%-80% of 1RM. This method is supported by
the existence of a post activation potentiation (PAP) of the
neuromuscular system (1, 2). However itis necessary to
followan individual recoverytime between the STE and the
explosive skill to observe an increase of the performance.
However,a specific recovery time is difficult to implement
in team sports. Based on this evidence, the aim of the pres-
ent study was observe if the inclusion of low intensity tech-
nical exercises between pairs of CT exercises, increases the
performanceatthe counter movement jump (CMJ) and 15
m sprint (S15) performedby young soccer players.

METHODS

Before the beginning of the study the subjects and their
parents were notified and informed about all procedures,
possible risks and discomforts associated with testing,
and signed an informed consent according to the Hel-
sinki Declaration (2008). All subjects completed medical
and physical activity questioners to verify the absence of
disease or limitation. Nineteen young male soccer play-
ers, (age = 17.47+0.51 years; body mass =70.10+7.15 kg;
height= 178.00+6.17 cm; and stage 4 at the Tanner scale)
were submitted randomly tothreetests conditions for CM.J
andfor S15, amounting six sessions, separated by 72 hours:
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i) Squat exercise (SQ),four minutesof passive restand the
CMJ or the S15; ii) SQ,four minutesof low-intensityshort
passesand the CMJ or the S15; and iii) SQ,fivemetersof
low-intensity skipping and the CMJ or the S15.Repeated-
measures ANOVA and a Bonferroni post-hoc test were
conducted for after the appropriate mathematical assump-
tions were verified. Significance level was maintained
at 5%. The Institutional Research Ethics Committee ap-
proved the study.

RESULTS

No significant differences were observed between the
three different testing conditions neither on the CMJ nor
in the S15.

DISCUSSION

These results show that the three forms of CT exercise
proved similar efficacy as to the PPA involved in the CMJ
and in the S15. So, it is concluded that low-intensity tech-
nical exercises may be used during CT sessions in team
sports, as a means to train simultaneously theexplosive
strengthand technical skills.
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INTRODUCTION

The ability to repeat high intensity actions such as
sprints and jumps for the entire duration of a match has
been identified as an important physical fitness compo-
nent in basketball (1). Therefore, the main aim of this
study was to examine the effects of adding a repeated pow-
er ability training to normal training sessions on repeated
sprint performance and jumping ability in young basket-
ball players.

METHODS

Twenty-two highly trained male young basketball players
were randomly assigned either to a repeated power train-
ing (RPT) (n=11) or a control (CON) (n=11) group. RPT
added twice a week during 6 weeks a training program con-
sisting of 1-2 blocks of 5 sets x 5 repetitions with the load
that maximized power output of leg press exercise. Before
and after training, physical performance was assessed by
best (RSA,), slowest (RSA) and mean (RSA ) sprint time
on a repeated sprint ability test, and best (RCOD,), slow-
est (RCOD)) and mean (RCOD_) sprint time on a repeated
change of direction ability test. Horizontal unilateral hop
with right (U,) and left leg (U,) and a drop jump followed by
a double hop with right and left leg tests were also assessed.

RESULTS

After training, RSA , RSA_, RCOD,, RCOD,, and U, and
U, were substantially improved in the RPT group. Con-

versely, no substantial changes were observed in the CON
group in any test. Between-group differences showed sub-
stantially better scores on RSA , RSA , RCOD,, RCOD , and
U, and U, in RPT in comparison to CON. Relative improve-
ments in RSA_ and RSA_were largely correlated (r=0.68,
[90% confident limits: 0.44; 0.85]). The relative improve-
ment of RCOD, and RCOD_ was very largely correlated
(r=0.89 [0.76; 0.94]).

DISCUSSION

Due to the large relationship between the relative im-
provement of RSA_ and RSA , and no substantial enhance-
ments in RSA , it may be suggested that RPT have improved
RSA performance through mechanisms no related with
the initial sprint performance, such as a better recovery
between sprints (i.e., metabolic factors). Conversely, the
improvement in RCOD _ was directly mediated by a reduc-
tion in RCOD, (i.e., neuromuscular factors). In conclusion,
the improvements in repeated sprint exercise performance
together with the enhanced jumping performance suggest
that RPT might concurrently stress both metabolic and
neuromuscular factors that might impact more functional
physical performances.
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INTRODUCTION

It has been suggested that the main determinants of
change of direction ability (CODA) are technique, straight
sprinting speed, anthropometry and leg muscle qualities
(1). However, it seems that differences exist in the bio-
mechanics and neuromuscular determinants of straight-
line sprints and sprints with different change of direction
(COD) angles (2). Therefore, the aims of the present study
were to analyze the main determinants of sprints with dif-
ferent COD angles and to examine their relationships.

METHODS

Twenty-four highly trained male young basketball play-
ers (U-16 to U-20) participated in the present study. Play-
ers performed a countermovement jump (CMJ) test, an
unilateral CMJ test with right (CMJ,) and left (CMJ)) leg,
an unilateral horizontal jump test with right (HJ,) and left
(HJ)) leg, a 5-m, 10-m, 20-m and 25-m linear sprint, a 5+5
m sprint with one COD of 45° (COD45), 90° (COD90), 135°
(COD135) and 180° (COD180) to either right and left, and
a incremental back squat load test. The mean of the right
and left sprint in each COD angle was used to posterior
analysis. The one-repetition maximum (1RM), maximum
power output (MP), 1RM normalize to body mass (1RM,,)
and MP normalize to body mass (MP,,,) were the variables
extracted from the incremental test.
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RESULTS

The main determinant of COD45 (r=0.80, [90% confident
limits: 0.61; 0.90]) and COD90 (r=0.62 [0.32; 0.80]) was lin-
ear sprint (20-m and 10-m, respectively). Conversely, CMJ
was the main predictor of COD135 (r=-0.63 [-0.80; -0.36])
and COD180 (r=-0.71 [-0.85; -0.49]). The only COD sprint
that was largely correlated with others COD sprint was
COD135 (COD90 [r=0.71] and COD180 [r=0.74]). Interest-
ingly, neither 1RM nor MP were highly correlated with any
COD test, though the higher angle, the better correlation
with 1RM,  (r= 0.1 to -0.25) and MP,, (r= 0.05 to -0.31).

DISCUSSION

The present results show that there were different deter-
minants for each COD test. It seems that lesser angles are
mainly related to linear sprint while higher angles appears
to depend more on explosive strength (i.e., CMJ). Thus, it
can be speculated that training methods should consider
the most common angles performed during games to ad-
dress their specific COD determinants.
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INTRODUCTION

The ability to perform high intensity actions is an impor-
tant prerequisite for successful participation in basketball
and other team sports (1). In this regard, determinant ac-
tions such as sprints, changes of direction (COD) or jumps
are usually performed unilaterally. Therefore, the aim of the
present study was to examine the effects of unilateral and
bilateral strength training in physical fitness performance.

METHODS

Eighteen young highly trained male basketball players
participated in the study. Players were randomly assigned
into 2 training groups who performed either unilateral
(UNI) (n=9) or bilateral (BIL) (n=9) strength training twice
a week during 6 weeks. Tests included a countermovement
jump (CMJ) test, 5-m, 15-m and 25-m linear sprints, a
25-m sprint with 4 COD of 45° (V-cut test), a 15-m sprint
(7.5 m + 7.5 m) with one 180° COD performed both right
(COD180R) and left (COD180L) leg and an incremental bi-
lateral and unilateral squat load test. Both training groups
performed 3 sets of back squat. In each set, players were
asked to perform the maximum number of repetitions
until power output (measured via a linear encoder) felt
below 90% of maximum power output (MP). Players also
performed 2 sets of 5 drop jumps (UNI=0.2 m; BIL=0.4 m)
and 2 sets of 5 countermovement jumps with arm swing.

RESULTS

CMJ, 5-m, 15-m, 25-m, COD180R, MP with both legs
(MPB), MP with right leg (MPR) and MP with left leg (MPL)
were improved substantially (almost certainly to likely) in
both groups. Furthermore, the unilateral training group
substantially improved COD180L (likely) and unilateral
strength deficit between legs (U, ) (very likely) whereas
remained unchanged in the bilateral training group. Be-
tween-group differences showed likely better performance
in COD180L, MPR, MPL and U__, for UNI compared with
BIL group.

DISCUSSION

The present results show that both training regimes in-
duced similar physical fitness performance adaptations.
Nevertheless, UNI training was more efficient than BIL
at improving most of the single leg function tests (e.g.,
COD180L, MPR, MPLand U__).
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INTRODUCTION

Soccer is a multifaceted sport, in which success depends
on a complex interaction between several tactical, technical
and physical factors (1).

The major physical fitness factors that appear to stress
competitive standard and gender differences are agility
and specific endurance (2). Nevertheless, little is known
on the possible differences in fitness level between players
of different competitive standards and gender. Thus,
the purpose of this study was to compare the fitness
characteristics of players of different competitive level and
gender.

METHODS

One hundred twenty one soccer players participated in
the present study. Players were divided in their correspond-
ing competitive level: professional (PRO, n=27), semipro-
fessional high level (SHL, n=18), semiprofessional low level
(SLL, n=18), amateurs (AMA, n=22), junior national level
(U-19, n=19) and female superleague players (FSL, n=17).
Participants were assessed three times during the competi-
tive season via a testing battery that included: a counter-
movement jump test (CMJ), a 15-m and 40-m linear sprint
test, a 25-m sprint with 4 x 45° change of direction test
(COD) test (V-cut test), and a supramaximal intermittent
fitness test (30-15). The best result of each test was used
to posterior analysis.
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RESULTS

Substantial better performance (all effect sizes (ES) <
0.2) in COD and CMJ was shown as competitive level in-
creased in soccer players with the exception of U-19 and
SLL, and PRO and SHL in CMJ. No substantial differences
were found between PRO, SHL and SLL in 15-m, 40-m and
30-15 (all ESs <0.2). Furthermore, there were no substan-
tial differences between these teams (i.e., PRO, SHL and
SLL) and U-19 in 15-m.

DISCUSSION

The present results show that COD performance appears
to be the main physical fitness factor differentiating play-
ing competitive standards in soccer. These results are in
accordance with those previously reported in male and fe-
male soccer players (2). Interestingly, the explosive power,
sprinting speed and supramaximal intermittent endurance
might only differ between competitive levels until players
achieved an adequate level (e.g., semiprofessional). In sum-
mary, COD seems to be the major factor that stresses gen-
der, age and competitive level differences in soccer players.
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INTRODUCTION

Repeated sprint ability (RSA) is considered as one of the
most important fitness prerequisites in basketball players
(1). In recent years, several team-sports specific repeated-
sprint tests have been proposed.

However, whether these team-sports specific repeated
sprint ability tests can really bring relevant information to
the team and individual players can still be questioned (2).

Thus, the aim of the present study was to analyze the
main determinants of specific (RSS) and general (RSG)
repeated sprint tests and their inter-relationships in young
basketball players.

METHODS

Thirty-five young highly-trained male basketball players
participated in the study.

Players were divided into three age groups (U-14 [n=15],
U-15 [n=11] and U-16 [n=9]). Tests included anthropo-
metric measurements, a 5-m, 10-m and 25-m linear sprint
test, a 20-m shuttle run test (20-m ST), a RSS and a RSG.
RSS consisted in 6 x 5 m + 5 m sprints with a 45° change
of direction (COD) whereas RSG 6 x 25-m linear sprint. In
both tests, players had 20 s of passive recovery between
each sprint.

Best (RSS, and RSG,) and mean (RSS_ and RSG_) sprint
time, and the percentage of decrement (%Dec, . and %De-

Cpge) during RSA tests were analyzed.

RESULTS

RSS_ was explained (model r=0.91) through 25-m sprint
time (r=0.89 [90% confident limits (CL): 0.81; 0.94]) and
the final speed reached at 20-m ST (r=-0.78 [-0.87; -0.63]).
RSG_ predictors (model r=0.97) were 25-m sprint time
(r=0.94 [0.90; 0.97]), the final speed reached at 20-m ST
(r=-0.77 [-0.86; -0.62]), and the percentage of body fat
(%BF) (r=0.75 [0.60; 0.86]). Almost perfect correlations
(range: 0.94 to 0.99) were found between every RSA vari-
able analyzed (i.e., RSS_and RSS_, RSG,, and RSG ). Be-
tween-group differences showed substantially better per-
formance in the older groups (U-14<U-15<U-16) in each
RSA variable with the exception of %Dec, . and %Dec,,
that was likely better in the U-14 group.

DISCUSSION

Both RSA tests (i.e., general and specific) appear to be
determined by similar qualities. In basketball players, re-
peated sprint performance could be predicted by linear
sprinting speed (as the main determinant) and 20-m ST.
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INTRODUCTION

Change of direction ability (CODA) is considered an im-
portant physical fitness prerequisite for successful partici-
pation in many team-sports (1, 2).

Several studies have assessed the reliability and valid-
ity of different CODA tests in team-sports players (1, 2).
In this regard, several CODA tests have been shown to be
highly reliable in team-sports athletes (2). Conversely, no
consistency is found in the age-related differences in young
team-sports players (1, 2). It can be speculated that the ab-
sence of age differences might be due to the fact that those
tests are general in nature and do not reflect the on-field
movement demands typically observed in team-sports
(3). Thus, the aim of the present study was to examine if a
more specific CODA test is representative of age in young
basketball players.

METHODS

Fifty-three young highly trained basketball players par-
ticipated in the present study. Players were divided into
five age groups: U-14 (n=12), U-15 (n=13), U-16 (n=11),
U-18 (n=10) and U-20 (n=7). These players performed
a 25-m sprint with one change of direction (COD) of 45°
each 5m (i.e., 4 in total) (V-cut test). The V-cut test was ex-
ecuted several times during the entire season (i.e., at least
3 times) and the best time was used to examine the age-
related differences.
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RESULTS

Substantial better performance in V-cut test was shown
as age increased in young basketball players (U-20>U-
18>U-16>U-15>U-14).

DISCUSSION

The present results show that meaningful differences in
V-cut between each consecutive age group. These results
are not in agreement with previous studies (1, 2), which
have found small and no significant differences in CODA
performance between U-16 and U-18 (1) and U-14 and
U-15 (2) rugby players. It is possible that specific team-
sports patterns (V-cut COD) may have been responsible for
these between age-group differences observed in the pres-
ent study. Therefore, the V-cut test appears to better simu-
late team-sports COD movements, making it a more suit-
able test when a more specific assessment of team-sports
CODA, such as talent identification, is required.
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INTRODUCTION

Onambele et al (1) found that quadriceps flywheel load-
ing not only produces a greater increase in power than
weight training but its physiological benefits also transfer/
overspill to the plantarflexor muscle-tendon unit resulting
in a significantly improved balance.

Noorbrand et al (2) believe the higher eccentricelectro-
myographicactivity noted with flywheel resistance training
(FW) exercise compared to standard weight lifting could
be attributed to its unique iso-inertial loading features.
Brzenczek-Owczarzak et al (3) say FW is efficacious and
can be used in older womento improve strength and power
using smaller external loads.

METHODS

Atotal of 12female Alzheimer’s patients (age: 77.83+3.24;
body weight: 61.00£12.03; height: 153.92+5.73) were
assessedusing TMG in ankle musculature [Anterior
Tibialis(TA), Medial Gastrocnemius (GM) and Lateral
Gastrocnemius(GL)],Maximal radial deformation (Dm),
delay time (Td), and contraction time (Tc) were obtained
for each musclebefore starting the intervention program
(pre-assessment) and after completing 24 sessions divided
into two sessions per week and 3 sets of two minutes of fly-
wheel inertial training with Yo-Yo system leg press (post-
assessment).In order to evaluate the effects on gait were
used implemented templates paroTec ®-system of 24 pres-
sure sensors with data processing software paroContour
®-modelingbefore and after the training program.

RESULTS

Significant changes were observed in the gait supports.
The changes relate to: reduction of the support phase (SP),
increased duration of push offphase (PP). No changes were
observed in the initial (IP) and overlap (OP) phases of the
transition from one foot to another.These changes are
enhanced by the neuromuscular adaptations of the ankle
musculature: GM and GL presented significant statistical
difference(p<0.05)in Tc and Td for right limb, and Tc for
GM left limb too. TA has shown lower valuesat all param-
etersand significant statistical difference(p<0.05) in Dm
for both limb and Td right.

DISCUSSION

Female Alzheimer’s patients improved gait quality after
flywheel resistance training through better use of push off
phase and a reduction of the support phasedue to a con-
ditional improvement plantar flexor and ankle extensors
(GM and GL). These results match expected hypothesis af-
ter studying previous research (1, 2, 3).
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INTRODUCTION

Patients with OsteoArthritis (OA) who are on waiting
lists for a Total Knee Arthroplasty (TKA), usually aggravate
their symptoms and their functional level while they are
waiting for the operation, so the conditions of the same
patients from the baseline to the surgery get worse. During
this period, it’s unusual to follow a Prehabilitation Program
(PP), which guarantees a better functional state preceding
surgery. PP in patients undergoing a TKA is an alternative
method to mitigate these complications (1), but there isn’t
currently recognized a preoperative protocol (2). The pur-
pose of our study is to determine the effectiveness of aPP
in patients with primary knee OA following a TKA, based
on a strengthening program.

METHODS

We recruited 61Patients(64.1+4.5 years, 1.65+0.08 m,
75.2+9.0 kg), for primary OA, who were scheduledfor
TKA. Patients were randomized into an Intervention
Group (IG), (n=31) and aControl Group (CG), (n=30). Par-
ticipants completed a series of baseline Questionnairesand
functional testing.

The CG maintained normal daily activities and the
IGperformed a PP at least 3 times per week for 8 weeks
before surgery, this program was focused onquadriceps,
hamstrings, and gastrocnemius strengthening, perform-
ing 10sets of 10 repetitions (75% 1RM). 3 test sessions of
familiarization took place prior to the 1RM tests.
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RESULTS

The intraclasscorrelation for 1RM test-retest measures was
0.988 (95% confidence interval = 0.989-0.987). Comparing
both groups, IG showed meaningful changes in each studied
item, CG had a similar status compared with baseline, some
of them got worse in terms of functionality and pain.

DISCUSION

The intensity of the PP may affect clinical outcomes, al-
though as stated these have not been well studied in people
with OA. Studies which include a prehabilitationstrength-
ening program don’t quantify the required loads to obtain
meaningful improvements (3). They plan the sets and the
repetitions without a maximum reference value (4). In our
study the 1RM test has showneffectiveness in untrained
elderly people with OA to determine the load of the PP.
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INTRODUCTION

Functional fitness (FF) is defined as having the capacity
to perform normal everyday activities safely and indepen-
dently without undue fatigue (1). Furthermore, it is con-
sidered a sign of frailty syndrome, which is associated with
increased risk for disease, falls, hospitalizations, disability
and mortality (2). The aim of this study was to find the
prevalence of risk for loss of functional mobility (FM) as
an indicator of decreased FF and to identify its relationship
with health status in the elderly.

METHODS

A cross-sectional study was carried out in a sample of
514 subjects aged greater than 64 years old living in Cas-
tilla-La Mancha (Spain). FF was evaluated by using Senior
Fitness Test (1) and they were classified into three groups
(risk for loss of EM, pre-risk for loss of FM and without
risk for loss of FM) with the cutoffs generated elsewhere
(3). The EQ-5D questionnaire was performed to measure
health status (4).

RESULTS

The prevalence of risk for loss of FM was 5.2%, in-
creased with age (p < 0.05) and was similar in both sexes.
In addition, an increased risk for loss of FM was associ-
ated with a decline in health status (EQ-5D index: risk
group = 0.57+0.29; pre-risk group = 0.81+0.22; without
risk group = 0.88+0.14, p < 0.05). Also, a worst scores in
all five dimensions of the EQ-5D (mobility, self-care, usual

activities, pain/discomfort and anxiety/depression) was re-
ported with decreased FF (all p < 0.01). The group at risk
for loss of FM showed poorer self-reported health status
compared to the other groups (EQ-5D VAS: risk group =
6.66+1.77; pre-risk group = 7.63+1.98; without risk group
=8.00£1.78, p < 0.05).

DISCUSSION

The aging process was accompanied by decreased FE.
This is similar to the findings from other study (1) that re-
ported a decline in FF variables ranged from 32% to 44%
between the ages of 60 and 90. Decreased FF was associ-
ated with a decline in health status. These findings confirm
the influence that FF has on health status in the elderly (5).
In conclusion, FF is shown essential to reduce the risk for
disability and to improve health status in older adults.
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INTRODUCTION

Aging is characterized by a progressive loss of function-
al capacity and changes in body composition. It has been
shown that lean mass decreases from 25 to 30% between
30-80 years old (1,2). In addition, handgrip strength has
been also related with health, and at some points with
bone or lean masses.

Whether a non-invasive test such as handgrip dynamom-
etry might be useful to determine low bone mass in insti-
tutionalized elderly will help to avoid unnecessary X-ray
assessment or to earlier detect possible cases of osteoporo-
sis. Therefore, the aim of this study was to determine the
relationship between handgrip strength and bone strength
parameters measured with quantitative ultrasound tech-
nique (QUS).

METHODS

Sixty-five residents older than 69 years institutionalized
in the CAI-Ozanam residence (Zaragoza, Spain) participat-
ed in the study. Handgrip strength (kg) of both arms was
measured using a digital dynamometer (TKK 5101 Grip-D;
Takey, Tokyo, Japan). QUS values (speed of sound [SOS]
and broadband ultrasound attenuation [BUA]) of the non-
dominant heel were measured at the calcaneus with an
Achilles Insigthdevice (Lunar Achilles InSight). Stiffness
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Index (SI) was also calculated from a combination of SOS
and BUA. Partial correlations adjusting by age were applied
between bone strength variables (SOS, BUA and SI) and
handgrip strength values.

RESULTS

Positive weak correlations were found between SI, BUA
and the average handgrip strength of both hands (r=0,30
and r=0,27; both p<0.05).

CONCLUSION

Depite the correlations showed are not very strong, it is
possible that handgrip strength dynamometry might be
useful as a predictor to determinate bone health in institu-
tionalized elderly population. Further studies assesing and
controlling by other factors related to bone mass such as
physical activity or diet are needed in order to either con-
firm our results.
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INTRODUCTION

It has been shown that fat mass increases during the ag-
ing process (1). However, fat free mass decreases over the
years (1). These physiological changes lead to increased
disability and mortality in the elderly. Therefore, the aim
of the present study was to evaluate the influence of physi-
cal activity on body composition measured with bioelectri-
cal impedance analysis (BIA) in institutionalized elderly
population.

METHODS

Thirty seven residents older than 69 years participated
in this study.

Physical activity (PA) was measured using the Actigraph
gt3x accelerometer (Actigraph, LLC, Pensacola, FL, USA).
PA was categorized in to sedentary (SA), light (LPA) and
moderate (MPA) intensities according to the cut-off estab-
lished by Freedson (2). Fat mass (FM) and fat free mass
(FFM) were measured with BIA TANITA BC 418-MA (Tani-
ta Corp., Tokyo, Japan). Partial correlations adjusting by
valid time (total time wearing the accelerometer) were ap-
plied to check the relationship between PA intensities and
BIA variables.

RESULTS

Total minutes of LPA and MPA were positively correlated
to FFM in this population (r=0.405 and r=0.348; p<0.05).
No correlations were found between FM and total minutes
of PA in any intensity.

CONCLUSION

FEM is positively affected by LPA and MPA intensities in
institutionalized elderly population. This finding is of ex-
treme importance as increasing FFM might reduce the risk
of suffering falls and thus reduce the risk of fracture and
consequent morbidity and mortality (3). Thus, an active
lifestyle increasing LPA and MPA with some exercises such
as walking or cycling may improve health in elderly people.
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INTRODUCTION

Gait speed is a performance-based objective method
utilized to asses the function of lower extremities in older
people (2). It is also a reliable test for clinical context, un-
der chronic conditions, including cognitive impairment
(2, 4-6). Institutionalization (nursing or residential care
facilities) is associated to a high functional decline. This
study investigates the relationship between 6 meter maxi-
mal walking speed and functional independence for older
adults in long-term residential care facilities. Understand-
ing this could be particularly relevant to preserve-increase
functional independence of older adults.

METHODS

107 institutionalized older adults (Mean age 80, 49 +
SD 5.51; 31.8% men and 68.2% women) were tested with
two photoelectric cells (6m distance)connected to a chro-
nometerfor maximal gait speed with allowance for accel-
eration (2 m) and deceleration (2 m). Two years and a half
latter functional performance was determinedby a) the
independence to walk 20 m (1), b) 6 minute walk test (7)
and c) The Short Physical Performance Battery (SPPB)(3).
Independence score (=1) were assigned for functional in-
dependence if: a) they were able to walk a distance of 20m
without assistance or the use of walking devices (1), b) they
covered a distance of at least 300m in 6 minute walk test
(7), or c) they scored at least one in each domain of SPPB
(chair stands, standing balance and 4 m walk test) (3), Bi-
nomiallogistic regressionanalysis was used to assess the
risk offunctional dependenceassociated with fast walking
speed normalized by height, age and gender.

RESULTS

A binarylogisticregression revealed that maximal walk-
ing speed (m/s), normalized by height (m), is a significant-
variable that predicts functional dependencedetermined
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aloneby inability to “walk 20 independent” (p=0,018;
36,901%), “cover 300m or more in 6 minutes” (p=0.011;
46,654%) or“score at least 1 over 4 in each domain of SPPB
(p=0.008; 57,711).

DISCUSSION

The prevention of physical disability is a primary gold for
geriatric medicine(4). Gait speed is a quick, inexpensive, re-
liable measure of functional capacity with well-document-
ed predictive value for major health-related outcomes (6).
Maximal gait speed could be recommended as a predictive
test for functional independence-dependenceassessment
in older adults living in long-term care institutions. Key-
words: Gait speed, functional performance, long term-care,
older.
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INTRODUCTION

Physical Activity (PA) practice regularly has numerous
benefits on health (decrease risk factor for non-communi-
cable diseases, number of main major chronic diseases and
the severity of disease along time) also including feel good
about oneself (general well-being and self-esteem) (4, 6).
Physically active subjects spent less time being sedentary.
As we grow-up, health status and the amount (quantity),
and especially intensity of PA decrease (9). The main aim
of the study is to analyze the impact of PA on self-perceived
health and to test this impact by age group.

KEYWORDS
Self-perceived health, Physical activity, Ageing, Intensity.

METHODS

In order to quantify the respondents’ level of PA, the
questionnaire applies the “International Physical Activity
Questionnaire” (IPAQ) (1, 8) that results in two different
variables indicating the Metabolic Equivalent of Task
(MET); 1) total, as well as by 2) intensity of PA. Intensity
is also subdivided in three different categories2a) vigorous
PA, 2b) moderatePA and 2c) walking PA. The questionnaire
also estimates self-perceived health through the application
of the EQ-5D-5L questionnaire (2). From this a numerical
variable with values from 0 to 100 is obtained by applying
a standard vertical 20 cm visual analogue scale (similar to
a thermometer) in order to record the individual’s rating
for their current state of health-related quality of life. A
number of control variables based on socio-demographic
issues and use of sanitary services are used. The data has
been obtained from the “EncuestaNacional de Salud de
Espafia (ENSE 2011-12)” with a representative sample of
21,000 Spanish individuals. Ordinary least squares models
are used.

RESULTS

The amount of physical activity undertaken in general,
as well as by intensity, increases perceived health. Regard-
ing the intensity of physical activity, vigorous activity has
the greatest impact on perceived health, while walking has
the lowest. Self-perceived health decreases with increasing
age but, it should be pointed-out that the effect of physical

activity and low intensity activities (walking) on self-per-
ceived health is higher as we age. This means that physical
activity and walking have the greatest effects on self- per-
ceived health comparing older peopleto adults and young.
However there are no differences in the effect of vigorous
physical activity and of moderate physical activity on per-
ceived health by age group.

DISCUSSION

In line with indications of several health international
entities and previous studies (7), the amount of physical
activity undertaken is a good alternative to prevent illness
and to reduce sanitary costs associated to the treatment (4,
5). Moreover, in accordance to this and previous results (3)
seems reasonable to encourage older people to undertake
physical activity in general and walking in particular. On
this population studied walking is a good practice since it
has the greatest effects on self-perceived health.
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INTRODUCTION

The increasing popularity of physical activity practice
in elderly people (EP) and Institutions interest to progres-
sively provide a wider range of health activities, in addition
to the necessary quality of an assessment tool healthy state
of the EP (2), the creation of an advisory system, special
assessment and prescription of physical activity for this
population seems necessary. The aim is to create a software
application that serves as a support for physical exercise
for health (PEH) prescription in EP (1-3-4). Once analyzed
the literature, we propose the Web Management System
Physical Activity and Health program as the basis for pre-
scribing PEH.

METHODS

Medline, SportDiscus and Dialnetwere the database fol-
lowed in the bibliography and literature refered to physical
activity and health in EP. Developping the software, differ-
ent methods of computer programming were used, which
generated specific commands for entering, managing and
handling all information collected about the user to pre-
scribe PEH based on all data. Following this establishment
we began to consult guidelines and recommendations from
several authors and organizations to build up database
of exercises, questionnaires and assessment procedures
healthy condition in each subject (2), on body composition
and medical history.

RESULTS

Web Management System Physical Activity and Health
application was created. This software is created in web
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format, and consists on several screens where personal
data will be managed in first instance, and moreover con-
cretes the diagnosis with further information to reach a
higher level of specificity in prescribing PEH. Following
windows will proceed to gather information to accommo-
date all members of a multidisciplinary health team. Sub-
sequently, data on body composition and anthropometric
measurements were collected, generating automatically a
somatochart (1).

DISCUSSION

We have tried to create a tool that could provide those
responsible for prescribing PEHespecially in EP (4-5), the
means to manage, evaluate, schedule and to keep track of
the activity. Creating Web System Physical Activity and
Health Management meets the targets to perform the pro-
posed study. Our final conclusion is that we have created
a tool that responds to the needs of health professionals
(3-4), allowing individual monitoring of this group, so they
can prescribe PEH with scientific results (5).
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INTRODUCTION

During the past few years, numerous biomechanical
studies have been conducted on the long jump event, some
of them at international competitions. However, there are
very few studies analysing and comparing athletes in other
age categories during a competition. The purpose of this
study is to find out if the determining variables in the long
jump event are the same in the different age categories.

METHODS

The finals of 12 indoor long jump 2013 championships
were analysed in cadet (14-15 y/o), youth (16-17), junior
(18-19), under 23 (20-22) and absolute categories in Cata-
lonia, as well as the absolute category in Spain. The study
sample was made up of 103 athletes (56 men and 57 wom-
en), analysing only their best jump in each competition.
The space (runway and sandpit) was calibrated and 3 Ca-
sio EXF1 cameras were used, recording at 300 fps, another
camera recording at 30 fps in HD, 3 Microgate Polifemo
Radio photocells placed at a distance of 1, 6 and 11 metres
from the take-off board and a Stalker ATS Il radar. 54 quan-
titative variables related to distance, time, speed and angle
during the approach run, take-off, flight and landing were
extracted from every jump.

RESULTS

On the sample as a whole, the linear discriminant analy-
sis shows a significant relation between the official jumping

distance (dependant variable) and the speed on the ante-
penultimate, penultimate and last stride (p<0.01; p<0.000;
p<0.001), time of board contact (p<0.036) and the height
of the centre of mass on the flight phase (p<0.000). Using
this data, a linear regression model is built for the group
of athletes: Official jumping distance (m) = -0.761 + 0.158
- Vp, (m/s) + 0.257 - Vp, (m/s) + 0.133 - Vp, (m/s) - 3.866
- Tc, (s) + 0.036 - h, (cm). However, when analysing each
championship separately, other variables where found
showing a relation between the official jumping distance
and the age category, thus obtaining different models of
linear regression for each age category.

DISCUSSION

The variables that better explain the performance in the
long jump event during a competition vary depending on
the athletes’ training level and age category. This could be
used as a reference in training programmes for the differ-
ent age groups.

Despite the fact that no championship has got the same
determining variables, there is however a common charac-
teristic among all of them: they all have variables related
to velocity.

Additionally, in every championship, at least one of the
variables was related to the take-off. We can thus confirm
the importance of reaching a higher speed in the final
phase of the approach run as well as the importance of the
take-off.
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INTRODUCTION

In order to gain muscular power coaches and research-
ers recommend ballistic exercises (e.g. Bench press throw
[BPT]) rather than traditional resistance training exercises
(e.g. Bench press [BP]), because the firsts are generally
more sport specific and therefore may prompt adaptations
that allow for greater transfer to performance (1). Thus,
it seems contradictory that upper-body power is evaluat-
ed with BP exercise (1), because athletes can not develop
their fullest potential (2). Besides validity, a good measure-
ment must have good retest reliability (3). The comparison
of retest reliability between BP and BPT seems not have
been performed yet. Therefore, the aim of this study was
to determine test-retest reliability for peak barbell veloc-
ity (Vpeak) during the BP and BPT exercises for loads corre-
sponding to 20-70% of 1-repetition maximum (1RM).

METHODS

Thirty college men conducted 4 evaluations after a pre-
liminary BP 1RM determination (1IRM-bw™ = 1.02+0.16
kg-kg™). In a counterbalanced order, each day of evaluation
was determined the individual load-velocity relationship at
each tenth percentile (20-70% of 1RM) in a smith machine
for BP or BPT. Recovery time between evaluations of the
same exercise was 48h. Subjects performed 3 attempts per

load, but only the best repetition (higher V) registered

eak
by alinear position transducer (Globus linked to Tesys 400,
Codogne, Italy) was analyzed. Paired t-test and coefficient
of variation (CV) (3) were used to assess VPeak reliability at

each percentage of the 1RM.
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RESULTS

Mean scores values of VPeak (m-s?) were significantly
greater (p<0.001) in BPT for all loads (%1RM [BP vs
BPT]; 20% [2.36+0.13 vs 2.66+0.16], 30% [2.03+0.17 vs
2.27+0.13],40% [1.69+0.15vs 1.86+0.11], 50% [1.43+0.14
vs 1.56+0.12], 60% [1.14+0.12 vs 1.25+0.12] and 70% of
1RM [0.95+0.10 vs 1.04+0.12]). There were no mean dif-
ferences in V_, values from trials 1 and 2 for any of the
exercises (BP or BPT) and intensities (20-70% of 1RM) an-
alyzed. Results of absolute consistency (CV: %1RM [BP vs
BPT]; 20% [3.8 vs 1.7], 30% [2.6 vs 1.8], 40% [2.6 vs 2.5],
50% [2.7 vs 2.5], 60% [3.6 vs 3.2] and 70% of 1RM [4.3 vs
3.2]) shown a good reproducibility of both exercises, being
slightly higher for the BPT, especially with light loads (20-
30% of 1IRM).

DISCUSSION

Present results show higher reliability compared to reli-
ability reported in the free-weight BP (4). In addition, our
results reaffirm higher velocities of BPT in comparison to
BP in a wide range of loads (20-70% of 1RM). Both, validity
and retest reliability seems to be higher for the BPT. There-
fore, we recommend BPT for the accurate assessment of
the training intervention.
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INTRODUCTION

Ultrasound examination is a fast and easy use image
technique (1). The Cross Sectional Area (CSA) is the surface
that is delimited when a perpendicular slide towards the
mechanical axis of a muscle is made, and it has been widely
used in literature because of the reasonable simplicity of
its utilization and because it is a good real size indicator
of the muscle (2). Our purpose is to find the differences in
the USCSA between an Intervention Group (IG) formed by
athletes with shoulder pain during their sport practice, and
a Control Group (CG).

METHODS

This is an observational, transversal and comparative
study, with 72 male athletes (CG n=36, and Intervention
Group, n=36), who predominantly use their upper limbs to
perform the main sport gestures. The purpose of our study
is to find the association betweenultrasound imagingCSA
and shoulder pain in throwingathletes. Ultrasound imag-
ing CSA was used to visualize the shoulder, and pain was
assessed by the use ofa Visual Analog Scale (VAS).

RESULTS

T-test showed meaningful differences (p=0.001) when
comparing the average values between groups. Our study

showed that Control Group had asuperior dominant arm’s
CSA(815,11 mm?®) compared with the Intervention Group
(747,05 mm?®), being less manifested in the non dominant
arm (762,88 mm? Control Group; 756,27 mm? Interven-
tion Group). We also detected an increase in muscle tro-
phism or CSA when we compared the dominant and the
non dominant arm in the Control Group (815,11 mm?and
762,88 mm?).

The opposite finding was observed in the Intervention
Group, which had greater values in the non dominant arm
(747,05 mm?and 756,27 mm?).

DISCUSION

The difference between the Ultrasound Imaging CSA of
painful shoulder and normal shoulder could be used as a
reference value to detect supraspinatus atrophy, and there-
fore, to suggest a functional rehabilitation program accord-
ing to this findings.
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INTRODUCTION

Although running is associated with many benefits for
the health, runners are exposed to a higher injury risk due
to its practice. The use of specific cushioning structures
such as orthoses has recently been suggested to have the
potential to assist in absorbing skeletal impact transients
(1). However, there has also been some controversy regard-
ing the use of “over-the-self” or custom-made insoles when
aiming to enhance performance and prevent running in-
juries. In this sense, comfort is becoming an essential ele-
ment in orthosis design since discomfort alters the running
biomechanics of the athlete and ultimately may compro-
mise performance and increase the risk of injury (2).

METHODS

This study analysed the perceived comfort of three types
of orthoses: custom-made, prefabricated and the original
insoles of the running shoes. 40 runners analysed nine
comfort variables (overall comfort, heel cushioning, fore-
foot cushioning, medio-lateral control, arch height, heel
cup fit, shoe heel width, shoe forefoot width, and shoe
length) for each insole condition.

RESULTS

Greater comfort scores were observed when using both
the custom-made (medio-lateral control, arch height, heel
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cup fit, overall comfort, heel cushioning, forefoot cush-
ioning) and the prefabricated (medio-lateral control, arch
height, heel cup fit, overall comfort, heel and forefoot
cushioning, forefoot width) insoles compared to the origi-
nal insoles of the running shoes. Moreover, prefabricated
insoles were rated slightly higher than custom-made in-
serts, although the differences were not significant.

DISCUSSION

The perceived level of comfort of footwear is considered
to be a protective measure of the potential risk of running
injuries. We found that, even though custom-made
orthoses are closely matched to each individual’s foot, such
customization does not necessarily imply greater comfort
when compared to prefabricated insoles. We also found
that both study insoles (custom-made, prefabricated) were
perceived significantly more comfortable than the original
insoles of the running shoes. These differences are relevant
and may result in actual modifications in the running
pattern.
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INTRODUCTION

Every time the foot contacts the ground during locomo-
tion a vertical force travelling up the skeleton through the
ankle joint to the head is produced. This transient wave,
known as “shock-wave”, is attenuated by the musculoskele-
tal system on its way up to the head. However, these forces
create vibrations, which, if unattenuated, could interfere
with the visual-vestibular sensory systems in the head (1).
In this sense, compressive garments are believed to reduce
vertical muscle oscillations (2), which could lead to a re-
duced upward shock-wave. Therefore, the purpose of this
study was to analyze the effect of compressive garments on
the behaviour of running parameters and impact accelera-
tion during a fatigue run.

METHODS

Forty runners participated in the study. The effects of
compressive stockings (compressive [C] and placebo [P]
garments) on running parameters (stride rate [SR], stride
length [SL]) and accelerationvariables (tibia and head peak
and minimum impact value, tibia and head impact rate
(ratio between peak value and the time between minimum
and peak values) and shock attenuation) were analysed ev-
ery 5 min (TO, T5, T10, T15, T20, T25, T30) throughout
a fatigue run (30 min at 80% of the individual’s maximal
aerobic speed [MAS]) on a treadmill.

RESULTS

No differences in SR and SL were observed for any con-
dition. Tibial peak acceleration (both for C and P) and

tibia impact rate (only for P) as well as shock attenuation
increased as the runners got fatigued. Between-garment
comparisons showed similar tibia and head peak impacts,
but higher head and tibia minimum values for the com-
pressive garment, leading to reduced impact loading mag-
nitude.

DISCUSSION

Running fatigue increased impact values at the tibia,
what may lead to potential overloading when running over
a long period of time. It is of great interest, however, that
shock attenuation by the musculoskeletal system also in-
creased throughout the run, leading to similar head impact
values regardless the increase in tibia loading, what may
be explained by changes in muscle activity as a strategy to
protect the body as described by the muscle tuning para-
digm (3).

Finally, the lower loading magnitude observed with the
compressive garments may be considered as a protective
aid when aiming to reduce impact loads during running,
and it may provide indirect support to the decreasing mus-
cle vibration effect of compressive garments.
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INTRODUCTION

In football, the activity standard of adult players, both
male and female ones, has been studied at great length.
However, those studies focused on the analysis of young
soccer players’ displacements are very limited (1). In the
present study we have analyzed the activity profile in
young soccer “7” players (mean age 11.17 + 0.73 years, N
=39) in competition.

The objective has been to determine the physical de-
mands of the sport as the position of a player in 1-3-3 game
system.

METHODS

To obtain the data, it was placed GPS receiver SPI Elite
(GPSports Systems, Pty. Ltd., 2003, Australia) in the play-
ers, and the data captured were analyzed using the soft-
ware AMS GPSportss Team subsequently. The variables
studied were distances and time in each of the categories
of intensity defined by Castagna et al. (2003) for young
football players (2). Players were analyzed for 15 games a
time of 25 minutes.

RESULTS

The average distance covered by playerof the 1-3-3 game
system was 2223.28 + 148.48 m, these values indicate an
average speed of 88.93+5.94m per minute. The results in-
dicate that the work-rest ratio of this system was 1:1.82.
The category where players will travel at a speed of 3.1-8
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km / h (light jogging) is the area where more time (52.24 +
4.34%) were kept and where more distance traveled (1126
+ 101.29 m) the players of this game system. The right
forward is the player who runs more meters (2318.63 =+
154.7m). The central defender and the left front players
with work-rest higher and lower, 2.03+0.86 and 1.61+0.37
respectively.

DISCUSSION

The obtained results, attest that in football “7”, the pro-
file activity varies depending on the position of player in
this game system. Significant differences exist (p<0.05)in
the residence time and the distances covered, in each of
the categories of displacement (3).With these results, the
coach can meet the physical demands of each player ac-
cording to its position in the 1-3-3 game system. It being
possible make appropriate substitutions for competitive
burden falls on all players equally, avoiding specialization
player positions in training period.
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INTRODUCTION

Over the last years, competition analysis has become
a regular feature in most international swimming events
(1). The swimming race is considered as the succession of
various phases (2), start, swim, turns and finish, where,
depending on the race distance, each one contributes dif-
ferently to the overall performance (3). Analysing this con-
tribution could help coaches to focus the training on the
swimmers'weaknesses. The aim of this study is to present
the race phases’ contribution to the overall performance,as
well as, the relatedgender differences observed at the XV
World Swimming Championships.

METHODS

A semi-automatic software (4) was used in the analysis
of the XV World Swimming Championships. Official time
results were shared through the official website (5). After-
wards, 51 Semi-finals and 32 finals events (8 swimmers per
event) were analysed, calculating the contributionof each
phase to the overall performance.

RESULTS

In 50m events, starting time (ST) represents a percent-
age of 24.08+1.10 in males (M) and 24.84+0.69 in females
(F) in relation to the total time. In 100m, this percent-
age decreases(M:11.25+0.59, F:11.78+0.55) and keeps
decreasing until the 800m (M:1.41+0.03, F:1.43+0.01).
Gender differenceswere significant at the ST contribution
(p<0. 001) in 50m, 100m and 200m events. The finish
phase’ percentage of contribution also decreaseswhen dis-
tance increases. In 50m, M:10.28+0.34, F:10.17+0.39 and

in 100m, M:5.16+0.19, F:5.10+0.18 while in the 800m, it
was just M:0.58+0.04 and F:0.58+0.01. In this phase, gen-
der differences were only significant(p<0.05) in 50m and
100m events. Contribution of turning time increased be-
side the race distance: from 19.4+0.5 (M) and 19.66+0.43
(F) in 100m events, to 35.65+0.22 (M) and 35.82+0.17
(F) in 800m. Gender differences were significant in 100m,
200m (p<0.001) and 400m events (p<0. 05). The swim
phase contribution was quite similar in all the distances:
In 50m, M:65.64+0.99 and F:64.99+0.71 while in 800m,
M:62.36+0.24 and F:62.17+0.18. Differences between
genders were significant (p<0. 001) in 50, 100 and 200m
events.

DISCUSSION

Therace phases’ percentage ofcontribution showsan up-
dated situation of the elite swimming performance which,
could be useful for coaches in order to focus on the swim-
mer’s weaknesses. Moreover, the genderdifferences found
(p <0.001, p <0.05) in each of the phases, imply the need of
developing different technical training for men and women
in the 50m, 100m and 200m events.
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INTRODUCTION

Researchers agree that injuries in lower limbs represent
between 50-60% of total lesions (1), being the landing situ-
ations where increases the risk of injuriy of knee and ankle
(2-3). Our aim is to analyze the effect of fatigue in the sta-
bilization of the knee in landings with dominant foot.

METHODS

Fifty-five volunteers (age = 23.85 + 2.9 years; heigth =
1.74 + 0.09 m; weight = 72.35 + 12.85 kg; BMI = 23.60 =
2.72 kg-m™?). They jumped from a 30-cm height in two dif-
ferent conditions: (i) prefatigue (3-attempts with a minute
of rest between every attempt) and (ii) after being maximal
voluntary contraction (MVC): postfatigue (single attempt).
The stabilization’s time (tEst), ground reaction forces
(GRFs), valgus-varus forces and supported in tibial trans-
lations. Also, obtained data on the mechanical impulse in
each attempt.

RESULTS

The tEst was significantly greater than prefatigue
(p<0.05). In addition, subjects showed a significantly
greater impulse in postfatigue (p<0.05). However, GRFs,
valgus-varus forces and supported in tibial translations
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weren 't significantly increased in any situations regarding
fatigue, thought it was observed that the trend was similar
attempts postfatigue all parameters.

DISCUSSION

As tEst (3) as impulse (4) are parameters related to in-
creased risk of injury. Our results support the increased
risk injuries for fatigue in relation to the kinematics of the
movement (3-4). One possible answer might be a longer
tEst and impulse in fatigue subjects found. Our results
show there is a significantly greater action-time of the forc-
es supported by joint, and forces are higher when subjects
are fatigued too.
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INTRODUCTION

The intra-stride/cycle variation of body velocity (dv) is
considered as an estimator of the energy cost of locomo-
tion or efficiency in some forms of human locomotion,
including waking, running, trotting and swimming (1, 2).
Previous studies reported nonlinear relationships between
dv and velocity (v) for land and aquatic locomotion tech-
niques (2,3). The aim of this study was to examine possible
relationships between the dv and the v in race walking.

METHODS

After a standard warm-up, eight female junior high level
race walkers performed 3 trials of 60m dash at competi-
tive pace.A wireless tri-axial accelerometer was attached to
the athlete’s low back (i.e aligned with L3). The equipment
thereafter was leveled in both the coronal and sagittal
plane. Bio-signal was acquired by Bluetooth at a sampling
rate of 1kHz, and with a 12-bit resolution. Before each data
collection, the accelerometer was statically calibrated on a
flat and even surface. Data was exported to a signal pro-
cessing software and filtered according to residual analy-
sis [4.3-5.8Hz] with a cut-off low-pass 4th order Butter-
worth. Instantaneous resultant velocity was calculated
through numerical integration of the signal magnitude
acceleration. The dv was analyzed as previously described
elsewhere (3). For further analysis the mean dv value of
10 consecutive cycles, after the 10th m from the starting
point, was considered.

RESULTS

Intra-cycle variation ranged between 15.0-24.2% for an
average velocity of 2.98+0.06m/s. Quadratic regressions
were the ones with the best goodness-of-fit and the lower
error of estimation for the dv-v relationship (R?=0.801;
R? =0.782; SE=0.026; p<0.0001).

DISCUSSION

Athletes able to achieve a higher v showed a lower dv,
suggesting an enhanced economy of movement. As econo-
my of movement is one of the most important biomechani-
cal factors to consider aiming high performance in all en-
durance sports, the proposed methodology can be used to
discriminate between race walkers exhibiting similar mean
velocity. The findings suggested that intra-stride varia-
tions of the velocity of the body can be used as an informa-
tive variable to learn about the performance level of a race
walker.
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INTRODUCTION

Padel is an attractive sport for everyone. The number
of padel player licenses has increased 101% from 1998 to
2011. Despite this evolution, there is a significant lack of
scientific papers focusing in padel, specifically analyzing
the quantification of movements and shots during match.
The objective of the study was to perform notational analy-
ses of movements and shots in padel in order to establish
the importance of each type.

METHODS

Along ten matches, twenty male professional play-
ers were video recorded. Later, their movements (lateral,
head-on and backward displacement, split-steps, jump for
a smash, and turns pivoting on the foot) and shots (direct
and indirect drive, backhand, smash and lob, and direct
volley) were identified, quantified and classified.

RESULTS

The frequency of movements every five minutes of the
match was: Lateral displacement (16.1), head-on displace-
ment (13.3), split-step (7.5), jumps for a smash (2.8), back-
ward displacement (1.36), pivoting on the foot (1.2). Shot
percentage of the match was: direct volley (24.6%), indi-
rect lob (20.5%), direct smash (17.7%), indirect backhand
(14.7%), indirect drive (14.5%), direct backhand (2.6%), in-
direct smash (2.3%), direct drive (1.8%) and direct lob (1%)
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DISCUSSION

Results show that lateral displacement represents
the most executed displacement, followed by head-on
displacement and split-step. Similarly to tennis (Kovacs,
2009), lateral displacement has a predominance over
other movements in padel. Also, results suggest that
head-on displacement has a large presence in the padel,
and jumps have to be considered for their importance in
joint injuries. The quantification of the shots show the
relevant occurrence of direct volley, indirect lob, direct
smash, indirect backhand and indirect drive. Frequency of
movements and shots analysis provides worthy knowledge
to characterize the physical demands and this information
allows improving training design (Bloomfield et al., 2007).
However, this kind of knowledge has not been completely
covered in padel. Present results partially improve this
situation, providing worthy information to improve the
design of more specific field tests and training sessions for
padel players.
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INTRODUCTION

In junior or youth soccer the competitive format needs
to be adapted to the characteristics of those involved,
and consequently the rules are often modified to suit the
physical development of children and youngsters (1) and to
make it easier for them to take part. The aim of this study
was to examine the influence of different competitive for-
mats on physical performance in under-13 soccer players.

METHODS

Twenty-four players from the youth academy of an elite
team from the Spanish first division. The order in which
the nine possible competitive formats (3 levels for the
number or players (NP): 7, 9, or 11 players per side x 3 lev-
els for the relative pitch area (RPA) per player:100 m?, 200
m?, or 300 m?) were played and recorded was established
randomly.Physical performance was measured using a por-
table GPS device operating at a sampling frequency of 10
Hz (MinimaxX v.4.0, Catapult Innovations).

RESULTS

The results support the hypothesis that the change in
dimensions affects more than the number of players in
locomotor activity. Specifically, an increase in the relative
pitch area per player was associated with higher values of

the following variables: distance covered, work: rest ratio,
player load and percentage of time spent in both absolute
(above 8 km-h?) and relative speed categories (above 40%
of V. ).

DISCUSSION

The main finding was that physical performanceswere
influenced more by the RPA variable. Specifically, the de-
mands on players increased more as a result of an increase
in the RPA per player (2,3) than as a result of a decrease in
the number of players per team, so we can confirm the hy-
pothesis. These results could help youth soccer coaches to
plan the progressive introduction of different competitive
formats so that task demands are adapted to the physical
development of participants.
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INTRODUCTION

Resisted sprint by towing a weighted sled has become in
a common training method to improve acceleration ability
(1). However, its effects on kinetics parameters are unclear.
A greater understanding of ground reaction forces (GRF)
during the stance phase could explain better the processes
underlying this training method. The aim of present study
was to determine the effects of different loads on GRF dur-
ing first step in a sled-towing exercise.

METHODS

Eighteen semi professional soccer players (3" Division
level) participated in this study. Subjects performed 6
sprints under 3 different conditions: unloaded, towing a
low load (12% of their body mass (Bm), and high load (32%
Bm). Peak and mean values of horizontal —propulsion-, ver-
tical and resultant GRF were recorded during first step of
every sprint over different conditions. GRF relative to Bm
were also calculated.

RESULTS

Repeated measures-ANOVA revealed significant de-
creases for mean horizontal propulsive (between 0% and
all loaded conditions), vertical (between 0% and 32%:

CCD 25 - SUPLEMENTO I ANO 10 I VOLUMEN 9 I MURCIA 2014 I ISSN: 1696-5043

940.44 + 137.23 N and 884.52 + 98.11 N, respectively)
and resultant (between 0% and 32%: 945.8 + 136.59 N vs
885.11 + 98.2) GRE. For peak forces, significant differences
were found in horizontal propulsive forces (between 0%
and 12%: 168.66 + 44.96 vs 138.73 + 44.13 N).

DISCUSSION

Towing a weighted sled causes a decrease in both hori-
zontal and vertical GRF during first step of sprinting. GRF
have been widely described during few first steps (2-3).
Nevertheless no one has focused on GRF when athletes
towing a weighted sled.

Greatest forces —absolute and relative- in both horizon-
tal and vertical axis, are achieved when athletes run with-
out external load. This may occur due to a deterioration of
sprint technique (4), and therefore a less efficiency gener-
ated under weighted conditions. Further research is need-
ed to determine whether GRF play a key role on kinetics of
resisted sprint training.
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INTRODUCTION

The aim of this study was to determine how the number
of opponents (3, 5 and 7 opponents) affects the external
and internal workload, when four professional and four
amateurs footballers play small-sided games.

METHODS

Eight professional (age: 29.0 + 3.6 years; height: 180.3
+ 7.4 cm; weight: 74.8 + 7.9 kg) and eight amateur foot-
ball players (age: 23.0 + 0.8 years; height: 179.6 + 6.5 cm;
weight: 72.3 + 6.3 kg) participated in a cross-sectional
study. Twenty-four small-sided games were played by four
teams (two professional and two amateur) of four play-
ers, against an opposition of 3, 5 and 7 players. All games
were played in a 40x30 meters pitch in a random order and
with a total of 3 min duration. The time-motion and body
impact data were collected using a 15Hz non-differential
global positioning system with integrated 1Hz heart rate
belts. Differences in external workload (body load, BdL; to-
tal distance covered, DC; exertion index, EI) and internal
workload (TRIMP,,
were compared using Cohen’s d_, Effect Sizes with 95%

) between the different oppositions

Confidence Intervals.

RESULTS

Both professional and amateurs players presented lower
values across all considered indicators: BAL (58.18+7.92

and 54.04:12.12, respectively), DC (358.87+35.80 m
and 347.37+46.33 m, respectively), EI (4.15+0.70 and
3.9420.97, respectively) and TRIMP,  (9.01+1.97 and
10.82+1.92, respectively) when facing 7 opponents. These
differences were considered small to large (d, , ranged
from 0.37 to 1.42).

The analysis showed that playing in superiority (against

b

3 opponents) and moderate inferiority (against 5 oppo-
nents) had similar external workload demands (i.e., all
the 95% Confidence Intervals for d_, crossed zero). When
compared to amateurs, the professional players showed
higher external workload across the games and lower in-
ternal workload (TRIMP,,: 12.01£0.99 and 13.06+0.90
against 3 opponents; 11.19+1.65 and 13.29+0.57 against
5 opponents; and 9.01+1.97 and 10.82+1.92 against 7 op-

ponents).

CONCLUSIONS

The results suggested higher physical demands and
lower physiological performances in the professional
players. Also, playing against 7 opponents promoted
substantial decreases in internal and external workload
and, therefore, coaches should be aware that the physical
and physiological estimulus in these situations is likely
diminuished.
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INTRODUCTION

Suspension devices for physical conditioning have in-
creased the available tools of the professionals that use
devices to provoke instability (1). Quantifying exercise
intensity with Suspension devices training session is dif-
ficult because there are four different ways to change it.
The purpose of this study was the validation of the OMNI-
Resistance Exercise Scale of perceived exertion (2) with
suspension training device.

METHODS

29 physically fit and healthy subjects took part in the
investigation. Muscular activation was evaluated in Tri-
ceps Brachii, Upper Trapezius, Anterior Deltoid, Clavicu-
lar Pectoralis, Rectus Abdominis, Rectus Femoris, Lumbar
Erector Spinae and Gluteus Maximus during execution of
5 repetitions of the push-up exercise at two positions: low
height (pos1) and 45 degrees (pos2). Surface electromyog-
raphy was recorded and the average root mean square val-
ues were calculated for each condition and muscular group,
also RPE was evaluated by OMNI-RES scale. The conditions
were counter-balanced. The maximum isometric voluntary
contraction (MIVC) was evaluated for the normalization of
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the electromyographic signal (EMG). All values, expressed
as the % MIVC for EMG, and 0 to 10 for RPE, were com-
pared through ICC index for RPE values between sessions,
Student’s paired T-test analysis for EMG and RPE was used.
Significance level was set at p<0.05.

RESULTS

ICC index for RPE pos1: 0,972, for pos2: 0,988. Student s
paired T-test analysis for OMNI-RES was -0,8 p=0,001 and
-0,006 for EMG. Differences between EMG and RPE in the
two different positions showed concurrent validity. CON-
CLUSION: OMNI-Resistance Exercise Scale of Perceived
Exertion with Suspension Training Devices is good for
measurement intensity of exercises. RPE OMNI-RES can
be used for indications about intensity in training sessions
with Suspension Training Devices.
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INTRODUCTION

Measurement of broad jump is a simple, economical and
non-invasive test that provides valuable information on
muscular strength and power in youth lower limbs(1),and
has been shown to be related to bone health(2). A recent re-
view focusing on bone health in swimmers (3)showed that
adolescent swimmers present lower bone mineral density
than sedentary controls, and therefore might be at a higher
risk of suffering bone fractures. Thus, the aim of this study
was to ascertain whether a relationship between distance
jumped in broad jump and bone strength indexesactually
exists in adolescent swimmers.

METHODS

Peripheral quantitative computed tomography (pQCT)
measurements were taken at the tibia of 73 adolescent
swimmers (32 girls) from 12 to 18 years. Stress strain in-
dex (SSI), and resistance to fracture load (FRC_LD) were
calculated in X and Y axis. Bone strength index (BSI) and
polar strength strain index (SSIPol), which is an estimate of
bone strength to bending and torsion were also calculated.
Three broad jumps were performed by each participant and
the distance jumped (cm) recorded by the same researcher

being the best performance (i.e. longest distance) selected
for the analyses. Age-controlled partial correlations were
applied to identify possible relationships between bone
strength variables anddistance in broad jump.

RESULTS

All bone strength indexesshowed medium correla-
tions with distance in broad jump (from r=0.42to r=0.50,
p<0.05).

CONCLUSION

Distance in broad jump, could be used as a predictor to
determinate whether an adolescent swimmer might be
at higher risk of bone fracture. This finding is of special
importance due to the weaker bone that this population
presents (3), making initial screening of extreme
importance.
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INTRODUCTION

The recovery becomes a fundamental instance, mainly in
sports that require multiple high intensity efforts within
the same session of competition as in the case of rowing
(1.2), due to high blood lactate concentrations [Lac] prior
to the test would be linked to a reduction in athletic perfor-
mance (3,4,5).

METHODS

In this study the rate of removal [Lac] concentration was
compared between four methods (rowing, cycling, running
and absolute rest ) for 30 minutes at a controlled intensity (
55-65 % of heart rate reserve) (Polar compared Team, Polar
Electro , Finland), subsequent to a maximal rowing ergom-
eter test at 2000m. In addition, it was determined whether
adding a second clearance period 30 minute absolute rest,
, help reach values of [Lac] possessed by athletes prior to
the maximal test. 12 subjects participated in the study, but
seven were completed successfully (age 21.6 + 0.9 years,
VOzpeak 63.6 + 4.0 ml/kg/min?), who were randomized to
complete the 4 methods removing every 72 hours. Samples
[Lac] at rest, as maximum after test (0 minutes , 5, 10 ,
15, 20, 25, 30 and 60) (Lactate Pro II, Japan) were taken.
ANOVA test was used with Tukey post hoc test to compare
the variation within and between groups.

RESULTS
The results support the effectiveness of active over pas-
sive methods to significantly reduce the concentration of

[Lac]. At 30 minutes, running, rowing, cycling and absolute
rest reach values of 1.04, 1.51, 2.45 and 6.96 mmol/L?, re-
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spectively, over the values of lactate concentration resting.
Moreover, by adding 30 minutes of absolute rest after 30
minutes of treadmill running the concentration of [Lac]
closer to resting values (+0.09 mmol/L?) is achieved.

DISCUSSION

This research has corroborated (5) from a maximal test
on 2000m rowers, that active methods are more effective
than absolute rest to decrease the concentration of [Lac].
In this regard, it is important to note that the combina-
tion of 30 min of treadmill running at an intensity between
55-65% FCr plus 30 min of absolute rest, has proven to be
the most effective in decreasing the [Lac] method to reach
resting values. This should break the traditional thinking
of the coaches that use the same exercise (rowing or rowing
ergometer) to achieve this objective.
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