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Non - contact, and, even

many contact injuries

to the lower extremities
of NFL players should

be viewed from the
standpoint of the ‘canary
in the coal mine. Why?
Because tens of thousands
of young athletes coaches
and so forth, follow the
same irrational training
methods as the elites

in sport.

Almost all combat sports have weight
categories for competitions. The basic
assumption is that individuals with
the same body mass have similar
physical strength and similar limb
length. The aimis to make fighting fair
by pairing athletes with comparable
physical characteristics.
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Youth

EDITORIAL

and Sport

The three issues of our 2018 ma-
gazine, starting from the current
issue, will be mainly dedicated to
publicationsonthe topicof “young
people and movement”, one of the
most serious and empowering
themes for society as a whole:
hence the (emblematic) title of
this editorial!

This direction embarked on by the
Scientific Committee (and fully
endorsed by the Editorial Commit-
tee and the EWF - SM) once again
highlights what international
scientific literature proposes on

these issues but, in particular, ta-
kes stock of the situation on what
has been done (very little) and
what is missing (a lot). Unfortu-
nately, and in no uncertain terms,
as we can clearly see, much more
needs to be done than what has
been done so far, and there is a
tangible disinterest in and disre-
gard for these issues, but - even
more dramatically - there is a lack
of real skills, those acquired with
the study, the doctrine and the
experience (guided, of course) on
the field. This Europe of ours, for
example, has not yet solved the di-

versification of specializations for
coaches involved in introduction
to movement and those who deal
with sports (only a few countries
have made this investment): two
very different professions (and
two arts); both beautiful, but diffe-
rent, substantially and essentially
different. | repeat with insistence,
apologizing to our readers in ad-
vance, that | consider sport a pro-
cess of specialization of basic mo-
vement skills, so if the latter are
lacking in young people, it will be
very difficult to then specializeina
sport, assuming that they wish to



reach a competitive level. So: sport
and society! What does this marria-
ge consist of? The fact is that phy-
sical activity and sport activity are
two determining indicators of the
social status of a country. | think
I'm right in saying that, were we to
analyze what Italy does in this con-
text, we would agree, without fear
of denial, that the evolutionary le-
vel of our countryis somewhat que-
stionable.

No lawmaker, from the post-war
period to the present day, and in
particular since the foundation of
the European community, has ta-
ken this aspect into careful consi-
deration, building the foundations
for a lasting culture and a fruitful
relationship between professio-
nals and young people. There has
never been a specific interest on
the part of schools (with of course
the few exceptions), even today
when we know for a fact - from the
many studiesin neuroscience -that
the children who do regular physi-
cal activity are destined to have
a higher 1Q compared to their se-
dentary peers. There is no room for
objections or discussion on these
statements: volumes of scientific
literature all point in this direction;
yet it almost seems that all of this
makes no difference to the lawma-
kers. There is no sensibility, on the
contrary: from a careful analysis, it
seems to me that there is almost
a form of rage against movement.
There was even talk about reducing
the physical education programme
in schools to just one hour a week,
when world research on the mini-
mum daily physical activity stan-

dards, | repeat daily, states that
young people must do 45 minutes
of high intensity activity.

It must be said that the families
are also largely responsible. They
have never protested by setting
up action committees in favour of
compulsory daily movement at any
level of education. Perhaps the fa-
milies do not care, or only partial-
ly care, about what science says
regarding the well-being of their
children, perhaps they have no in-
terestin their children being smar-
ter and healthier than those who
do no activity. All of this is paradoxi-
cal, it is paradoxical the resigna-
tion that is creating, or rather has
already created two generations
of inactive individuals, with insa-
ne consequences on the quality of
their physical and mental life, or on
the overall wellness of people. We
are beings designed to move. We
must fight against the immobility
of institutions towards physical
inactivity that has horrifying num-
bers in Europe. This firstly cultural,
and also physical inertia against
movement almost seems to have
received a resigned nod of appro-
val from society as a whole. And the
responsibility of doctors, or most
of them, should not be forgotten or
ignored.

The World Health Organization sta-
tes that the first drug to prescribe
for humans is movement, reqularly
underestimated and substituted
with chemical palliatives, orthoses
or anything else on the market.
Movement (a “drug” without any
side effects) is not prescribed, as it

should be, for preventive or thera-
peutic purposes. After all, the cul-
ture of movement is lacking even in
the world of pediatrics, whose spe-
cialists are the first in contact with
families, and who could spread the
culture of movement. For years
now the International Academy of
Pediatricians has been endorsing
the role of movement, considered
as a compulsory and indispensable
phenomenon for man, just as ea-
ting, drinking and sleeping.

What more can | say, dear readers?
Sport is already suffering and the
situation will undoubtedly worsen
if society is not trained and prepa-
red to move correctly. Perhaps it
is also our fault, after having read
this article, if we do nothing to ad-
vocate physical activity every day,
at every opportunity, constantly,
always! This magazine will try, of
course it will try! It will try to make
its contribution in this sense: and
we will all try to give information
to professionals as well as to ordi-
nary readers, so that we can “save”
young people from the degenerati-
ve cultural processes linked to phy-
sical inactivity. | truly believe that
we candoit.

Antonio Urso
EWF President
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STRENGTH DEVELOPMENT IN THE GROWING YEARS

INTRODUCTION

The idea that muscle is capable of
generating strength is so deep-
ly rooted in the image that every
individual has of oneself that it
almost seems trivial and taken for
granted.Itisonlywhenwe lose our
strength, or do not have enough,
that we realize how important it
actuallyis forevery type of activity.
Itis not surprising, therefore, that
there are people who devise meth-
ods to improve (or recover) the
ability to produce strength, these
people are coaches. From the pio-
neering studies of G.A. Borelli (De
Motu Animalium), much is known
today about the molecular mecha-
nisms of muscle strength produc-
tion in our species. However, a lot
more needs to be learnt about the
ways in which the central nervous
system governs and coordinates
the production of strength in each
single circumstance, from simple
gestures, without movement, to
complex and hypercomplex ones.
The scientific investigation of the
functioning of the sensory-mo-
tor system (SM) is undoubtedly
very complex and this is probably
the main reason why most re-
searchersactive in neuromuscular
physiology prefer to devote their
efforts to other topics which, by
nature, are more easily confined
to a limited number of variables.
However, for both a coach and a
rehabilitator, having access to ad-
equate information in this regard
is essential. This is particularly
true if one considers that special
terrain the individual finds itselfin
during the growing years, wheth-
er they practice a sport or not, be
it competitive or amateur, be they

a boy or a girl. In this regard, the
first responsibility of a coach and
doctor is not to cause harm to
people who place their in them.
Why then is there a gaping lack of
information related to peripheral
(muscle) responses and central
(nervous system) strength train-
ing especially inyoung athletes?

The purpose of this brief revision
of the literature is to take stock
of the current state of knowledge
on this subject. Due to space re-
quirements, we will leave aside
the question of muscular adap-
tations (another aspect of youth
sport with very little information),
focusing on the results relative to
the neural control of strength pro-
duction.This choiceisbasedonthe
consideration that, at least until a
certain stage of development, ev-
ident muscular hypertrophy after
training is often so low-key that is
goes unnoticed.

Moreover, the strength that can
be obtained with both general
and specific exercises is unde-
niable, even at a young age. It
is well known, in the adult, that
qualitative changes of the motor
movement can be explained by the
neural adaptations that are oblig-
atorily activated by a strength
training programme (Masci et al,
2010). These adaptations can be
described starting from the analy-
sis of the electrical activity gener-
ated by a contracting muscle. This
electrical activity of the muscle fi-
bresisa “certified copy” of the one
sent to the muscle by the alpha
motor neurons and can be record-
ed using anon-invasive technique,
surface electromyography (SEMG).
Most of the studies taken into con-

sideration in the following review
are based on the SEMG technique.

ISOMETRIC
AND ISOKINETIC
CONTRACTIONS: SEMG

Most of the literature, concerning
the study of strength production
in young athletes, focuses on the
study of isometric contractions.
A positive aspect of this type of
contraction is that there is no in-
fluence from the anthropometric
variables of the individual, but
ratherfromthetension-lengthand
strength-velocity  relationships.
In fact, Kanehisa et al. 1995 have
shown that, even in isometric con-
tractions, the maximum strength
produced depends, but notonly, on
muscle mass and body size. In fact,
in their work, involving prepubes-
cent individuals, there was no sig-
nificant gender difference, while
the maximum (absolute) strength
differed significantly between the
sexes after puberty. De Ste Croix
(2007) states that in both sexes,
from early childhood to puberty,
strength in boys and girls increas-
es linearly by a similar percentage
per year. At around 13/14 years,
however, the isometric strength of
boys grows at a much faster pace
until 18 years of age, whereas
girls’ strength reaches a plateau
(Parker et al., 1990). Several stud-
ies have been conducted on the in-
crease in strength in puberty and
it has emerged that boys acquire
more strength per cross-section
of muscle than girls (Grosset et al.,
2005). In a recent study, Falk et al.
(2009a) studied 10 prepubescent
girls and 15 young women during
an isometric flexion of the elbow,
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taking into account: the rate of
torque development (RTD), elec-
tromechanical delay (EMD) and
peak rate of torque development
(peak RTD); it was found that RTD
and peak RTD have lowervalues for
girls than for young women. How-
ever, it is interesting to note that,
afterthe normalization of the data
compared to the transverse sec-
tion of the muscles, the peak of
torque development (peak RTD)
was similar in women and girls
(8.2+2.74 vs. 8.44+1.65 Nm-cm?
respectively), as was the RTP, nor-
malized compared to peak RTD was
6.21+1.94 vs. 7.30+2.26 Nm-s '/
Nm (p <.05); the EMD, on the oth-
er hand, always recorded high-
er values in girls (p= 0.6). In our
opinion, and also according to the
authors of the study in question,

this could indicate that differenc-
es in the production of strength
between the subjects could de-
pend on the cross section of the
muscle, but also on a different way
of recruiting the motor units. The
same author, Falk et al. (2009h),
conducted a further study on the
same topic, but onthe male sex: he
compared 15 boys (age 9.7+1.6)
and 16 men (age 22.1+2.8) during
the execution of a maximum vol-
untary contraction of the elbow
(MVC), in extension and in flexion.
During flexion, the RTD was lower
in boys than in men (19.5+5.8 vs.
68.5+11.0 Nm), even after nor-
malization of data compared to
the transverse section (CSA); the
EMD was also significantly lower
in boys (75.528.4 vs. 47.617.5
ms).

The data were similar also for the
extension, with the exception of
the peak RTD, since the differenc-
es recorded among the subjects,
relative to the peak of torque de-
velopment, disappeared after the
normalization with respect to the
CSA.

Once again these results seem to
point us towards a “nervous con-
ception” of strength production:
children and young people do
not seem to be less strong than
adults, they are only less capable
of recruiting and/or using their
motor units to a “higher thresh-
old” than adults.

It is a well known fact, however,
that although it is very convenient
from the experimental point of
view, the isometric contraction is
not very representative of muscle
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activation during the course of
normal daily activities, and even
less than that which occurs during
physical exercise. To date, it is ac-
cepted that the “isokinetic” mo-
dality, while continuing to be much
more typical of the laboratory
than of real life, is a better exper-
imental condition to characterize
the functioning of the neuromus-
cular system (Wiggin et al., 2006)
and, moreover, well tolerated and
easilylearned evenatayoungage.
Seger and Thorstensson (2000)
conducted a longitudinal study
on 16 boys, aged between 11 and
16, investigating changes in an-
thropometric measurements and
strength production, and in par-
ticular on the possible differences
between genders in strength pro-
duction after puberty and in the
neural activation of the muscle.
Strength production in eccentric

and concentric isokinetic contrac-
tions at 45, 90 and 180°-s, and
electromyographic activity (SEMG)
of the vastus lateral were mea-
sured on two occasions: before
and after puberty, separated by a
5-yearinterval.Atthe beginning of
the study, at 11 years of age, there
were no gender differences: boys
and girls showed equal values of
strength production at all angu-
lar velocities, both in concentric
and eccentric contraction, and had
similar electromyographic activa-
tion levels.

After puberty, the ability to pro-
duce strength, as was expected,
significantly increased in both
sexes, with more noticeable gains
in males than in females. More
specifically, males selectively in-
creased their strength production
in eccentric contraction (relative
to body mass), thus indicating a

specific action in the quality of
strength production. The electro-
myographic  activity, however,
was not particularly sensitive to
gender, growth or contraction
mode (concentric to eccentric),
remaining practically unchanged
under all conditions. It is note-
worthy that, when the time was
normalized with respect to the
SEMG, after puberty, both sexes
showed a greater production of
strength per unit of activation
during the eccentric contraction
with respect to the concentric.
This points to improved electro-
mechanical efficiency during ec-
centric contraction that would not
be linked to development. Lastly,
the strength-velocity relationship
presented a model similar to that
of adults, before and after puber-
ty, without gender differences. In
the face of the undoubted quality




represented by having followed
the same individuals before and
after puberty, significant limits of
this work are the variety of sports
the individuals practiced, mainly
recreational, and the time be-
tween the assessments (5 years).

Other studies have however tried
toexploitthe characteristics of the
strength-velocity curve of children
in an effort to understand what
were the optimal working speeds
for the latter (De Ste Croix et al.,
1999, 2002).1t has been found that
speeds above 125°/sec are often
difficult to sustain for prepubes-
cent children; the range of veloci-
ties used in pediatric studies goes
from 12.5°/sec in children aged
9 to 14 years, to 310°/sec in 16
year old adolescents (Ellenbecker,
1995). A more recent longitudinal
study was performed by Degache
et al. (2010) which also showed
that there is a significant correla-
tion between age and strength
production capacity; 79 young soc-
cer players aged between 11 and
15 were analyzed and a peak was
found in the increase of isokinetic
strength between 12 and 13 years
of age, correlated therefore to
sexual maturation.

These variations in strength val-
ues are much more evident in boys
than in girls; the latter, regardless
of puberty, show a plateau in the
expression of strength at around
14 years, whereas in males there
is an increase from 7 to 18 years
of age with a peak of variation at
around 12/13 years, in correspon-
dence of sexual maturation. There
is an important article by Gros-
set et al. (2005), supporting the
theory of “nervous conception”
of strength production by young

STRENGTH DEVELOPMENT IN THE GROWING YEARS

athletes. The study compares the
electromyographic activity of the
triceps surae muscle of children
between7and 11yearsofagewith
that of young adults, using the ITT

technique  (Interpolated-twitch
technique); this technique is very
common for measuring the re-
cruitment of motor units.

The results showed that the chil-
dren had a significantly higher
activation deficit than adults and
that this deficit decreased with
age. This study suggests that chil-
dren recruit fewer motor units
during a MVC. Another interesting

article was published by Mitchell
etal.(2011): the author compared
children who did artistic gymnas-
tics and swimming, not athletes;
he concluded that the speed of
muscle activation is much greater
in sports that require rapid and
precise movements. In fact, the
recorded RTD has shown that gym-
nasts, or those who are specifi-
cally trained in power and speed,
have a much greater velocity than
non-athletes, and even than those
who do swimming (gymnasts 6.1,
swimmers 4.7, non athletes 1.5
N-m-s?) (P <.05).
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GUIDELINES

The analysis of the above studies
leaves us, once again, with asense
of incompleteness of informa-
tion. It goes without saying that, if
young people are not encouraged
and/or exposed to environments
that allow them to practice sports,
theywillneverimprove their motor
skills or develop muscle strength.
However, the doubt is legiti-
mate, when and how do we train
strength in a specific way? During
pre-adolescence there is a high
degree of neuromuscular plastici-
ty, which is why, the previous peri-
od, namely childhood, should sim-
ply “prepare the ground” in view of
allthe adaptations that canbe cre-
ated during preadolescence. The
term “prepare the ground” refers
to the training of athletes for the
correct execution of all those exer-
cises useful for the development
of strength production (Lloyd et
al., 2012).

In the study, “The Youth Physical
Development Model: A New Ap-
proach to Long-Term Athletic De-
velopment”, Lloyd et al. attempt
to outline the significant stages
of children’s development, iden-
tifying as a crucial phase the pe-
riod from 2/3 years of age to 11,
a period in which, according to
the authors, coaches should be
involved in teaching basic gener-
ic movements (running, jumping,
etc., coordination skills, funda-
mental movement skills (FMS)),
and sport-specific skills (SSS).
The interesting aspect of Lloyd's
study is that, and it is specified,

FMS and 5SS must increase as the
child’s structure increases: at 2-5
years the body's structure is not
suitable for the increase of loads,
at 5-10 years it is possible to in-
crease the repetitions of the SSS,
but with natural loads. At around
10-14 years, repetitions may be
increased, even in conditions of
instability (proprioceptive boards,
variation of surfaces) and the vari-
ation of the main work regimes
(aerobicand anaeraobiclacticacid).
A meta-analysis conducted by
Behringer et al. (2011) showed
that specific strength training
can improve not only the produc-
tion of strength but also the intra
and inter muscular coordination
of school-age children; the latter
seems toimprove morein children
thanin adolescents.

Among the different combina-
tions of sets and repetitions, the
most frequent programme was
2/3 sets of 8/15 repetitions for 6-8
exercises with loads between 60%
and 80 % of 1 RM. The correct vol-
ume for children, according to the
meta-analysis by Behringer et al.
(2011), varies with the variation,
not only of age, but also of the de-
gree of competence that young
people have in the subject. There-
fore, beginners should first learn
the correct technique of perform-
ing the exercise with light loads,
moving on to moderate loads, and
then modulating them according
to their goals.

In our opinion, the goals should
be individually identified for each
athlete by the “goal setting” pro-
cess and consequently inserted in
asuitably planned period.

CONCLUSION

The knowledge on the control of
strength production is clear: the
pre-adolescent individuals show
a much higher degree of strength
production compared to the hy-
pertrophy of their muscle fibres.
Thisis due, in large part, to factors
of anervous nature such asthere-
cruitment of the motor units, the
frequency of discharge of the mo-
tor units and the agonist-antago-
nist interaction.

These parameters are modified
with strength training and it is
also certain thatadults show more
marked adaptations and a greater
level of strength production than
children with the same training
protocal; this is because children
have more difficulty in recruiting
motor units, in addition to a hor-
monal component which has not
yet stabilized.

It is therefore clear that the mat-
uration of nerve factors plays a
fundamental role in motor perfor-
mance during growth. However,
research in this area is hampered
by the difficulty in studying these
processes, especially through
non-invasive techniques.
Much remains to be done.
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PROTECTED: REVERSE ENGINEERING INJURY MECHANISM
AND THE CONSEQUENCES OF FORWARD ENGINEERING

Squatting under and receiving a
heavy barbell at high speed wi-
thout negative consequences;
disproves the common myth liga-
ments and joints are susceptible
to injury from fast, large range of
motion exercises.

Five previous essays explored the
possibility of a concept of reverse
engineering as a means to ascer-
tain the etiology of common sport
injuries by analyzing circumstan-
ces in weightlifting, where one
would logically expect an injury to
occur; but no injury is manifest.
Areverse engineering analysis be-
gins with the ‘why’ someone is not
injured under circumstances an
injury should certainly occur. In-
sight from this analysis is applied
to determine why serious lower
extremity injuries in non - con-
tact running, jumping and so for-
th, should not only not occur; but
should not be commonplace in the
USA.

In essence, the logic of reverse en-
gineering injury centers around
practical experiences with alrea-
dy known outcomes. Whereas, for
want of a better term, ‘forward
engineering' begins and ends with
guesses founded on false truisms.
A number of these false truisms
underpinning forward enginee-
ring have been have been elucida-
tedin previous essays such as:

“The demands placed on the mu-
scles and ligaments of the knee
joint during deep squats are seve-
re. Amuch safer alternative would
be the half squat exercise.” Lutt-
gens, 2002

The hurdlers stretch: “This abnor-
mal stretch places high stresses
on the medial structures of the
knee joint, which may lead to liga-
ment damage and eventual insta-
bility.” Luttgens, Hamilton, 2002

Even though these false truisms
and many others of the same vein
have appeared in respected Kine-
siology books, medical texts, jour-
nals and the like, for many years;
there is no validity offered and
no attempt is made to establish
proof of such claims. They point
to the hazards created by forward
engineering, i.e., predicting injury
or susceptibility because of assu-
mptions based on the false belief
stretching ligaments or bending a
a certain way is dangerous.

Why call the spread of the forward
engineering ideas a ‘hazard?
After many years of print, word of
mouth, instructional video and so
forth, these ideas become so in-
grained in the collective conscien-
ce, they are not questioned. Or, in
the words of Thomas Paine “Along
habit of not thinking a thingwrong
givesitasuperficial appearance of
being right”.

These ideas have gained such uni-
versal acceptance in the USA that
professional teams, university
athletics, high schoals, elemen-
tary schools, fitness magazines,
exercise classes are all following
the same exercise protocols to re-
strict knee bends to movement at
the hip and knee with minimal mo-
vement of the ankle. Furthermore,
ankle joints are routinely suppor-
ted with braces, and/or taped to
restrict movement and even feet
to shoes beginning already in high
school football.

However, the problems created
by unsubstantiated forward engi-
neering claims such as stretching
ligaments will lead to instability,
are incalculable. Enumerable lay-
men, professional, academic and
medical alike, who hear or read of
such false ideas; accept them as
fact and pass on to others throu-
ghword of mouth, writings, videos
and so forth over a period of many
years. Consequently, assuming
these ideas are correct the majo-
rity never stop to question their
veracity.

For instance, consider the fol-
lowing quote about the avalanche
of injuries in the NFL by only week
9 ofthe 2017 - 2018 season:

“Training methods in the NFL are
designed to lower and prevent
injuries, including ACL tear pre-
vention,” Tehrany said.

“I believe that we are looking at a
newnormwhere we needto expect
to see and treat maore injuries be-
cause of the ever-growing stren-
gth and speed of the players,”
Tehrany said. “Unfortunately, we
are seeingthisin children as well.”
Dr. Armin Tehrany https://www.
foxsports.com/san-diego/story/
nfl-injury-bug-continues-to-spre-
ad-league-wide-111017

The lack any semblance of logic
with that statement from a me-
dical professional, is in the words
of Eldrige Cleaver “part of the pro-
blem”, not the solution. Obviously,
the doctor cannot conceptualize
irrational training methods can be
asignificant reason the avalanche
of non - contact and even a signi-
ficant factor in contact injuries in



football. Yet, he states without a
comment, the same injuries are
showing up in children. As the illu-
strations show children, coaches
and athletes at all levels mimic
training methods, exercise te-
chniques, taping and other joint
supporting activities of the elites
insport.

In point of fact, the excessive
injury rate to the lower extremi-
ties in the NFL is just the canary
in the coal mine for the rest of the
athletic community in the USA. Fi-
gures 1 and 2illustrate the expan-
sive effect of some of these false
truisms putinto practice with chil-
dren, exercise classes and such.

SIXTY SIX JOINTS

Itis common knowledge there are
33 joints in each foot, ankle joint
inclusive. As the old philosophers
would say “nature does nothing in
vain”. Consequently, it is nonsen-
sical to assume the human feet
with sixty six joints evolved in such
a way that all those joints need
supportive taping, high top design
shoes and/or shoes stiffened to
restrict movement. Furthermore,
knee bends artificially limiting mo-
vement of the shinsis a man made
solution to some perceived defect
in nature’s engineering of the hu-
man body.

The three illustrations in figure 3
show how ideas from academia,
professional and collegiate sports
morph into ‘safe’ exercise techni-
ques. These false truisms spread
to high school and collegiate ath-
letics levels where individual in-
terpretations of a bad idea make
it worse.

PROTECTED: REVERSE ENGINEERING INJURY MECHANISM
AND THE CONSEQUENCES OF FORWARD ENGINEERING

Figure No. 1

CHILDREN LEARNING TO BEND AT HIP AND KNEES MINIMIZING ANKLES OR FEET
TO PERFORM SQUAT EXERCISE. THE FALSE TRUISM ON DISPLAY IS THAT ‘PROPER’
SQUATTING TECHNIQUE WILL PROTECT KNEES BY SITTING BACKWARDS WHILE

KEEPING SHIN VERTICAL.

ol i

Figure No.2

TRAINING LIGAMENTS AND TENDONS IN THE MANNER PICTURED BECAUSE
“SQUATS HURT KNEES". THE TRUTH BE KNOWN ,THERE IS ACTUALLY MORE
STRESS ON KNEES FROM HALF BENDS THAN BENDING WITH KNEES, HIPS AND
ANKLES AS FAR AS POSSIBLE. INSTRUCTIONS ACCOMPANYING THE PHOTO “...
THEY HURT KNEES". “MAKE SURE YOUR KNEES STAY IN LINE WITH YOUR FEET—
NOTWOBBLING OFF TO ONE SIDE. AND LOWER YOUR BUTT ONLY AS FAR AS YOU
CAN WITHOUT LETTING YOUR KNEES BEND FORWARD BEYOND THE TIPS OF YOUR
TOES.” HTTP://WWW.PREVENTION.COM/FITNESS/HOW-T0-DO-SQUATS-AND-

LUNGES-WITHOUT-KILLING-YOUR-KNEES

Unfortunately, these examplescan
only encompass the tip of the tip
of the iceberg in terms of the de-
luge of aberrant ideas which can
be found at various levels of the
American athletic spectrum; not
to mention the spill over from the
realms of physical therapy, ortho-
paedists, personal training, athle-
tictraining, and so forth.

“Weightlifting exercises perfor-
med with multiple repetitions and
with a small amplitude of move-
ment in the joints (and the closer
to static tension) causes changes
to the muscles’” morphology.” A.
Falameyev, 1985

“Frequent use of static exercises
does not contribute to development
of the habit to relax the muscles.
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High speed muscle relaxation is
critical to the ability to react to
unanticipated circumstancesin or-
dertoavoidinjury.Littleifanything
appearsintheliterature regarding
a connection between the ability,
or lack thereof, to relax muscles
and susceptibility to sportinjuries.
However, the two quotes above
from Soviet era sport scientists,
assert employing static tension
and exercises with small amplitude
of movement to train athletes for
dynamic sport is not a good idea.
Yet, it is these methods that com-
prise the preponderance of stren-
gth and conditioning methods in
the USA for athletes in dynamic
sports. One can anticipate chronic
performance of such exercises to
lead to an impairment of or a least
a diminished ability to relax mu-

Figure No.3
[LLUSTRATIONS OF VARYING DEGREES OF ABJECT STUPIDITY WITH REGARDS TO
AFEAR OF BENDING THE ANKLES TO STRENGTHEN LEG MUSCLES. ON THE LEFT,

A COMMERCIAL BENCH IS USED TO PERFORM SQUATS IN ORDER TO RESTRICT
RANGE OF MOTION. IN THE MIDDLE PICTURE AHIGH SCHOOL FOOTBALL PLAYER
IS PROPPED AGAINST AWALL WITH THIGHS AND SHINS FORMING A RIGHT ANGLE
WHILE LOADED DOWN WITH THREE 30 KG SAND BAGS. THE COLLEGIATE ATHLETE
PICTURED ON THE FAR RIGHT IS ‘LEARNING' TO SQUAT WITH FACE AND HANDS
AGAINSTAWALLTO PREVENT SHINS FROM MOVING.
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Naturally, prolonged elevation of
muscle tonus is one of the reasons
for muscle hypertrophy. Elevated
“tonic readiness” preceding spe-
ed - strength exercises translates
into a diminished ability to per-
form the motor tasks.” Kozlovski,
Y.l. Speed - Strength Training of
Middle Distance Runners, Kiev,
Zdorovaya, 1980

The exercise techniques feature
restricted range of motion combi-
ned with static conditions which
research has shown render a ne-
gative influence on performance of
dynamic sport exercises. This ne-
gative influence includes potential
inhibition of the overlooked ability
to relax muscles in performing
dynamic exercises at high speed.

scles. The ability to react to unan-
ticipated circumstances in sport
by relaxing muscles to dissipate
and or otherwise re - distribute
mechanical energy cannot be un-
derstated. Muscles have to switch
from contraction extremely fast in
order for athletes to execute chan-
ges of direction at high speed.

e

Figure No.4
WORLD CHAMPION FEMALE WEIGHTLIFTER DEFTLY DROPS BARBELL SHAKEN FROM HER GRASP BY EXCESSIVE VIBRATION.

THE LIFTER REACTED TO THE FALLING BARBELL WITH RAPID RELAXATION OF THE MUSCULATURE OF THE LOWER EXTREMITIES.

THIS ALLOWED HER TO PUSH AWAY FROM THE FALLING WEIGHT. THE INJURY AVOIDANCE QUALITIES ON DISPLAY ARE THE WOMAN'S
RAPID OF SWITCHING FROM CONTRACTING TO RELAXING MUSCLES AND OVERALL SUPPLENESS. CHARNIGA PHOTOS.



This skill of course comes in handy
toavoid injury. Consider the exam-
plesin figures 5-7.

Depicted in figures 5-7 are two
different circumstances, very si-
milar, but with distinctly different
outcomes. The female weightli-
fter reacts to the falling barbell
by first raising her front foot such
that her trunk and head moves sli-
ghtly towards the falling weight.
She raises her foot against the
combined mass of her body and
dropping barbell. The contrasting
photo captures of an elite football
player who suffers an ACL tear in
part because he is unable to rai-
se his planted right foot until this
footis knocked out from under him
by an approaching 2nd tackler.
“What we're finding basically is
that when the cleat engages with
turf, if it doesn’t release at a cer-
tainlevel of torque, theninjury can
occur. That's why we're seeing so
many ankle injuries, ACL injuries.”
R. Anderson, 2013

For instance an explanation of the
plethora of lower extremity inju-
ries in football would be: ...the
“cleats engage with the turf” and
don't release in timely manner.
This is not credible. The rules of
American football limit the length
of the cleats to 12.7 mm, hardly
long enough to pin the athlete's
foot to the ground. Furthermore,
whole teams would move about
the field slower if their cleats
could ‘stick’in the turf so easily. On
the other hand the foot of the fe-
malelifterin ourexampleisliteral-
ly pinned to the floor by the weight
of the barbell. Yet her high speed
reaction: contraction/relaxation
of muscles, makes what looks like
asureinjuryanon - event.

PROTECTED: REVERSE ENGINEERING INJURY MECHANISM
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Figure No.5-7

TWO ANALOGOUS SITUATIONS OF A FEMALE WEIGHTLIFTER AND ELITE COLLEGIATE
FOOTBALL PLAYER. THE LIFTER HAS ALREADY REACTED TO THE BARBELL FALLING
TOWARDS HER HEAD BY RAISING HER FIRMLY PLANTED FRONT FOOT TO PUSH BACK THEN
PUSH AWAY FROM THE FALLING BARBELL TO AVOID INJURY. BY WAY OF CONTRAST THE
FOOTBALL PLAYER SUFFERS A KNEE LIGAMENT TEAR AFTER HE HAS BEEN TACKLED. HIS
FRONT FOOT IS STILL IN MID - AIR AS HE IS STRUCK IN THE HIP AREA.

EXAMPLES OF ENHANCED (THE FEMALE WEIGHTLIFTER) AND CONSTRAINED (THE
FOOTBALL PLAYER) REACTIVE ABILITY TO RELAX MUSCLES TO AVOID INJURY (THE

FEMALE WEIGHTLIFTER) AND THE FOOTBALL PLAYER ‘REACT' TO INJURY PRODUCING
CIRCUMSTANCES. THE ELITE FOOTBALL PLAYER (WHO SUFFERS ACL INJURY) KEEPS HIS
RIGHT FOOT PLANTED OVER A RATHER PROLONGED PERIOD OF TIME UNTIL IT IS VIRTUALLY
DISLODGED BY ANOTHER TACKLER. BY ANY MEASURE HIS REACTION TO DISSIPATE THE
ENERGY OF THE CONTACT IS SO SLOW TO BE ALMOST NON - EXISTENT. BY CONTRAST IN
APPROXIMATELY A SIMILAR FRACTION OF A SECOND THE FEMALE LIFTER HAS LONG SINCE
MOVED AWAY FROM THE FALLING BARBELL BY RAPIDLY FLEXING LOWER EXTREMITIES.
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FORWARD ENGINEERING
FROM QUESTIONABLE
RESEARCH

“It should also remind us that
expert consensus isn't always cor-
rect.” Chrystia Freeland, Reuters.
com 2012

An unfortunate circumstance of a
bad idea becoming mainstream,
even when such ideas as deep
knee bends and certain stretches
hurt ligaments have been proven
false; various transmutations not
only persist; but, appear to be
backed up by research, i.e., have
“a superficial appearance of being
right”.

For instance, several such tran-
smutations from the academic
community indicate knee bends
are ok as long as the thigh, knee
and shin stay in line with the foot
(no valgus or varus movement)
and the shins should remain re-
latively vertical (movement of
the knee beyond the toes cause a
‘dangerous’ shear). This resear-
ch fosters false truisms such that
exercise protocols are applied and
pretty much everyone is bending
with thighs, shins and feet in a
line; with minimal movement at
the ankle joint, and so forth. See
theillustrations of children, athle-
tes and exercise classes above.

An example highly questionable
research, spawned by the false no-
tion squats hurt knees are the fol-
lowing statements: “... malaligned
knee positions may be potentially
injurious”; “... inclusion of squats
of squats similar to the ballet plie’
squat should be cautioned”. (5/a-
ter, L., Hart M., “Muscle Activation
Patterns During Different Squat

7,

Figure No.8-9

B . il e —a

ELITE FEMALE WEIGHTLIFTER SHIFTS KNEES IN AND OUT (VARUS AND VALGUS
MOVEMENT) STRAINING TO LIFT A HEAVY WEIGHT. THE BOWING IN AND OUT
ISTHOUGHTTO PLACE AN UNSAFE STRESS ON KNEE LIGAMENTS. HENCE THE
INSTRUCTIONS TO “MAKE SURE YOUR KNEES STAY IN LINE WITH YOUR FEET-NOT
WOBBLING OFF TO ONE SIDE”. THIS BOWING OCCURS AS A RESULT OF HIP, KNEE
AND ANKLE SHIFTING AS ON PIECE, NOT A DEFORMATION OF A SINGLE JOINT. THIS
SHIFTING ISAREACTION TO DIFFICULT CONDITIONS OF LEVERAGE IN ORDERTO
MORE EFFECTIVELY OVERCOME THE RESISTANCE AND NOT SOME DEFECT.

CHARNIGA PHOTOS

Techniques”, EWF Science Magazi-
ne 8:52-65: 2017)

The acceptance and ultimately
irrational application en mass of
this type of research is a prime
example of the menace of forward
engineering. On the other hand,
reverse engineering is connected
to the real world of known outco-
mes. The inward and outward
bowing of the knees is not only

common in weightlifting, but,
especially sowith the female lifter.
It is not connected with any injury
whatsoever. So, labeling this mo-
vement “malaligned” is nonsen-
sical. No research, injury statisti-
s or any practical experience to
make such statement are cited in
support.

The same conclusion can be said
about this statement”... inclusion



of squats similar to the ballet plie’
squat should be cautioned”. No re-
search or statistics are presented
or cited of ballet dancers made
lame from doing plie’ squats. Fur-
thermore, if the plie’is dangerous,
howingod'snamedoesone practi-
ce ballet without this exercise?

CONCLUSIONS

“If everyone is thinking alike, then
somebody isn't thinking”. General
George Smith Patton.

Of course it is not possible to con-
clude with 100% certainty that the
‘safe’ techniques such as bench
squats, half squats with vertical
ankles, taping and bracing of ank-
les and knees and so forth are the
sole cause of the massive rate of
lower extremity injury in American
sport. However, the fact remains,
the overwhelming majority of all
of these injuries in American sport
problems have same commonality.

Most everyone in the USA involved
in training and treating athletes
for dynamic sports follow these
protocols. The extraordinarily high
rate of lower extremity injury does
not occur in the weight room. The-
se injuries become manifest when
the athletes for whom the prepon-
derance of conditioning exercises
have been partial range of motion
and static movements, switch to
dynamic activities: to the football
field, soccerfield, basketball court,
volleyball court, and so forth.

Static movements such as bo-
dybuilding/powerlifting, machine
exercises, limited range of mo-
tion exercises deemed ‘safe’ from
laboratory measurements are in

PROTECTED: REVERSE ENGINEERING INJURY MECHANISM
AND THE CONSEQUENCES OF FORWARD ENGINEERING

Figure No. 10
PROFESSIONAL FOOTBALL PLAYER SUFFERS SUCH SEVERE KNEE DISLOCATION

UPON PLANTING HIS LEFT FOOT SURGEONS WERE LUCKY TO SAVE HIS LEG.

THE CONTACT WITH THE OPPOSING PLAYER (WHI[H CANNOT BE SEEN FROM
THIS ANGLE] OCCURRED AFTER THE LEG BROKE AND WAS NOT A FACTOR.
FURTHERMORE, NOTE THE LARGE DISPARITY IN THE MUSCLE MASS OF THE
PLAYER'S UPPER ARM AND THAT OF HIS CALF MUSCLE. THIS IS A COMMON
OCCURRENCE WITH FOOTBALL PLAYERS. THEY DEVELOP UNNECESSARY MUSCLE
MASS IN THE UPPER EXTREMITIES WHICH ARTIFICIALLY RAISES BODY CENTER OF
MASS; MAKING RAPID SHIFTS IN DIRECTION MORE DIFFICULT.

fact, unsafe over time for athletes
whose main endeavor is dynamic
sport.

The listing below consists of only
some of lower extremity injuries
which occur annually in the USA
cannot be considered comprehen-
sive due to methods of reporting
at various levels of the athletic
and medical communities; and,
even how an injury is diagnosed.
For instance, an injury called a
“foot pedal fracture” can be misre-
ported as a Lisfranc because both
types which occur in professional
football players have been asso-
ciated with trafficaccidents.
Nevertheless, the profoundly
negative effect of forward engi-
neering on injury susceptibility

is obvious in American athletics;
especially, since most everyone
training athletes in the USA are
employing the same exercise te-
chnigues, restricting joint move-
ment, taping and bracing proto-
cols. An opposing argument would
be found lackingin credibility; con-
sidering the injury statistics pre-
sented below:

Annual Incidence of Some Joint/
tendon/ligament injuries in the
USA:

Knee ligament related:

e "More than 30 000 serious
knee injuries are projected to
occur in female intercollegiate
and high school athletics in the
US each year. The majority of
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these injuries occur by non-con-
tact mechanisms, most often
during landing from a jump or
making alateral pivot while run-
ning."Hewett, T., 2012

» “There are approximately 250

- 300,000 ACL injuries per year
inthe USAwhich happen almost
exclusively to athletes, Souryal,
1.0.

» “The medial collateral ligament

is the most frequently injured
ligament of the knee.” [Phisikul,
P.,2006)

» Assuming only a 10% differen-

tial between ACL and MCL; that
equates to approximately 575
- 630,000 torn or otherwise
injured ACL/MCLs in the USA an-
nually;

» Of justthose yearlyACL injuries,

at least 140 - 210,000 will re-
quire surgery, Souryal, T.0.

* “Unfortunately, regardless of

treatment, athletes with ACL
injuries are up to 10 times more
likely to develop degenerative
arthritis of the knee.” Labella, C.
etal, Pediatrics, 05/2014:133:5

» “Joint Replacement To Become

The Most Common Elective Sur-
gical Pracedure In The Next De-
cades’, https://www.ahrg.gov/
news/newsletters/e-newslet-
ter/503.html

1,000,000+ joint (knee and hip

inclusive) replacement surge-
ries are performed annually in
the USA;

 The anticipated annual demand

of 3.48 million for knee and
572,000 hip replacement surge-
ries is expected to outstrip the
number of available surgeons
by 2030, http.//www.prnewswi-
re.com/news-releases/total-k-
nee-and-hip-replacement-sur-

gery-projections-show-mete-
oric-rise-by-2030-55519727.
html

Ankle Related injuries in USA and

professional foothall

» Anankle injury is the most com-
mon injury in American athleti-
cs, by some estimates 45% of all
sportinjuries are related to the
ankle, Kaminski, T., 2013;

» Approximately 230,000 Achilles
tendon injuries occur annual-
ly in the USA; the rate is rising,
http://www.clickondetroit.com/
health/achilles-tendan-inju-
ries-on-the-rise;

» Anannual rate of 4 - 10 Achilles
tendon ruptures in the NFL has
become common.

= FootInjuries

* “Backinthe 2000s, we sawatre-
mendous rise in foot and ankle
injuries in the NFL and we were
trying to figure out why this was
happening.” Anderson, R.B,

» “The rate of Lisfranc fractures
have been rising in the NFL:
Such diagnoses were rare in the
1990s, but from 2000-05, the
NFL saw an average of 14.2 per
season, which increased to 18.9
from 2006-14", Lareau, CR.,
Hsu, A.R., Anderson, R.B,

» “Jones fractures commonly oc-
curin professional athletes and
operative treatment remains
the standard of care in this pa-
tient population.” Lareau, C.R.,
Hsu, A.R., Anderson, R.B,

e There is no precise data on the
number of plantar fascia ruptu-
res and fascitis injuries in the
NFL; however, anecdotal evi-
dence suggests the affliction is
becoming more common.

In Contrast to the Problems

Caused by Forward Engineering

» Stress on the Achilles tendon,
the foot and the ankle joint in
Olympic Weightlifting exercises
arearguablyamongthe highest
inall of sport;

» Ankle and foot injuries, espe-
cially Achilles tendon ruptures
are virtually unheard of in wei-
ghtlifting .

 The loading on the lower extre-
mities in the weightlifting exer-
cises is extraordinarily high; yet
the overallinjury rate is low.

What is the upshot of all of this?
Like some contagious disease a
single bad idea can morph into va-
rious forms and magnify over time
with terrible consequences. Non
- contact, and, even many contact
injuries to the lower extremities of
NFL players should be viewed from
thestandpointofthe‘canaryinthe
coal mine. Why? Because tens of
thousands of young athletes coa-
ches and so forth, follow the same
irrational training methods as the
elites in sport; and, like some out
of control contagious disease, still
many more copy them. Anecdotal
proof positive of this is the doc-
tor's observation “Unfortunately,
we are seeing this in children as
well.” Dr. Armin Tehrany.
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NUTRITION FOR PERFORMANCE

INTRODUCTION

Reaching the pinnacle of Sport,
achieving increasingly greater
performances, setting new re-
cords is the result of a perfect
combination of pieces that, like a
perfect puzzle, go together to bu-
ild the picture which the athlete
had only imagined up to that time.
A puzzle that the athlete will have
to put together but which cannot
be altered because every single
piece will have a different shape
and a specific origin: medicine,
physiology, psychology, methodo-
logy, technique, nutrition, and so
on. One missing piece could result
in the perfect image being a mis-
sed dream.

A recurring piece, sometimes
overlooked by athletes, is that of
nutrition. It is an irreplaceable
elementwhich, over the years, has
become the object of increasingly
accurate scientific studies that,
with populations of elite athletes,
has demonstrated that nutrition
is a key factor in performance, but
onlyinthe context of a “nutritional
program” just as if it was a wor-
kout.®

We are what we eat

When in 1848, the German philo-
sopher, Ludwig Feuerbach, wrote
in an essay the famous phrase
“Man is what he eats” (der Mensch
ist was er isst), also the subject of
discussions and scientific publica-
tions®®), he advanced an integra-
ted model of connections between
food and thelife of the personthat
concerned not only the physiolo-
gical aspect, but also the psycho-
social one, where every element,
from success to stress, was con-

ditioned by the food consumed in
everyday life.

For almost two centuries, discus-
sions, studies, research and in-
novations have ensued, and the
field of nutrition is increasingly at
the centre of the debate, as the
correct intake of food can benefit
every requirement of the organi-
sm: physical and mental recovery,
the state of illness and, of course,
performance.

Everything is connected, in a suc-
cession of pieces that create asin-
gle, original puzzle.

The uniqueness of the athlete is
in fact the element that differen-
tiates a puzzle produced on an in-
dustrial scale fromaunique, inimi-
table, unrepeatable model. Each
piece will be studied in terms of
shape, size, consistency bearingin
mind the athlete and his/her spe-
cific needs. Just as a training pro-
gramme “modeled” on past Olym-
pic winners would not be suited to
our athlete, neither would a diet
“inspired” by fashion or business
contribute to the specific energy
demands of physical activity, ath-
letic performance and post-exer-
cise recovery®,

NUTRITION
AND PERFORMANCE

Thescientificevidence demonstra-
ting an ever closer relationship
between nutrition and performan-
ce has increased exponentially
since the end of the 2000s, with a
succession of original studies but
also of reviews, meta-analyzes
and positions taken by the inter-
national reference bodies, with
the ACSM and I0C being amongst
the most authoritative.®)

The energy needs of an athlete
start from his/her body composi-
tionandinclude the correct supply
of nutrients and liquids, perso-
nalized plans in the pre and post
workout, integration during com-
petition, weight reduction strate-
gies, and the use of supplements.
Athletes should not be left to their
own devices on this course, as the
choices made, rather than relying
on the correct identification of
macro and micro nutrients, would
inevitably shift to the only referen-
ce parameter: taste.

Planning a nutritional strategy for
the athlete does not mean, howe-
ver, causing or adding stress for
the athlete with unjustified daily
“weighing” sessions. The trainer
will be aware that the Nutritio-
nist's task is to identify a correct
strategy and to reqularly evaluate
the body composition with tests
and measurements that are more
reliable than the weighting scales:
plicometer, BIA or DEXA. Proper
nutrition before, during and after
exercise will help maintain the
correct concentration of glucose
in the blood during exercise, ma-
ximize performance, and improve
recovery time. Of equal importan-
ce is maintaining the water-salt
balance, the efficiency of the re-
ceptors and the correct distribu-
tion of energy substrates to the
various trainingintensities. Astra-
tegy that focuses on performance
must precede and discourage the
reduction of macronutrients by
the athlete, sudden weight loss,
the reduction of micronutrients,
or an intake of supplements not
justified by objective shortcomin-
gs and needs.



MAIN EFFECTS

OF NUTRITIONAL
STRATEGIES

ON PERFORMANCE

Training the athlete through nu-
trition is therefore an irreplace-
able, yet sometimes missing pie-
ce, which leads to the closure of
the performance puzzle. Just as
sports training will be based on
dose-response prerequisites in
accordance with the athlete’s ne-
eds, even food training must be
tailor-made, so that every neces-
sary element (type of sport, com-
petition, training, frequency and
intensity but also special tastes)
must be included.

All this leads to precise answers
in terms of performance improve-
ment:

* Glycogen stores

A pre-competition or pre-exercise
accumulation of glycogen storesis
one of the goals for an athlete fa-
cing a competition that lasts over
60 minutes, but also for athletes
who have performance needs of
onlyafewseconds butwho, intrai-
ning, maintain high intensity for
prolonged periods. Although car-
bohydrate loading and unloading
techniques are common practice
among athletes (among the best
known, a three-day period with
high intensity workouts and redu-
ced carbohydrate intake, followed
by a three-day reduced load pe-
riod with increased carbohydra-
te intake), recent studies have
shown that comparable effects
can be achieved with only 24h of
intervention without carrying out

NUTRITION FOR PERFORMANCE

the glycogen depletion phase®
) Athletes who have to sustain
physical activities over 90 minutes
should consume 10/12g of car-
bohydrates per Kg of body mass
in the 36/48h leading up to the
performance, 7/10g for athletes
engaged in competitions of shor-
ter duration®, whereas the effect
of high-glycemic carbohydrates
performance was not sufficiently
demonstrated.

* The Use of Carbohydrates
during Exercise

Justas carbohydrate intake has si-
gnificant effects on performance,
even links to the nervous system
have been particularly effective.
Washing out the mouth with car-
bohydrate-based liquid foods has
been shown to trigger oral recep-

8107 [Ldy-Arenue( /6 \N
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NUTRITION FOR PERFORMANCE

tors by bringing the central ner-
vous system to a significant pre-a-
lert state of the motor system®
During physical activity, and above
all during performance, a correct
intake of carbohydrates prevents
hypoglycemia by keeping the le-
vel of oxidation high. On the other
hand, glucose intake is important
during the competition, especially
for cyclical activities over 60 minu-
tes, from 1g/minute up to a maxi-
mum of 1.3g/minute if taken with
fructose. This limitation is given
by the saturation of the glucose
transporter SGLT1 and the GLUT5
for fructose, which therefore limit
its assimilation in larger quanti-
ties.t0)

* The Intake of Fats during
Exercise

The correct intake of carbohydra-
tes must also be calculated accor-
dingtothe use of fatsas anenergy
source. While some techniques
(e.g. train low - compete high)
lead to a better use of fats, excess
carbohydrates inhibit their use
during physical activity. However,
an ideal carbohydrate level helps
to create a suitable environment
for effective fat oxidation; some
studies recommend a reduction in
carbohydrates to a level that pro-
motes ketosis, but this strategy
could at the same time limit per-
formance in high intensity perfor-
mance (orin highintensity periods
inlongdistance races, for example
during escape tactics, etc.) due to
the reduction of glycogenolysis
activity. An excess of glucose in
athletes with high insulin sensiti-
vity could further influence fat oxi-
dation due to limited efficiency of
lipolytic efficiency. @

* The Intake of Proteins
during Exercise

The consumption of protein before
andduring physical activity, be it of
strength or endurance, has been
correlated to a better protein syn-
thesis. However, the ingestion of
proteins together with carbohy-
drates did not show improvement
in performance compared with the
intake of carbohydrates alone.®9

e The Intake of Supplements
during Exercise
It is common practice for athletes
to resort to supplements becau-
se, in general, their effects on
performance are indicated. In the
athlete's nutritional programme,
supplementation is part of the
strategy and every part and every
aspect must be planned by a pro-
fessional. The integration of ma-
cro-micro nutrients in unsuitable
forms and ways can in fact com-
promise energy production and
eliminate the positive effects of
the nutritional programme.
Substances such as caffeine, bee-
troot juice, beta alanine, creatine
and bicarbonate are just some of
the most popular supplements.
Also the integration of vitamins,
such asvitamin D, has been shown
to play a role in performance. In
some areas of Italy, for example,
where exposure to the sunis more
difficult, the concentration of vita-
min D in athletes could fall below
optimal levels and therefore in-
fluence the control of calcium ho-
meostasis, the regulation of the
immune system, cardiovascular
health, as well as muscle stren-
gth.t2

WATER AND
MINERAL SALTS
IN PERFORMANCE

Remaining hydrated and main-
taining thermoregulation, and
the hormonal support that derive
from it during physical activity,
training or competition, is one of
the key factors that can alter an
athlete’s performance. Scientific
studies on the role of fluids have
shown effects on both strength
and endurance activities.t?



Although in recent years the sen-
sitivity of the athlete and coach
towards a correct hydration has
improved considerably, some indi-
cations are to be underlined:

e fluid loss occurs in various ways
during physical activity: perspi-
ration, exhalation, urination
and pressure regulation;

e fluid loss occurs in every envi-
ronment and in every sporting
activity, including swimming
activities;

» theamount of waterthatcanbe
lost in an hour is between 0.5]
and 2.0 litres and is dependent
both on the environment, on
the type of activity performed,

as well as on the individual cha-
racteristics of the athlete;
“thirst” is not a signal that in-
dicates the body is in a state of
reduced hydration since the re-
ceptors, especially in the adult
population, tend not to provide
accurate feedback to the cen-
tral nervous system. The thirst
signal comes atatime whenyou
are already at a high risk stage;
the loss of liquids over 1% may
alter the heart rate which will
therefore be higher than the
aerobic, anaerobic or VO,max
thresholds;

loss of liquids over 2% can af-
fect nutrient uptakeand asare-

NUTRITION FOR PERFORMANCE

sult performance will start to be
incompatible with the athlete’s
health.

Recent studies have focused on
rapid weight reduction practices
in pre-combat stages in some
sports, with the aim of falling into
categories deemed more compe-
titive. These practices, justified by
international requlations, are no
longer supported by the scientific
community because they compro-
mise (and even seriously) the ath-
lete’s state of health. A loss of up
to 10% of body fluids is no longer
promoted as a healthyapproachin
the world of sport. 9
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NUTRITION FOR PERFORMANCE

IMPLEMENTING
NUTRITIONAL
STRATEGIES WITH
THE ATHLETE:
PRACTICALADVICE

There are no magical nutritional
formulas that can make a per-
son move faster, jump higher, lift
heavier loads, or get to a ball be-
fore others. However, there are
winning strategies to make the
athlete perform at the maximum
of his/her possibilities, in correla-
tion with progressive adaptations
thanks to the stimuli created in
training to be competitive during
the competition, or effective in
preparation.

 Avoid fibre consumption prior
to workouts, so as not to com-
promise performance due to
the sense of a heavy stomach;

* Donot let too much (6/8 hours),
nor too little (2/3 hours) time
lapse from the last meal and do
not compete until 4 hours have
passed as the digestive proces-
ses use up oxygen that could
contribute to improving perfor-
mance;

* Respect circadian  eating
rhythms so as not to alarm the
body off-plan binges. The only
adjustments to be made are
those related to training (ob-
viously supported by the correct
diet);

* Planweight loss accurately and
with the correct physiological
times to fall into a specific ca-
tegory. Cellular suffering from
overly restrictive diets can af-
fect both training and competi-
tion performance;

e |In the event of nutritional

setbacks, always schedule a me-
tabolicreset toreturn the orga-
nism to optimal values, move
forward without baggage (it is
easier to demolish a house and
rebuild it rather than to make
quick fixes from time to time);
The best energy molecules are
lipids and saccharides. There is
no better or worse one: each in-
dividual will respond differently
depending on his/her hormonal
profile or behavioural habits;
Any body compasition is the re-
sult of diet and eating habits
developed over years, not just
over a few weeks or months.
When drawing up a nutritional
strategy or a food plan, this
must always be taken into ac-
count, soasnottorelytoo much
on the diet of recent months.
The same goes for nutrition ap-
plied to performance;

Proteins have plastic functions
(regeneration, construction, re-
pair), but they are - at the same
time - a terrible fuel. If perfor-
mance needs to be improved,
their assimilation and/or their
use for energy purposes could
be a poor nutritional choice;
Muscle glycogen is composed of
glucose + water; in individuals
who tend to accumulate and
retain liquids, predisposed to
extramuscular “overflow”, or
other problems encountered
during re-feeds, it is better to
prepare carbohydrate top-ups
from dry sources (cereals, rice
cakes, toast, unleavened bre-
ad, Wasa crackers, wholemeal
biscuits, etc. ...) instead of wet
sources (pasta, potatoes, star-

chy foods in general). In this
way, the resynthesis of muscle
glycogen will reduce the water
stores in order to recharge the
muscles;

When choosing a good nutri-
tional strategy, the various
problems of adaptation need
to be given their due time. The
changes to “adjust the target”
should be implemented only
after at least 4-5 days from con-
solidation;

Fruit is an excellent source of
sugar, but it is advisable to cho-
ose fruit with a higher content
of fructose than sucrose (ho-
neydew melon being the best
choice).
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MAKING WEIGHT

RAPID WEIGHT LOSS
IN COMBAT SPORTS

Almost all combat sports have wei-
ght categories for competitions.
The basic assumption is that indi-
viduals with the same body mass
have similar physical strength and
similar limb length. The aim is to
make fighting fair by pairing ath-
letes with comparable physical
characteristics. And this is mostly
the case. It is easy to understand,
however, how body mass is only a
partial indicator of athletic cha-
racteristics. It is also possible to
shift between weight categories
to get an advantage. To do this,
athletes try to lose weight quickly
beforearace-even justafewdays
prior to it-soas to be assigned to
a lighter category at the weigh-in.
The assumption, in this case,
is that competing in a category
lower than one’s “natural” cate-
gory means being able to count on
a more favourable mass/power
ratio and a greater limb length,
compared to an opponent who
competes in his/her “natural” ca-
tegory.

This practice has, in fact, always
been widespread among agonists
and “making weight” is a strate-
gy as old as weight categories.
The American NCAA in 1997 even
prohibited the practice of cutting
weight in high school wrestling
competitions by subjecting athle-
tes to strict controls and careful
educational programmes, but wei-
ght loss proved to be too deeply
rooted in combat sports. A study
by Alderman et al represents
this “tradition” very well: athletes
no longer showed any behaviour
attributable to a rapid decrease
in weight in the context of NCAA

Figure No.1 I
THE SCORES OBTAINED |4ﬂ [
BY BRAZILIAN JUDOKAS 30 4

OF VARIOUS LEVELS
ARE REPRESENTED 0

ARTIOLI ETAL[3]: AHIGH
SCORE DENOTES THE
SEVERITY OF THE WEIGHT
LOSS PROCEDURE. AS
THE LEVEL INCREASES, S0

IN A QUESTIONNAIRE io 4 .
SUBMITTED TO THEM BY
D $ ¥ ¥ §

¢ &

DOES THE SEVERITY OF THE
PROCEDURE IN QUESTION.

competitions. However, as soon as
the athletes found themselves fa-
cing competitions in which weight
loss was not forbidden (such as in
international competitions) they
immediately returned to their old
habits with great enthusiasmlY,

Combat sports are practiced and
followed by millions of peaople
around the world. They represent
a constantly evolving and extensi-
ve business®El, During the Olym-
pic Games, about 1 medal in 4 is
conquered in one of these spor-
ts. It is evident, therefore, how
“making weight” is a topic at the
centre of great attention, calling
into question the health and per-
formance of athletes their sports
careers, the skills of their trainers
and health staff, and - of course -
the economic interests.

Not considering the heaviest ca-
tegory - which has little interest
in this practice - from 60% to 90%
of athletes (depending on sport,
level and age) reports having cut
their weight at least once in their
sports career starting, in most
cases, before the age of 15M. On
average, an athlete loses 5% of
his body mass in a very short time,
even in less than 5 days. The most

frequent mass decreases are of
2-5%, but about 40% of the ath-
letes obtain a reduction of their
body weight ranging from 5 to
10%, and reports of a reduction of
over 10% are not so rare.l*lI This
cycle of mass loss and reacquisi-
tion is repeated on average 2-5
times a year, up to cases in whi-
ch it is repeated even 10 times(®.
During some events - such as the
Olympic Games - the athletes are
weighed even 6 times over a pe-
riod of 14 days.

The ways in which athletes obtain
weight loss can be quite varied.
In general, the protocols followed
all include significant caloric re-
striction and major dehydration.
In addition to cutting liquids, car-
bohydrates and fats, athletes fol-
low methods ranging from inten-
se aerobic exercise in synthetic
clothing, to saunas, to training
carried out at high temperatures,
up to self-induced vomiting and
fasting [, As the competitive le-
vel rises, weight control procedu-
res become increasingly aggres-
sivell. Moreover, it seems that the
athletes most inclined to follow
the most severe regimes are those
who start the activity at an earlier
stagel”.



There are no significant diffe-
rences between the behaviour of
male and female athletest. In-
stead, we can ohserve a trend of
increasing severity moving from
the heaviest weight classes to the
lighter ones. The practice of rapid
weight loss almost disappears in
the maximum

categories.

We will not consider resources
such as diuretics, laxatives and
diet pills®®, as there is no doubt
abouttheirdangertothe athlete’s
health. Diuretics, in particular, are
banned by the World Anti-Doping
Agency®™® and are responsible for
the largest number of doping ca-
ses in combat sports. These sub-
stances can also “mask” the pre-
sence of prohibited substances
during anti-doping tests, increa-
sing the amount of urine and then
diluting the substances contained
inthe urine itselftl,

The aspects that make up this mat-
ter are varied and controversial
and many questions arise on what
are the most efficient protocols,
on the effects that this practice
can have on the health of athletes
and on the changes that could be
made to competition regulations.
The first question to ask, however,
remains if competing in a lower
weight category really helps ath-
letes to win more: what effect has
rapid weightloss on performance?
If it does not help to win, then it is
of nointerest.
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THE PERCENTAGES OF HIGH SCHOOL ATHLETES WHO HAVE REDUCED THEIR
WEIGHT BEYOND THE MINIMUM RECOMMENDED CATEGORY (MINIMUM
WRESTLING WEIGHT) AGAINST THE PERCENTAGE OF THOSE WHO CARRIED OUT
WEIGHT LOSS FOLLOWING THE INDICATIONS, RESPECTIVELY IN THE 4 LIGHTEST
WEIGHT CATEGORIES, IN THE 4 INTERMEDIATE CATEGORIES AND IN THE 4
HEAVIEST CATEGORIES[8]. IT CAN BE SEEN THAT THE SEVERITY OF WEIGHT LOSS
AND DISREGARD FOR HEALTH AND NUTRITIONAL INDICATIONS IS GREATER AMONG
THE LIGHT CATEGORIES AND ALMOST NON-EXISTENT AMONG THE HEAVIEST

CATEGORIES.

THE SUCCESS OF
WEIGHT CYCLERS

To what extent is it possible to
attribute, albeit partially, the suc-
cess of an athlete to rapid weight
loss practices? Several studies
have tried to provide an answer to
this question.

Wroble and Moxley observed the
competitive performance of a
group of highschoolwrestlers (not
considering heavyweights) after
providing them with an educatio-
nal programme on good nutrition
and the most appropriate ways to
lose weight. The two researchers
also indicated to athletes what
was the minimum weight class
to be achieved without incurring
health risks, based on their body
mass compositionatatime of year
out of competitions. After the com-

petitions, they interviewed the
athletesand were able to conclude
that 38% of the wrestlers had com-
petedin a category lower than the
recommended one. 57% of these
were placed, whereas only 33% of
those who had competed following
the instructions were placed. The
athletes ranked higher were tho-
se who had reduced their body
mass beyond the recommended
limit®. In reality, the virtue of this
data is polluted by the emotional
attitude of the athletes: it would
appear that the feeling of hun-
ger determines a feeling of anger
that in the competition translates
into aggression. It should also be
emphasized that the severity of
weight loss in an athlete also de-
scribes to a certain extent his/her
determinationin general.
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Similar results are reported by
Alderman et al™. In addition, it
seems that athletes competing in
the same weight category throu-
ghout their career are more suc-
cessfulll®: changing category, in
fact, means having to adapt to dif-
ferent opponents with different
strength and agility, having to fa-
miliarize with a different style of
combat and with different strate-
gic tactical approaches?: it is not
easy to describe the success of an
athlete by attributing importance
to one factor rather than another.
The result of a competition na-
turally depends on the athlete’s
technical preparation, on his/her
physicality and on the strategic
planning, but it also depends on
mood, the psychological compo-
nent and the episodic nature of
the competition. For example, ath-
letes associate everything related
to the weight loss procedure to
negative emotions such as anger,

fatigue, tension and exhaustion!
(12, Therefore, even evaluating the
incidence of Rapid Weight Loss is
very complicated. Although stan-
dardized laboratory tests do not
well describe the real competitive
performances because they do not
consider aspects such as technical
skill and competition anxiety, it is
necessary to refer to performan-
ce, rather than competitive suc-
cess, in order to break down the
total picture, analyze each single
partand then rebuild the puzzle.

RAPID WEIGHT LOSS
AND PERFORMANCE

The results of Hall and Lane show
that between the performances of
experienced boxers with one wei-
ght during training and another
during competitions, (with a wei-
ght decrease of about 5%), the
performance of athletes engaged
in circuit training does not vary
substantiallylY.

Fogelholm et al confirm that the
ability of the neuromuscular sy-
stem to produce strength is pre-
served after rapid weight loss:
by performing the Wingate test
before and after weight loss, the
results remain unchanged and the
anaerobicperformanceisnotcom-
promised®. They do not, however,
provide much information on the
type of diet followed, nor on the
body composition of the athletes.
Itisinteresting to note how athle-
tesadoptweightlossinsearchofa
better performance and have, the-
refore, the perception of perfor-
ming better: when they are shown
evidence that their performanceis
actually more or less equal to that
prior to weight loss, this genera-
tes amazement[y,

According to McMurray et al, du-
ring a period of severe caloric
restriction, the proportion of car-
bohydrates taken can make the
difference in maintaining or re-
ducing anaerobic performancet.
The maximal expression of power
is linked to the reserves of ATP and
phosphocreatine and the compo-
sition of the diet shows no effects
on it®7], As the average muscle
power and total work are not re-
duced, the carbohydrate intake of
a strongly hypocaloric diet should
not fall below 70% [ in this case,
in addition to the stored ATP and
PC, theglycogenstoresarealsoes-
sentiall’®. Low carbohydrate diets
combined with intense exercise
break down glycogen stores and,
consequently, work capacity!.

The fatigue rate, however, even
after 7 days of caloric restriction
does not undergo variations, and
the composition of the diet has no



effect on itl7Ie%, |t has also been
observed that a diet with a nega-
tive energy balance of circa 4200
kJ in an 8-minute run test at 85%
of the VO max, does not involve a
higher metabolic cost, nor chan-
ges in performance, at least in
the case where this regime lasts
7 days or lesst™. A reduced calo-
ric intake affects a lower lactate
response to exercise, indicating a
depletion of glycogen stores: 8-18
mM post-exercise plasma lactate
concentrations indicate a critica-
lity in the availability of carbohy-
drates.

A diet that, although hypocaloric,
maintains a normal compaosition
of macronutrients does not seem
enough to maintain lactate levels,
nor the expression of power; if the
low-calorie diet, however, provi-
des exaggerated carbohydrate
levels (> 50% of total caloric inta-
ke), the lactate level is however re-
duced, but does not decrease the
level of glycolysis, and the expres-
sion of power remains unchan-
ged. Degoutte et al indicates
that a <500g/d carbohydrate inta-
ke may not be sufficient to ensure
a rapid and efficient re-synthesis
of muscle glycogen after intense
exercisel'?l. According to Smith et
al, however, despite a low intake
of carbohydrates, there would be
enough energy from other sour-
ces (such as the Cori Cycle) to su-
stain high intensity boxing activity
such as 2 matches for a total dura-
tion of 9 min played over a 48 hour
period®l,

Hickner et al. report a decrease of
about 3.5% in upper limb perfor-
mance - in this case in a protocol
based on the arm crank exercise

MAKING WEIGHT

with a total duration of 6 minu-
tes - following a 4.5% weight loss
achieved in 3 days'®l. The exercise
results in an average increase in
lactate values of 1.1 mmol/litre,
which identifies an activation of
anaerobic metabaolism similar to
that sustained by wrestlers du-
ring a meet. The authors identify
glycogen depletion as likely cau-
ses of the decline in performance
and also a state of dehydration,
since an average plasma volume
decrease of 6.4% was observed®l.
Another possible cause is keto-
genesis due to the low intake of
carbohydrates that could decrea-
se the body’s ability to buffer me-
tabolic acids ', which can affect
the contractile ability of the mu-
sclesi?l,

According to an epidemiological
study on the wrestlers, rapid wei-
ght loss is associated with a high
probability of injury®®”, a probabi-
lity that increases during the com-
petitionratherthaninthetraining
phasel®. It would, in fact, appear
that a reduction of 5% of the body
mass influences metabolism, de-
creasing the synchronization of
the muscular contraction,

Figure No. 3
50 Soonkol = weightioss TOTAL WORK EXPRESSED
! IN THE EXERCISE OF ARM
R CRANK PERFORMED
2 - BY ATHLETES WHO CUT
al 3= WEIGHT (46.5 + 2.18
= 20 | _ KJOULES) AS OPPOSED
§ TO THAT EXPRESSED IN
10 THE CONTROL (48.22
i + 2.29 KJOULES). THE
0 - WEIGHT LOSS AFFECTED

THE PERFORMANCE BY
3.5%[16].

NUTRITIONAL STATE
AND PROTEIN
METABOLISM

Many studies show that, during
rapid weight loss, the body com-
partment most affectedisthelean
mass, although to a certain extent,
the fat mass also decreases®Pl, |t
also seems that athletes tend to
lose most of their weight during
thelast 48 hours, duetoincreased
dehydration.

Retinol binding protein (RBP) and
prealbumin (PA) are considered
energy and protein nutritional
status indices because of their
short half-life and because they
somehow describe the body's
sensitivity to changes in nutrition.
Their concentration decreases in
thecaseofareducedcaloricintake
(evenifthe proteinintake satisfies
the RDA), reduced protein intake
(regardless of the energy intake),
and in the event that both condi-
tions occurt?. A study conducted
on adolescent wrestlers took into
consideration an energetic restri-
ction of about 1706 kcal during the
season ( ~ 54% of the RDA for that
age group) and highlighted how
in actual fact the protein intake
generally recommended for an
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athlete during development (2.0g
/ kg bw)was not sufficient to main-
tain the levels of RBP and PABY,
The level of essential amino acids
decreases, since the reduced ca-
loric intake favours the oxidation
of amino acids to produce energy.
The concentration in the blood of
non-essential amino acids such as
glutamine and alanine, however,
increases: this is the signal that
it enters into the bloodstream to
become the substrate of glucone-
ogenesis in the livertY,

Many authors argue in fact, that
protein intake should increase
during the developing years and
- more generally - during periods
of energy restriction and in situa-
tions of strenuous exerciseP’. A
major anaerobic effort, in fact,
produces an increase in the levels
of urea, ammonia and uric acid, a
sign of an increase in protein ca-
tabolism associated with tissue
damage and fatiguel*?. Athletes
who are physically very active and
engaged in a rapid weight loss
programme, therefore, should
consider a higher protein intake
at least in line with the RDA refe-
rences.

DEHYDRATION

Rapid weight loss always produ-
ces a certain degree of dehydra-
tion. When the decrease in total
body water takes place too qui-
ckly, however, it can be very dan-
gerous. In 1997, three college
wrestlers died while following a
programme of saunas and inten-
se exercise at high temperatures,
wearing non-breathable synthetic
clothing.Itisknownthatalowlevel
of hydration can compromise the
thermo-regulation ability of our

body. These athletes had already
restricted their diet and reduced
their fluid intake. It should be em-
phasized that these athletes were
trying to drop a category by losing
about 15% of their weight, so their
protocol is to be considered extre-
me. The type of exercise they car-
ried out produced very high body
temperatures that could not be
dissipated by convection due to
the synthetic clothing. Also due to
this type of clothing, the process
of perspiration in dissipating heat
was ineffective. Postmortem exa-
minations revealed rhabdomyoly-
sis and myoglobinuria, confirming
the fact that death had been cau-
sed by hyperthermia due to dehy-
drationl®?. Many other cases of
death and health impairment due

to extreme dehydration practices
are documented.

In the context of rapid weight loss,
even more moderate procedures
than the above mentioned gene-
rate a more or less high degree of
dehydration. Fogelholm et al attri-
bute a decrease in aerobic perfor-
mance to dehydration, especially
in sub-maximal exercise: the lower
hydration results, in fact, in a de-
crease in plasmavolume, anincre-
ase in heart rate and electrolyte
imbalancel®.

There is evidence, however, that
ATP and phosphocreatine do not
undergo depletion in skeletal
muscle following dehydration 31,
Furthermore, short and maximal
efforts are not dependent on the
intake of glucose and oxygen, and



anaerobic performance is not af-
fected by dehydration4®3l, Smith
et al report that - by rapidly losing
weight through dehydration - the
plasma volume and lactate blood
concentration of athletes do not
change significantly. What is more
important, moreover, is that the
boxing performance (studied in
this case) is not correlated with
the plasma volumel®. Instead,
there is a significant increase in
sub-maximal heart rate if dehy-
dration exceeds 2% of the hydra-
ted body mass(®.

INTEGRATING AFTER
THE WEIGH-IN

The literature concerning athletic
performance in relation to rapid
weight loss shows very varied re-

sults, which are sometimes even
contradictory. It is often difficult
to interpret the results, since
they use different parameters,
procedures and assumptions. All
results reported to date, for exam-
ple, study the effects of weight
loss by assuming that athletes
cannot reintegrate nutrition and
hydration after a weigh-in. It can
be seen that in reality athletes
compete with a body mass greater
than that of the weight category
to which they were assigned. In
most sports competitions, in fact,
there is period of time between
the weigh-in and the actual start
of the competition: this period can
vary from a few hours to more than
a day and is exploited by athletes
forreintegration.

Degoutte et al noted that the acti-
vity of 5 Judo meets each lasting 5
minutes induces the same physio-
logical and psychological respon-
ses, whatever the caloric intake
of the previous 7 days, without
altering performance, provided
that the diet includes a large pro-
portion of carbohydrates and that
fluids can be reintegrated betwe-
en one meeting and another 2.
According to Fogelholm et al, if the
athletes have a period of 5 hours
for reintegration after the wei-
gh-in, the effects of dehydration
can disappear almost completely
and speed, vertical jumping and
anaerobic performance are not
compromised*3,

Artioli et al observed a group of
athletes who had reduced their
body mass by 5% in 5 days without
a particularly high carbohydrate
intake and without specific recom-
mendations. Without the possibili-

MAKING WEIGHT

ty of reintegration, both the stren-
gthoftheupperlimbsandthe judo
performance in a simulated com-
petition dropped®. On the other
hand, athletes who were allowed
to reintegrate carbohydrates and
liquidsin the 4 hours between the
weigh-in and the start of the com-
petition (recovering up to 50% of
the weight lost) kept their perfor-
mance unchanged, as well as the
levels of lactatel*?,

The results of the Artioli study also
show how weight-cyclers (in other
words, athletes with more expe-
rience in the practice of weight
loss) have probably undergone a
metabolic adaptation which al-
lows them to restore the glycogen
muscle reserves very quickly: an
expert can take advantage of the
possibility of reintegration, whe-
reas this might not be the case for
anovicel?,

AVOIDING ADROP
IN PERFORMANCE

If an athlete must lose more than
5% of his/her body mass in less
than a week to return to a certain
category, she/he must be aware of
the possible health risks and the
fact that performance may not be
good as expected.

A gradual weight loss (about 1kg/
week) would produce better re-
sults both in terms of body com-
position and performance, but the
athlete’s schedule rarely allows
it. Rapid weight loss should ide-
ally aim, however, at a reduction
in body fat, muscle atrophy and
dehydration. This is why strength
training and the supplementation
of BCAAs during the Rapid Weight
Loss phase is useful to preserve
muscle mass as much as possible.
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Moreover, the diet followed, albeit
hypocaloric, should maintain high
carbohydrate levels, higher than
50% of the total calories.

After a weigh-in it is recommen-
ded to consume a lot of fluids and
electrolytes, and to take sustained
amounts of carbohydrates. If the pe-
riod between the weigh-in and the
competition is very long, creatin
supplementation may also be useful.

Finally, if the period between the wei-
gh-inand the start of the competition
is less than 3 hours, then perhaps it
is not appropriate to prepare for that
competition with a rapid drop in wei-
ght, either through dehydration or by
cutting carbohydrates: there would
not be enough time.
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MOTION AND MUSCLE ACTIVITY ARE AFFECTED BY INSTABILITY LOCATION DURING A SQUAT EXERCISE

INTRODUCTION

Combining a typical resistance
training exercise with an instabi-
lity device, including an unstable
surface (e.g., a BOSU ball or Swiss
ball) has become increasingly
popular in exercise training pro-
grams. The perceived training be-
nefits of using instability devices
include: increased muscle coacti-
vation with lower force production
(4), increased core activation
when comparing similar exerci-
ses performed on a stable surface
(21,23), and strength gains due
to neural adaptations (2). It is ge-
nerally accepted that instability
devices are not recommended
when the primary objective of the
training is to increase strength
through muscle hypertrophy (3) or
toimprove force and power output
(12,28). However, the use of insta-
bility devices has been recommen-
ded for rehabilitation purposes
(6,11,21).

When performing a squat exer-
cise with an instability device, a
number of options are available
to generate an interface between
the user and the device. Instabi-
lity devices have included foam
surfaces (12), inflatable disks (1),
and a BOSU ball with the dome-si-
de down (8) and up (24). Using
these types of devices, instability
is generated from a bottom-up
approach. The effect of using a
top-down instability device, which
introduces instability at the hands
or upper body, compared with the
bottom-up instability, remains un-
clear.

Previous findings of muscle activa-
tion in both the lower extremities

and the trunk during a squat mo-
vement using instability devices
have yielded inconsistent results.
McBride et al. (16) found decrea-
ses in both force production and
averaged integrated electromyo-
graphy (EMG) values of vastus me-
dialis, biceps femoris, and medial
gastrocnemius during isometric
squats on an unstable surface
(inflated disk beneath each foot).
Similarly, Anderson and Behm (1)
did not find increases in EMG acti-
vity of biceps femoris or vastus la-
teralis comparing squats with 2in-
flatable disks under the feet, with
a regular bar on the ground, or
while using a Smith machine. Con-
versely, Youdas et al. (27) found
increases in hamstring activity
in both men and women surface
(foam pad) compared witha stable
surface. Anderson and Behm (1)
showed greater trunk activation
(upper and lower erector spinae,
and lower abdominals) during
unstable squatting; however, this
was contrary to McBride et al. (17)
who found no differences in upper
erectorspinae (atL,) during stable
and unstable squatting using both
absolute and relative loads.

The use of instability devices can
also enhance an athlete’s training
regime based on the principle of
training specificity, where it is re-
commended that athletes train
the movements of their sport in
the same environment as they
compete (2,3). An example of this
would be trainingonaBOSU ball to
enhance surfing performance, as
this is performed on an unstable
surface. However, many sports
are played on a stable ground
with perturbations occurring from

the top-down (e.g., body check in
hockey, shoulder-to-shoulder hit
in football) resulting in destabi-
lization of the trunk from the up-
per body as opposed to the lower
body. To implement unstable trai-
ning from a top-down perspective,
a novel device called the Attitube
was created. Briefly, the Attitube
is a cylinder that is half-filled with
water and uses the natural free-
flowing movement of the water to
provide instability, which can be
placed in the hands or across the
shoulders.

The main purpose of this explo-
ratory study was to compare the
effects of instability location du-
ring a squat exercise on trunk and
lower extremity muscle activation
patterns and kinematics. Squat
exercises were completed under
3 conditions: (i) stable load on a
stable surface, (ii) stable load on
an unstable surface, and (iii) un-
stable load on a stable surface.
Three-dimensional (3D) motion
of the ankle, knee, hip, and trunk
were captured, and the velocity
of the Bar/Attitube. Additionally,
electromyograms were recorded
from 12 bilateral muscles of the
trunk and lower extremities, and
all kinematic and EMG measures
were compared between instabi-
lity devices. It was hypothesized
that the activation in the trunk
musculature would increase du-
ring condition 3 (unstable load,
stable surface), whereas condi-
tion 2 (stable load, unstable surfa-
ce) would increase the activation
of the lower extremities. For the
kinematics, it was speculated that
condition 3 would result in the
greatest amount of trunk flexion
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Figure No. 1

PHOTOGRAPH OF THE EQUIPMENT USED DURING VARIOUS STAGES OF THE SQUAT EXERCISE.
(A) THE OLYMPIC BAR DURING UPRIGHT, (B) THE OLYMPIC BAR ON THE BOSU BALL AT 50% OF THE ECCENTRIC PHASE,
AND (C) THE ATTITUBE AT PEAK SQUAT DEPTH.

with the slowest velacity; howe-
ver, the results of the kinematic
data were mainly used to elabora-
te on explaining the mechanisms
behind the electro-myographical
activity.

METHODS

Experimental Approach

to the Problem

Subjects performed 3 repetitions
of a squat exercise under 3 con-
ditions: (a) standard Olympic bar
on the floor (BAR); (b) standard
Olympic bar on the dome-side of
a BOSU ball (BALL); and (c) the At-
titube on the floor (TUBE). No de-
tailed instructions on positioning
or timing (velocity) were given, as
these were dependent variables.
Specifically, 3D joint angles from
the ankle, knee, hip, and trunk, and
vertical velocity of the Bar/Attitu-
be were analyzed along with mu-
scle activation from 24 electrode
sites. The eccentric and concentric
phases of the squat exercise were
each analyzed in 25% intervals for
a total of 8 intervals. The intervals
and the device conditions were
the independentvariables.

Subjects

Ten male subjects from a universi-
ty population were recruited with
mean + 50 age, mass, and height
of 21 £ 3years, 83.4 + 14.4 kg, and
1.86+0.09m, respectively.Theage
range was 17-28 years. Subjects
were free of back pain and recent
injury requiring time off of school/
work at least 1 year before the col-
lection date. All subjects worked
outaminimum of 3times per week
and free-weight squat exercise
was a regular component of their
workout. The university's research
ethics board approved this study
and informed consent documents
were signed by participants prior
to collection. For minimal risk re-
search involving participants 16
years of age and older, parental
consentis not required in Canada.

Procedures

Equipment. The Attitube is a cylin-
der measuring 1.58 m in length
and 0.16 m in diameter and wei-
ghs 22.68 kg when half-full, which
matched the mass of the weighted
Olympic bar (21). The Olympic bar
measured 2.19 m in length and
had a diameter of 0.045 m, where-

as the BOSU ball measured 0.625
m in diameter and was 0.20 m in
height when unloaded. Before
data collection, each participant
was given the opportunity to fa-
miliarize themselves with the Atti-
tube by practicing with the device
outside of the laboratory. Also,
before beginning data collection,
participants were given another
chance to perform a couple of re-
petitionswith the Attitube and the
BOSU ball. The authors were able
to observe the participants’ squat
technique during the familiariza-
tion session and therefore were
confident with each individual's
ability to perform the movement.
The different instability devices
at various stages of the squat are
presented in Figure 1: starting
position during BAR (Figure 1A),
~50% of the eccentric phase du-
ring BALL (Figure 1B), and at peak
squat depth during the TUBE (Fi-
gure 10).

Data Collection. All kinematic and
EMG data were collected using
Vicon Nexus software (Vicon Sy-
stems, Ltd., Oxford, United King-
dom). Kinematic data were sam-
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MOTION AND MUSCLE ACTIVITY ARE AFFECTED BY INSTABILITY LOCATION DURING A SQUAT EXERCISE

pled at 50 Hz, whereas EMG si-
gnals were differentially amplified
(frequency response 10-1000 Hz,
common mode rejection 115 dB
at 60 Hz, input impedance 10 GQ;
3 of model AMT-8; Bortec, Calgary,
Canada) and converted from an
analog to digital signal at a rate of
2,500 Hz.

After skin preparation, pairs of
bipolar silver/silverchloride EMG
electrodeswith a center-to-center
spacing of 2.5 cm (Ambu Blue Sen-
sor N; Ambu A/S, Denmark) were
applied bilaterally to 12 muscles
of the trunkand lower extremities.
Electrodes were placed over the
largest portion of the muscle belly
of the left (L) and right (R) rectus
abdominis (RA) (18), external obli-
que (EO) (18), internal oblique (10)
(18), latissimus dorsi (LD) (18),
upper erector spinae (UES) (18),
lower erector spinae (LES) (18),
gluteus maximus (GMAX) (26), glu-
teus medius (GMED) (26), rectus
femoris (RF) (26), biceps femoris
(BIF) (26), medial gastrocnemius
(MGAS) (26), and vastus medialis
(VMED) (29). After electrode pla-
cement, a 5-minute rest trial was
performed with subjects lying su-
pine on a therapy table, and the
final 30 seconds were recorded.
Subjects then performed manual-
ly resisted maximum voluntary
contractions (MVCs) for each mu-
scle toelicita maximum EMG value
to be used for normalization.

The trunk muscles used a back ex-
tension off a therapy table for UES
and LES (18), a modified sit-up for
the abdominals (RA, EO, 10) (18),
and a lateral pull-down for LD (11).
The lower extremity MVCs were
performed in the manual muscle
testing postures outlined by Ken-
dall et al. (15). The MVC for the
quadriceps (VMED, RF) was from
a seated knee extension, where-
as knee flexion and hip extension
from prone were used for BIF and
GMAX, respectively. A standing
toe-raise with downward resistan-
ce attheshoulderswas performed
for MGAS and side-lying abduction
was used for GMED. To minimize
effects of fatigue, a rest period of
3-5 minutes between MVC trials
was provided.

After completion of the MVC pro-
tocol, 75 reflective markers were
placed over bony landmarks and in
clusters to allow for segment defi-
nition and tracking with a 7-came-
ra VICON MX40 motion-capture sy-
stem (Vicon Systems Ltd., Oxford,
United Kingdom). The anatomical
markers were placed according to
the Visual 3D full-body marker set
recommendations (Visual 3D v.4
software; C-Motion, Inc., German-
town, MD, USA). Five markers were
also attached to both the Olympic
bar and Attitube (2 at either end
and 1 nearthe center)to allow for
analysis of the Bar/Attitube velo-
city.

Subjects then performed 3 conse-
cutive squat repetitions for each
of the 3 conditions: BAR, BALL,
and TUBE, which were completed
in a random order. No specific in-
structions were given on how to
complete each of the squat tasks
(e.g., body positioning, timing);
subjects were instructed to per-
form the exercise as they normally
would during their regular wor-
kout.

Data Processing. Kinematic and
EMG data were processed using
Visual 3D v.4 software (C-Motion,
Inc., Germantown, MD, USA). The
marker data were used to define
and track the foot, shank, thigh,
pelvis, head, and trunk (acromion
to iliac crest) segments. Joint an-
gles from the ankle, knee, hip,
absolute trunk angles, and trunk
angles relative to the pelvis were
calculated for each plane of mo-
tion according to the right-hand
rule using a flexion/extension-la-
teral bend-axial twist rotation se-
quence (Table 1). Vertical velocity
of the center of gravity of the Bar/
Attitube was also calculated, with
the positive being upward.

Raw EMG signals were dual-pas-
sed with a Butterworth high-pass
filter at a 30-Hz cut-off to attenua-
te heart rate contamination (10)
followed by full-wave rectification
and

low-pass filtering with a fourth or-
der Butterworth filter with a cut-

TableNo. 1 e . :
SUMMARY OF Positive joint angles Frontal plane Sagittal plane Transverse plan

Adduction

ANGLE MOVEMENTIN
EACH PLANE.

Adduction Flexion Internal Rotation
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off frequency of 6 Hz to produce
the linear envelope of the signal.
Each channel of EMG had the re-
sted trial bias removed and was
normalized to the maximum value
obtained during the appropriate
MVC exercise, resulting in the EMG
signal being expressed as a per-
centage of MVC (%MVC).

Eachliftwasseparatedintotheec-
centric (ECC) and concentric (CON)
phases by determining the point
at which the velocity of the Olym-
pic bar or Attitube reached zero.
For analysis purposes, a mean
value was calculated at 25% in-
tervals (0-25%, 25-50%, 50-75%,
and 75-100%) for each of the 2
phases. For each participant, the 3
repetitions were averaged at each
interval to provide a single repre-
sentation of the squat movement,
resulting in a total of 8 values (4
intervals 3 2 phases) for each kine-
matic and EMG measure.

Statistical Analyses

The Statistical Package for the So-
cial Sciences (SPSS, version 17.0;
SPSS, Inc., Chicago, IL, USA) was
used for all analyses.Initially, a
2 x 3 x 8 (side [L, R] x device [BAR,
BALL, TUBE] x interval [0-25% ECC
through 75-100% CON]) repea-
ted measures analysis of varian-
ce (RM-ANOVA) was run on each
dependent measure. If no effect
of side was present, left and right
were averaged within subjects
and rerun as a 3 x 8 (device x in-
terval) RM-ANOVA. This resulted
in 3 x 8 RM-ANOVA being used for
each muscle, except LD and UES;
all 3 planes for trunk and ankle an-
gles, frontal and transverse plane
knee angle, transverse plane hip
angle, and the vertical velocity of

the Bar/Attitube. A 2 x 3 x 8 RM-A-
NOVA was used for sagittal knee
angles, sagittal and frontal planes
of the hip angles, and LD and UES
muscles. All differences were con-
sidered significant at p < 0.05 and
significant F-tests were further
analyzed pairwise using a Bonfer-
roni correction. If sphericity was
violated, Greenhouse-Geisser cor-
rections were used to determine
the degrees of freedom. Intraclass
correlations (ICCs) using a 2-way
model were performed across the
8 intervals (from 0 to 25% ECC to
75-100% CON) for each depen-
dent measure and condition. For
example, biceps femoris in the
BAR condition was considered one
ICC calculation. This was repeated
in each condition for each measu-
re of EMG and kinematic measures
in each plane of motion.

RESULTS

Generally, the TUBE decreased ES
and GMAX activation while increa-
sing activation in the abdominals,
and the BALL condition had the
greatest effect on the lower extre-
mities by increasing activation in
RF, VMED, BIF, and MGAS. In terms
of kinematics, the TUBE decreased
trunk flexion, the BALL increased
ankle eversion, and both TUBE and
BALL trials were performed with
a slower vertical velocity than the
BAR. Additionally, the peak knee
flexion angle did not differ betwe-
en devices, confirming that the
depths of the squat were similar
across all conditions.

Electromyography-Trunk Muscles
Both upper and lower ES muscles
had lower activation with the TUBE
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MOTION AND MUSCLE ACTIVITY ARE AFFECTED BY INSTABILITY LOCATION DURING A SQUAT EXERCISE

as shown through significant in-
teractions between device and
interval (F, ., > 1.98, p < 0.024).
In UES, no differences were found
between the left and right sides
for any interval (p > 0.190), al-
though the left side showed up to
1.4 times more activation in the
BAR than the TUBE at 50-75% ECC
through 0-25% CON (p < 0.033)
(Figure 2). Additionally in LES, the
BALL condition had up to 1.5 times
greater activation than the TUBE
at the beginning (0-25% ECC) and
end (25-100% CON) of the move-
ment (p <0.018).

Conversely, the TUBE condition
showed higher activation in the
abdominal muscles, with a signifi-
cantinteraction between the devi-
ceandinterval onRA(F , . =4.91,
p < 0.001) and a significant main
effect of device on both EQ (F, g,
= 8.60, p = 0.014) and 10 (F,,, =
5.85,p<0.011).

Activation of RAwasupto 3.3times
greater in the TUBE than in the
BALL during the first (0-25% ECC,
p =0.004) and last (75-100% CON,
p = 0.01) intervals. In the oblique
muscles, the TUBE condition had
2.8 times greater EQ activation
thanthe BAR (p=0.045)and 1.5 ti-
mes greater |0 activation than the
BALL condition (p=0.036).

Electromyography

Lower Extremity

The 3x8ANOVA for GMAX, RF, VMED,
BIF, and MGAS %MVC each revea-
led significant interactions betwe-
en the device and interval (F , ;>
1.97, p<0.025).The activation pat-
terns of GMAX were similar during
the ECC phase; however, through
the middle half of the CON phase
(25-75% CON) the activation du-
ring the BAR was up to 1.3 times
greater than during the TUBE (p
< 0.023) (Figure 3). Rectus femo-
ris, VMED, and BIF all started with
up to 1.9 times greater activation
during the BALL condition compa-
red with the BAR at 0-25% ECC (p
< 0.038). The BALL also showed up
to 1.9 times more activation than
the TUBE from 0 to 50% ECC in RF,
0-25% ECC in VMED, and 25-50%
ECCin BIF (p < 0.014). Likewise, the
end of the trials (75-100% CON
in VMED and 50-100% CON in BIF)
showed up to 1.5 times greater
activation in the BALL than in the
TUBE conditions (p < 0.029). Fur-
thermore, using the BALL resulted
inincreased MGAS activation up to
3.4 times greater than that of the
BAR from 0 to 50% ECC and up to
2.6 times greater than the TUBE
from 25 to 75% ECC (p < 0.039) (Fi-
gure 4).

Kinematics

The absolute trunk flexion angle
decreased with the TUBE as shown
by the significant interaction
(Fi4125 = 9-24, p < 0.001) (Figure 5).
From 50-75% ECC through 0-25%
CON, the TUBE showed up to 1.2 ti-
mes less flexion than both the BAR
and BALL conditions (p < 0.027).
Flexion was also up to 1.2 times
less in the TUBE than in the BALL
at 25-50% ECCand from 25t0 75%
CON (p <0.018) (Figure 5). Relative
trunk flexion was 1.5 times less in
the TUBE than in the BALL at 25-
50% CON (p = 0.046), and no other
effects of the device on the trunk
angle were found in any plane, in-
cluding frontal and transverse, for
both absolute (p > 0.06) and relati-
ve (p>0.23)angles.

Motion at the ankle was primarily
affected by the BALL condition. A
main effect of the device on fron-
tal plane motion (F, ., =49.02,p
<0.001) showed that the BALL had
upto4.2timesmore eversion than
both BAR and TUBE (p < 0.001). An
interaction of the device and the
interval was found for sagittal an-
kle motion (F., ., >4.14, p < 0.001)
with dorsiflexion being generally
reduced in the BALL from 50 to
75% ECC to 25-50% CON, and re-
aching a significant difference of

Figure No.2

MEAN (SD) PERCENTAGE
OF MAXIMUM VOLUNTARY
CONTRACTION (%MVC()
OF LEFT UPPER ERECTOR
SPINAE AT EACH
INTERVAL. SIGNIFICANT
DIFFERENCES BETWEEN
DEVICES ARE SHOWN
WITH AN ASTERISK (*)
ATP < 0.05.
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Figure No.4

MEAN (SD) PERCENTAGE

OF MAXIMUM VOLUNTARY
CONTRACTION (%MVC) oF
MEDIAL GASTROCNEMIUS AT
EACH INTERVAL. SIGNIFICANT
DIFFERENCES BETWEEN DEVICES
ARE SHOWN WITH AN ASTERISK
(*JATP <0.05.

1.2 times less dorsiflexion in the
BALL thanin the TUBE at 75-100%
ECC (p = 0.043). No significant dif-
ferences were found for forefoot
abduction/ adduction motion (p >
0.163).

Movement at the knee showed
variable results, as there were no
effects found in the frontal plane
(p > 0.483), a 3-way interaction
in the sagittal plane (F,, .. = 1.79,

14,126

p = 0.048), and a main effect of
device (F,,, = 5.74, p = 0.012) in
the transverse plane. Left knee
flexion was up to 5.008 greater
than right knee flexion in the BALL
and TUBE conditions (p < 0.049),
yet both sides had identical inter-
val patterns. At the start (0-25%
ECC) and end (75-100% CON) of
the trial, knee flexionwasupto 1.8
times greater in the BALL than in

Figure No.3

MEAN (SD) PERCENTAGE
OF MAXIMUM VOLUNTARY
CONTRACTION

(%MVC) OF GLUTEUS
MAXIMUS AT EACH
INTERVAL. SIGNIFICANT
DIFFERENCES BETWEEN
DEVICES ARE SHOWN
WITH AN ASTERISK (*) AT
P < 0.05.

both BAR and TUBE conditions (p
< 0.044). However, the peak of the
squat depth (75-100% ECC and
0-25% CON) did not differ across
the devices (p > 0.071). The veloci-
ty of the Bar/Attitube throughout
the entire squat movement was
lower with the TUBE and BALL as
shown by a significant interaction
between the device and interval
(F,,,.-=9.19, p, 0.001) (Figure 6).

14,126

Figure No.5
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MEAN (SD) ABSOLUTE
TRUNK FLEXION (8)

AT EACH INTERVAL.
SIGNIFICANT
DIFFERENCES BETWEEN
DEVICES ARE SHOWN
WITH AN ASTERISK (*) AT
P <0.05.
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The BAR was performed up to 2.1
times faster than the TUBE at all
intervals (p < 0.043) and up to 1.3
times faster than the BALL from
25t075% ECC (p < 0.038). Also, the
BALL was 2.0 times faster than the
TUBE at the beginning of the trial

(0-25% ECC, p = 0.003) (Figure 6).

Intraclass Correlations

The ICC r values were considered
moderate, strong, and very strong
between 0.400-0.599, 0.600-
0.799, and 0.800- 1.00, respecti-
vely (22). Overall, the EMG ICCs
ranged from r=0.701to r=0.976,
and the kinematic ICCs ranged
fromr=0.727 to r=0.999, indica-
ting strong to very strong reliabi-
lity of the measures. Specific to
each condition, the EMG ICCs ran-
gedfromr=0.701tor=0.948,r=
0.787tor=0.976,andr=0.778tor
=0.972in the BAR, BALL, and TUBE
conditions, respectively. Similarly,
the kinematic ICCs ranged from r
=0.747t0r=0997,r=0.893tor
=0.999,and r=0.727 to r=0.996
in the BAR, BALL, and TUBE condi-
tions, respectively.

DISCUSSION

The squat exercise is commonly
used within strength and rehabi-
litation training programs, often
including the use of instability de-
vices designed to create an inter-
face between the userand a labile
surface located under the feet.
This is the first study to analyze
the squat exercise using an une-
ven distribution of mass, which
is designed to create top-down
instability. Top-down instability
could allow for greater specifici-
ty of training than the traditional
bottom-up instability practices,
depending on the parameters of
the sportin question.

Generally, the TUBE condition re-
sulted in less trunk flexion and
decreased activation levels of
ES muscles while increasing the
activation of the abdominals. The-
se findings resulted in a partial
acceptance of the first hypothe-
sis in that activation of the an-
terior trunk muscles increased
while that of the posterior trunk
muscles decreased. The second
hypothesis was accepted as the
BALL condition tended to increa-
se muscle activation of the lower

Figure No.6

MEAN (SD) VERTICAL
VELOCITY OF THE CENTER
OF GRAVITY OF THE BAR/
ATTITUBE (M-S*) AT EACH
INTERVAL. SIGNIFICANT
DIFFERENCES BETWEEN
DEVICES ARE SHOWN
WITH AN ASTERISK (*) AT
P <0.05.

extremities with the exception of
GMAX, which was higher during the
stable BAR trial. The quadriceps,
hamstrings, and calf muscles all
started with greater activation on
the BALL through at least the first
25% of the eccentric phase, indica-
ting their role to maintain balance
in an unstable condition during
the initiation of the movement.
Biceps femoris continued this pat-
tern during the latter half of the
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concentric phase, further demon-
strating the effects of the BALL
on the lower limb musculature.
Additionally, the frontal plane mo-
tion at the ankle was likely due to
the design of the BALL itself, thus
forcing the subjects into eversion
while standing onthe BALL (Figure
1B). This could have implications
for both strength and balance
training programs specifically
designed to target the functional
stability of the ankle, as balance
training has been suggested to
improve postural control after la-
teral ankle sprains (14).

The decreased ES activity during
the TUBE trial likely stems from the
observed decrease in trunk flexion
when compared with the BAR and
BALL trials, which showed greater
ES activation with more flexion
(Figures 2 and 5). Interestin-
gly, even with the reduced trunk
flexion observed during the TUBE
trial, the trunk flexors (RA, EO,

and 10) showed higher activation
patterns. This highlights some of
the functional differences that
the top-down instability offers.
The stable (Olympic) bar did not
place much demand on the trunk
flexors, as the extensors were the
most activated to maintain trunk
position.

However, the uneven distribution
of mass from the free-flowing wa-
ter tended to place a greater de-
mand on the flexors, which could
result in loading “penalties” as-
sociated with maintaining spinal
stability. Likewise, an increase in
trunk flexion from the BAR and
BALL trials would lead to an incre-
ased extensor moment, also re-
sulting in larger compression and
shear forces at the low back. As
spinal loading was not measured
directly or indirectly, it remains
unclear as to which instability de-
vice places the greater loading de-
mand on the low back.

In terms of loading, Willardson
et al. (25) found no differences in
trunk EMG activity during a squat
movement between 50% of 1-re-
petition maximum (1RM) on a
BOSU balland 50% and 75% of 1RM
on a stable surface, suggesting
that the load itself was a primary
factor for altering muscle activa-
tion as opposed to the surface.
In the current study, it was found
in the TUBE trial that abdominal
activation increased compared
with that in the BAR, even at the
same low-level loads. This further
highlights some of the differences
between the top-down versus the
bottom-up instability approach.

Athletes do not require instabi-
lity devices for strength gain be-
nefits; however, in a general or
rehabilitative population, there
may be assaciated health benefits
(6). Recently, Desai and Marshall
(9) compared trunk muscle acti-
vation (RA, EO, and LES) during
unweighted squats with 2 air disks
under the feet of those with low
back pain and those without back
pain. The back pain group showed
inconsistent results (both increa-
ses and decreases of ES activity),
and therefore it was concluded
that a labile surface may not help
rehabilitate the pain group becau-
se of adaptive patterns of muscle
activation (9). The labile surface
affected whole-body balance,
not necessarily EMG activity, and
could increase the risk of falling
(9). Additionally, Miletello et al.
(20) found that novices were fa-
ster during descent and slower
during ascent in a stable squat
of 1RM, with the increased acce-
leration leading to increased risk
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of knee injury. Furthermore, it has
also been suggested that low back
muscle endurance is also impor-
tant to consider, with increased
repetitions of less demanding
exercises providing low-back he-
alth benefits (19). Perhaps using
atop-downinstability device could
be a viable rehabilitation tool op-
tion as lower ES activation (Figure
2) with a slower velacity (Figure 6)
was found during the TUBE con-
dition, which could increase the
endurance and perhaps provide a
challenge to the stabilizers such
as quadratus lumborum and mul-
tifidus, although further research
is required to test the efficacyina
clinical setting.

Other potential benefits of the
TUBE condition may be found while
learning proper squat technigue.
Presently, the decreased velocity
in both ECC and CON phases of the
TUBE condition (Figure 6) could
help with technique and lower the
injury risk for novices. The decrea-
sed velocity of the TUBE likely also
explainsthe activation of GMAX (Fi-
gure 3), as less of a muscle “burst”
was found during the CON phase.
This indicated that potentially
more focus was on maintaining
balance and technique throu-
ghout the movement and further
highlighted the potential for using
a top-down instability device in
conjunction with learning proper
squat technique, as opposed to in-
creasing muscle hypertrophy.

A possible confounder of these re-
sults could stem from the effects
of velocity on movement outco-
mes. For example, Hatfield et al.
(13) found that a squat exercise
performed under self-selected
pace resulted in increased peak

power, force, and volume when
compared with an intentional-
ly slow movement. Additionally,
Bentley et al. (7) showed that as
squat cadence increased, so too
did peak ground reaction force. As
aresult,itisquite possiblethatthe
EMG outcomes are a direct result
of the velocity of each condition,
such as the GMAX activation being
greater in the concentric phase of
the BAR condition. However, it was
also suggested that performing a
squat under slow conditions could
provide training for muscular en-
durance (13) which could lead to
improvements in health in speci-
fic regions, such as the low back
(19). Furthermore, it is important
to note that any changes in EMG
due to changes in velocity are still
a direct result of the device itself.
Thus, training with an unstable
device such as the TUBE will cause
a slower velocity, which in turn af-
fects the measurement outcomes.
One of the limitations of this study
stems from the methodological
design and the use of an absolute
load instead of arelative load (21).
The reason for the low absolute
load of 22.68 kg was primarily for
safety concerns as the effects of
the Attitube device were unknown.
Willardson et al. (25) also noted
safety concerns when performing
squat exercises on a BOSU ball
and limited their participants to
50% of a 1RM, compared with 75%
of a 1RM on the stable floor. Also,
changing the amount of water/
space ratiowould have altered the
instability of the device on a parti-
cipant-by-participant basis. Incre-
asing the amount of water in the
TUBE would in effect decrease the
instability, where a completely full

TUBE would essentially be a stable
device. Additionally, the novelty of
the experimental conditions could
have had an impact on the resul-
ts. Future work could focus on
different loads and different spe-
eds as well as long-term training
effects to help further elucidate
the effects of using a top-down
instability device. Furthermore,
objective comparisons of muscle
activation across exercise-based
studies were difficult to make due
to varying methodological diffe-
rences in EMG processing, such as
using the linear envelope as oppo-
sed to root mean square analysis
over the entire signal. Regardless
of this fact, similar trends emer-
ged and comparisons can still be
made in terms of general increa-
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ses or decreases in muscle activa-
tion according to the type of insta-
bility device used.

In summary, the effects of the lo-
cation of instability during a squat
exercise were analyzed in terms of
3D motion and muscle activation
patterns of the trunk and lower
extremities. Top-down instabili-
ty came from a waterfilled tube,
whereas a BOSU ball provided
the bottom-up challenge, with a
stable condition alsoincluded. The
concentric and eccentric phases
were both analyzed in 25% inter-
vals (8 total) across all measures.
In general, changing the location
of instability during a squat exer-
cise changed the kinematic and
muscle activation patterns of the
trunk and lower extremities. The

top-down (TUBE) decreased the
GMAX prime mover activation whi-
le increasing activation of the ab-
dominal muscles, as well as decre-
asing the amount of trunk flexion.
By contrast, the bottom-up (BALL)
increased the activation of the
quadriceps and hamstrings and
directly altered the movement at
the ankle. Additionally, both the
TUBE and BALL devices affected
the velocity of movement with
slower squats performed with un-
stable devices.

PRACTICAL
APPLICATIONS

Performing squat exercises with
different training devices are
often used to enhance training
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(2) or facilitate rehabilitation (5).
Using a top-down training device
highlighted the postural demands
in using this type of equipment
during a squat exercise as shown
through the lower velocity, decre-
ased trunk flexion, and increased
abdominal EMG activation. Ad-
ditionally, the bottom-up device
had a direct effect on the lower
extremities, indicating the poten-
tial importance of the location of
the instability when considering
specific training goals. QOverall,
the location of the instability du-
ring a squat exercise changed the
electromyographic and kinematic
patterns, which has implications
for learning technique, rehabilita-
tion purposes, and setting specific
training goals.
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RELIABILITY OF THE ONE-REPETITION-MAXIMUM POWER CLEAN TEST IN ADOLESCENT ATHLETES

INTRODUCTION

Resistance training has consi-
stently demonstrated to be a safe
and effective mode of exercise for
children and adolescents provided
that age-appropriate training gui-
delines are followed, and
qualified instruction is available
(10,25). Current public health
objectives nowaimtoincrease the
number of school-age youth who
participate in muscle strengthe-
ning activities, and the qualified
acceptance of youth resistance
training by medical and fitness or-
ganizations is becoming universal
(3,9,23,29). However, methods for
evaluating strength and power in
younger populations remain con-
troversial. Although 1-repetition
maximum (1RM) testing is suppor-
ted by the National Strength and
Conditioning Association (NSCA)
and has been used by researchers
to assess muscular fitness in he-
althy children and adolescents
(7,9,15,31), some observers re-
main opposed to maximal lifting
inyounger populations because of
the presumption that high-inten-
sity loading may cause structural
damage (2). These differing views
reported in the literature have re-
sulted in ambiguity surrounding
the issue of strength and power
testing in youth. Moreover, little
is known about the reliability of
muscular fitness testing in young
lifters.

In adult athletes, test criteria such
as the 1RM power clean are routi-
nelyusedtodevelopindividualized
programs and assess the effecti-
veness of a training cycle (16,20).
The 1RM power clean assessment
is unique because it can be used
to test strength and power. Unlike

traditional resistance exercises
such as the bench press and back
squat that are performed at a re-
latively low movement speed, the
power clean is an explosive but
highly controlled movement that
is performed at a maximal move-
ment speed. In the power clean
exercise, a barbell is lifted from
the platform to the shouldersin a
single, continuous, forceful move-
ment. Success with the power cle-
an exercise involves complex and
synchronized neural recruitment
patterns and may provide a better
impression of an athlete's whole
body power relative to other re-
sistance exercises. Accordingly,
some experts hypothesize that
power clean performance may be
directly associated with sport-re-
lated power (7,19). In adult athle-
tes, the power clean test provides
a highly reliable measure of ma-
ximum muscular power (21,33).
To our knowledge, no similar data
exist that evaluate the reliability,
validity, or safety of such testing
with power clean movements in
adolescent athletes. Given the link
between power training and spor-
ts performance, it is paramount
that pediatric researchers and
youth coaches establish the relia-
bility of power testingin youth.

The assessment of maximal mu-
scular power is one of the most
important determinants of athle-
tic performance (7,11,19). Althou-
ghfield tests such as the standing
long jump and vertical jump are
typically used to assess anaero-
bic power in younger populations
(6,22,28), weightlifting move-
ments, such as the power clean,
are perhaps the best measure of
combined whole-body strength

and power (14,19). During the
performance of the power clean,
the lifter must initially exert high
forces to accelerate the barbell
through the entire range of pul-
ling without actively decelerating
the barbell.

Although our laboratory has exa-
mined the safety, efficacy, and re-
liability of 1RM strength testing
in children (12,13,22), an asses-
sment of maximal power clean
testing remains unexplored in
younger populations. For the 1RM
power clean to provide meanin-
gful information to youth coaches
and pediatric researchers, it is
important to perform a reliabi-
lity assessment of this measure
in young lifters. Information per-
taining to the reliability of 1RM
testing in younger populations is
vital for the accurate assessment
of training outcomes and the re-
plication of research experiments.
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This information is particularly
important relative to the updated
NSCA position statement article
on youth resistance training that
supports maximal lifting in youn-
ger populations provided age-ap-
propriate guidelines are followed
(9). Hence, the aim of this investi-
gationwastoassess the reliability
of the 1RM power cleaninagroup
of adolescent athletes.

METHODS

Experimental Approach

to the Problem

In this study, we assessed the re-
liability of the 1RM power clean
in trained adolescents who had
experience performing weight-
lifting exercises. Subject perfor-
med the 1RM power clean on 2
nonconsecutive test sessions (3-7
days apart) atthe same time of the
day (late afternoon).

Test procedures were administe-
red by a USA weightlifting senior
level coach and consisted of a sy-
stematic progression in test load
until the maximum resistance that
could be lifted for 1 repetition
using proper exercise technique
was determined. This approach al-
lowed us to carefully monitor the
response of each subject to the
testing protocol, individually eva-
luate 1RM performance, and as-
sess the reliability of power clean
testing inyoung lifters.

Subjects

The methods and procedures used
in this study were approved by the
Institutional Review Board for use
of human subjects at the College,
and informed consent was obtai-
ned from all parents and assent
was obtained from each subject
before participation. Thirty-six
male athletes (age 15.9+1.1 ye-

ars, body mass 79.1=20.3 kg,
height 175.1+7.4 cm) volunte-
ered to participate in this study.
All the subjects participated in
interscholastic sports (primarily
American football, basketball, and
lacrosse) and were recruited from
an after-school strength and con-
ditioning program.

In this after-school program, the
participants received daily in-
structions on weightlifting move-
ments, resistance training, plyo-
metric exercises, and speed and
agility from Certified Strength
and Conditioning Specialists and
weightlifting coaches. As per the
guidelines from USA Weightlifting
(30), the participants learned how
to perform the front squat; Roma-
nian deadlift; and modified cleans,
pulls, and presses with a wooden
dowel before attempting to per-
form more advanced exercises.
Progression was based on actual
motor skill competence and tech-
nical proficiency. Proper exercise
technique and lifting procedures
that included instructions on how
to safely “miss” a lift were reinfor-
ced during movement preparation
activities and training sessions.
Training loads and exercises were
progressed over time by members
of the coaching staff as confiden-
ce and competence to perform
advanced multijoint exercises
improved. If an exercise was per-
formed incorrectly, the lifters’
performance was reassessed by
a member of the coaching staff
and, if appropriate, the training
load was reduced. Only lifters who
demonstrated proper exercise te-
chnique during training sessions
participated in 1RM testing pro-
cedures to evaluate progress and
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determine appropriate training
loads. On average, the subjects in
this investigation had 16.5 6 1.1
months of experience in perfor-
ming various weightlifting move-
ments, including the power clean
and snatch exercises.

Both the subjects and their pa-
rents were informed about the
objectives and scope of this
project, and they completed a he-
alth history and physical activity
questionnaire. The exclusionary
criteria used were (a) subjects
with a chronic pediatric disease
and (b) subjects with an orthope-
dic limitation. All the volunteers
were accepted for participation.

Procedures

A USA Weightlifting Senior Level
coach who trained several young
athletes at the National School-A-
ge Weightlifting Championships
evaluated performance on all
1RM lifts. Certified Strength and
Conditioning Specialists who had
experience testing and training
school-age youth assisted with
testing protocols. All study pro-
cedures took place after school
(3:00-5:00 PM) during the Spring
semester in a public high scho-
ol strength and conditioning fa-
cility using competitioncaliber
Olympic barbells and plates. All
the subjects were familiar with
1RM testing procedures and were
evaluated individually by quali-
fied professionals. Before testing,
all the subjects participated in a
10-minute warm-up session, whi-
ch included dynamic movement
activities for the ankles, hips,
shoulders, and wrists.

To perform the power clean exer-
cise, the subjects placed their

hands on the barbell slightly wider
than shoulder width, with their
hips lower than the shoulders and
the barbell about 3 cm in front of
the lower leg region (shank) with
their feet about hip width apart.
The subjects were reminded to
“set the back” in the proper posi-
tion with “chest up,” elbows ro-
tated outward, and eyes looking
forward. The subjects initiated the
power clean by deliberately lifting
the barbell off the floor with a for-
ceful extension of their knees and
hips while keeping their shoulders
directly over the barbell. During
thisphase ofthelift,thearmsand
chest were “tight” and the barbell
remained close to the body.

As the barbell rose above the kne-
es, each subject explosively tran-
sitioned into the second pulling
phase by extending their hips,
knees, and ankles as if jumping
into the air. When their lower
body reached full extension, the
subjects forcefully shrugged their
shoulders with both elbows fully
extended. The subjects avoided
the temptation to bend their el-
bows during this phase of the lift,
which isacommon errorininexpe-
rienced lifters.

As the barbell continued to rise,
the subjects quickly flexed their
elbows, hips, knees, and ankles to
pull their bodies under the bar-
bell to catch the weight in a quar-
ter-squat position with feet about
shoulder width apart. By relaxing
their grip during the catch pha-
se of the lift, the subjects were
able to receive the barbell across
their shoulders with both elbows
pointing forward. The subjects
performed a quarter squat to the
standing position once the barbell

was located across the front of the
clavicles and anterior deltoids. Al-
though the power clean exercise
consists of different phases, this
movement requires the lifter to
quickly and forcefully lift the bar-
bell from the floor to the front of
the shoulders in one continuous
movement without interruption.
Details of the power clean exerci-
se have been previously described
(14,26).

In our investigation, the 1RM was
recorded as the maximum resi-
stance that could be lifted using
proper exercise technique for one
repetition. Before attempting a
1RM, the subjects performed a
progressive series of 5 subma-
ximal sets of 1-2 reps with mo-
derate to heavy loads (~50-90%
of the estimated 1RM). Weights
prescribed for warm-up sets and
testing were based on a subject’s
previous weightlifting experience
or prior 1RM test results, which
were noted on a “testing helper”
data sheet. If a weight was lifted
with proper form during a 1RM
trial, the subsequent 1RM weight
attemptwasincreased by approxi-
mately 2.5-7 kg and the subject
attempted another 1RM trial after
approximately 3 minutes of rest.
The increments in weight were de-
pendent on the effort required for
the lift and became progressively
smalleras the subject approached
the 1RM.

Appropriate progression of loa-
ding during 1RM trials was deter-
mined by a senior level weight-
lifting coach who trained all the
subjects in this investigation. In
the case of a failed 1RM lift, the
subjects who attempted to main-
tain proper exercise technique
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without any major technical flaw in perfor-
mance were permitted a second attempt
at the same weight. Each subject’'s 1RM
was determined within 3-5 trials. Qualified
strength and conditioning professionals
provided encouragement and reinforced
the importance of proper exercise techni-
que throughout all testing sessions with
appropriate coaching cues. Three to seven
days after the first 1RM trial, the subjects
returned to the centerin the afternoon and
performed the second 1RM trial following
the same testing protocol with the same
instructors. The subjects were instructed
to avoid heavy lifting for 48 hours before
each testing session and observe proper
nutrition practices, including adequate hy-
dration. Throughout the study period, the
subjects were questioned by test admini-
strators for the occurrence of an injury or
complaints of muscle soreness.

Statistical Analyses

Statistical procedures were performed
using SPSSversion

17.0 for windows (Chicago, IL, USA) and SAS
version 9.1 (SAS Institute, Cary, NC, USA).
Descriptive statistics were calculated for
all variables. The relative reliability of the
data was determined using a 2-way ran-
dom effects model ICC(2,k), and Pearson
correlation coefficient was calculated over
the 2 test sessions. A repeated measures
analysis of variance was used to evalua-
te any potential difference between test
days, and the significance was set at p #
0.05. Bland-Altman plots, linear regression
analysis, and typical error analyses (square
root of mean square error) were also used
to evaluate reliability. Accordingly, minimal
differ ences (MDs) needed to be considered
real were calculated (typical error 3 1.96 3
square root of 2) to provide ameasure
of the clinical significance of the observed
changes in power clean performance. Data
arereported as means and SDs.

RESULTS

All the subjects completed the study according to the afore-
mentioned methodology. The 1RM power clean was 70.6 6 19.8
and 69.8619.8 kgonthe firstand second test session, respecti-
vely, with anintraclass correlation coefficient (ICC) of 0.98 (95%
confidenceinterval =0.96-0.99) and no significant difference in
1RM power clean performance between trials (p . 0.05). The Pe-
arson correlation coefficient demonstrated a strong relation-
ship between 1RM captured between test sessions (r=0.98; p,
0.0001;Figure 1).The Bland-Altmanplotis presentedinFigure 2,
and it confirmed no systematic shift between 1RM test sessions
orassociationbetweendifferenceandaveragewithacalculated

Figure No. 1

SCATTERPLOT DEPICTING THE RELATIONSHIP BETWEEN 1 REPETITION
MAXIMUM (1RM) TRIALS. THE 95% CONFIDENCE INTERVAL ABOUT THE
SLOPE COEFFICIENTWAS 0.91-1.1.

Figure No.2
BLAND-ALTMAN PLOT OF 1 REPETITION MAXIMUM (1RM) POWER CLEAN
PERFORMANCE. THE SOLID LINE REPRESENTS THE MEAN DIFFERENCE

BETWEEN RM TRIALS. THE DOTTED LINE REPRESENTS THE 95% CONFIDENCE

LIMITS FOR THE MEASURED DIFFERENCE.

Z
o
o
~
~—
f
=}
=}
[~}
=
=
Z
=,
[\S]
(=]
—
o]



=)
=]
=
s
=
QL
=l
L
=~
o0
5
&
=
=
20
=
=]
<
5]
o
o
=
j=3
s3]
[
=
=]
e
o
=
=]
=
j=)
=3
—
.=
Q
=
o
=

RELIABILITY OF THE ONE-REPETITION-MAXIMUM POWER CLEAN TEST IN ADOLESCENT ATHLETES

Pearson correlation of average vs.
between method difference of r =
20.10 (=0.978). Linear regression
(between the difference and the
average) indicated an r-square of
0.00003, further confirming no as-
sociation between difference and
average measures. The degree of
agreement between tests 1 and
2 was also evaluated by the mean
difference and the 95% confiden-
ce limits. The average difference
between the 2 testing trials was
20.751 kg, with a 95% confidence
limit (28.912 to 7.412), which indi-
cates that the mean difference or
error between test sessions was
about 1% of the overall test mea-
sure in this population. The typi-
cal error to be expected with 1RM
power clean between test measu-
resis 2.9 kg. The MD = 8.0 kg indi-
cates that changes .8.0 kg would
be reflective of a real change in
power performance with a retest
or posttraining assessment. No
injuries occurred throughout the
study,and no complaints of muscle
soreness were reported.

DISCUSSION

To our knowledge, no other stu-
dy has examined the reliability of
1RM power clean testing in young
lifters. The results of this investi-
gation indicate that 1RM power
clean testing has  a high degree
of reliability in trained male adole-
scent athletes when standardized
testing procedures are followed
and qualified instruction is given.
No untoward responses or injury
occurred from 1RM testing pro-
cedures. Despite previous con-
cerns associated with 1RM power
testing in youth (2), our findings

I

support the updated NSCA article
on youth resistance training and
indicate that the maximal muscu-
lar power of healthy trained ado-
lescences can be assessed with
the 1RM power clean (9). Howe-
ver, it must be underscored that
the subjects in this study were
trained adolescent athletes who
had experience in performing wei-
ghtlifting exercises and that all
procedures were administered by
qualified professionals who were
knowledgeable of pediatric resi-
stance training guidelines and the
pedagogical aspects of teaching
weightlifting to school-age youth.
The findings of this study may not
be generalizable to untrained
youth orto casesinwhich test pro-
tocols are administered by inexpe-
rienced professionals.

Although data on 1RM test-retest
reliability in younger populations
are limited, our data are consi-
stent with those of previous re-
liability assessments performed
on adult athletes. For example,
McGuigan and Winchester repor-
ted an ICC of 0.98 for 1RM power
clean testing in American football
players (21). Because the ICCis a
measure of relative reliability that
examines the consistency of indi-

vidual scores (32), the observed
ICC of 0.99 in this investigation
indicates that power clean testing
isahighly reliable measure in trai-
ned adolescents. We have previou-
sly reported ICCs of 0.93-0.98 for
the 1RM chest press and leg press
tests in children (8-12 years) (12),
and others have reported high
ICCs on  a variety of upper and
lower body 1RM strength tests in
adults (20). Of potential relevance,
ICCs $0.90 have been found in chil-
dren who performed sports-rela-
ted tests of speed and agility and
in adolescents who performed the
drop vertical jump (1,31).

Researchers have used the 1RM
power clean to assess performan-
ce in adolescents, and a recent
survey of high school coaches re-
vealed that “Olympic style lifts”
and its variations were the most
important exercises these coa-
ches prescribed for their athletes
(6,8). Of note, data indicate that
the risk of sustaining an injury du-
ring the performance of weightli-
fting movements during training
or competition is relatively low
provided that qualified instruction
is available and safety measures
areinplace (5,10,15).
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The Bland-Altman plots presented
in Figure 2 show that the limits of
agreement are small, suggesting
that individual variability betwe-
en 1RM trials was negligible in our
subject population. The Bland-Alt-
man plot also confirmed that the-
re was no systematic shift (i.e,
learned effect) between 1RM test
sessions. The lack of association
between difference and average
also confirms that these methods
do not provide systematic er-
ror. Moreover, linear regression
(between the difference and the
average) indicated an r-square of
0.00003, which represents cumu-
lative and strong evidence that
the 1RM test methods employed
in the current population yield
highly reliable outcome measu-
res. From a practical perspective,
highly reliable tests are able to
detect small but significant chan-
ges in limited sample sizes and
provide meaningful information
to coaches and sport scientists
regarding changes in physical per-
formance (18). These findings in-
dicate that the methods employed
in this study would be appropriate
to assess the effects of interven-
tions on weightlifting performan-
ceinadolescent athletes.

In our investigation, the differen-
ce between 1RM testing trials was
0.8 kg (1.1%), and the subjects
completed the 1RM tests with a
meanof3.1and 3.4trials, respecti-
vely, on days 1 and 2. In addition,
the typical error to be expected
between 1RM power clean trials
was 2.9 kg, and it appears that a
change of at least 8.0 kg is needed
to identify real changes in power
clean performance over time. The
high reproducibility of 1RM power

clean testing and acceptable me-
asurement error in this study was
likely because of a number of fac-
tors. Our population of adolescen-
ts had, on average, 16 months of
experience in performing a variety
of weightlifting movements in a
structured strength and conditio-
ning program. The subjects pro-
gressed from basic movements
(e.g., front squat) to more complex
movements (e.g., power clean)
as competence and confidence
improved. Although training fre-
quency varied throughout the
year depending on sport parti-
cipation and school vacations,
most of the subjects participated
in strength and conditioning acti-
vities at least twice per week and
received constructive feedback on
proper form and technique from
weightlifting coaches. As previou-
sly noted by Kraemer et al. (20),
the process of increasing the wei-
ghttoatrue 1RM can be enhanced
by prior familiarization with the
testing exercise and the exper-
tise of investigators who evaluate
the performance of each lift. Of
interest, Blazevich and Gill found
significantly reduced reliability in
an unfamiliar squat strength test
in healthy adults who had at least
1year of resistance training expe-
rience (4).

Despite the growing popularity
of weightlifting by high school
athletes and their coaches in the
United States (8,27), only limited
normative data are available on
the power clean exercise for com-
parison. In the present investiga-
tion, the subjects lifted approxi-
mately 70 kg on the 1RM power
clean, whereas the reported 50th
percentile for this lift in 14to

15-year-old high school American
football players is 79 kg (17). Fac-
tors including training experien-
ce, testing procedures, quality of
performance, and body mass may
have influenced the observed dif-
ferences in performance. Also, the
subjectsinourinvestigation parti-
cipatedinavariety of sports inclu-
ding American football, lacrosse,
and basketball.

The results of this investigation
indicate that 1RM testing of the
power clean exercise can be used
to track progress, develop perso-
nalized programs, and assess the
effectiveness of youth strength
and conditioning programs. In
addition, 1RM testing can provide
motivation during yearly training
cycles. However, the proper ad-
ministration of maximal strength
and power testing procedures re-
quires qualified instruction and
consistent feedback on technical
movements and desired intensity
progression. Although these tests
can be used by pediatric resear-
chers and youth strength and con-
ditioning professionals to assess
training-induced gains in stren-
gth and power, field tests such as
the standing long jump or vertical
jump may be more appropriate in
physical education classes as a ge-
neral index of muscular fitness in
youth.

This study attempted to determi-
ne the reliability of the 1RM power
clean in trained adolescent athle-
tes. Our substantive findings are
consistentwith those of similar te-
sts measuredinadults (21,33)and
are supportive of previous investi-
gations that examined 1RM stren-
gth testing in children (12,13). We
found that technigue-driven 1RM
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RELIABILITY OF THE ONE-REPETITION-MAXIMUM POWER CLEAN TEST IN ADOLESCENT ATHLETES

power clean testing has a high de-
gree of reproducibility in trained
adolescents and can be safely eva-
luated in young athletes provided
that standard testing procedures
are followed. However, no conclu-
sions can be made regarding the
reliability of power clean testingin
inexperienced young lifters. Futu-
reresearch might focus on establi-
shing normative 1RM power clean
data for male and female high
school athletes for comparative
evaluations of maximal muscular
power to ageand gender-matched
peers.

PRACTICAL
APPLICATIONS

Muscular power is a key compo-
nent to athletic ability in many
sports, and there is growing inte-
rest in strength and conditioning
inschoolsandyouth sporttraining
centers. The key finding from this
study is that the 1RM power clean
demonstrates excellent test-re-
test reliability and acceptable me-
asurement error in trained ado-
lescent male athletes. Because it
is paramount for youth coaches
to assess performance with tests
that are reliable, the 1RM power
clean can be added to protocols
available to qualified professio-
nals to monitor training-induced
changes in strength and power
and determine whether a real
change in performance has occur-
red. It is also important for youth
coaches to be able to reliably de-
termine if gains in performance
after a training program are real
or an artifact of the measurement
error associated with the test
used to assess changes in perfor-

mance. Our findings indicate that
a difference in 1RM power clean
performance of ,2.9 kg between
tests is an expected variation for
this exercise. In addition, it appe-
ars that a change of at least 8.0 kg
is needed to identifya real change
in 1RM power clean performance
as a result of strength and condi-
tioning program in this young po-
pulation.

Although  administering 1RM
power clean tests according to the
procedures outlined in this study
may yield reliable data, unsuper-
vised testing procedures or po-
orly performed exercises are not
recommended under any circum-
stances because of the potential
for injury and reduced validity of
test measures (24). Substantive
and consistent instruction from
qualified professionals is an in-
tegral component for achieving
highly reliable test measures in
young athletes who need to deve-
lop the coordination and skill tech-
nique to perform these lifts cor-
rectly. Because of the high degree
of reproducibility demonstrated
in this study, the 1RM power cle-
an can be considered a useful and
meaningful test in high school
strength and conditioning pro-
grams provided criteriabased te-
sting guidelines are followed and
practitioners have experience me-
asuring parameters of weightli-
fting performance inyoung lifters.
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SPORT, HUMAN MOVEMENT AND EMOTIONS

INTRODUCTION

Adolescents find themselves fa-
cing a series of evolutionary tasks
thatmaybe overcome more, orless
successfully. With regard to physi-
cal and sexual development, they
may achieve, for example, a good
relationship with their bodies and
live sexual development without
particular anxiety. Other tasks are
related torelational development:
the adolescent can feel capable or
not to cultivate good relationships
with peers and adults; the tasks
related to the sense of identity
are related to the construction of
a project and a sense of self that
is consistent with what they want
(Gambini, 2008). The affirmation
of oneself, recognizing oneself
as a person, takes place thanks
to two apparently contradictory
impetuses: separation which im-
plies differentiating oneself from
others and at the same time iden-
tifying oneself (the emphasis is on
affinities); these impetuses are
integrated into a harmonious pro-
cess.

In the adolescent phase, proces-
ses of elimination of the synapses
and the production of cerebral
cortex (Fauci & Braunwald 2008)
occur which can be modified by the
body experiences. In terms of the
body and movement, we can spe-
ak about the sense of belonging
of one’s body, proprioception, the
evaluation - conscious or not - of
position in space, of kinesthetics,
the sensation of movement and
acceleration (Andorlini, 2015):
practicing sport is therefore also
a process of knowledge. The peer
group, just like a sports group,
becomes a privileged place to get

to know each other, to feel estee-
med, to identify and differentiate,
to experiment and find one’s place
(De Pieri, 1995), in which to know
one’s limits, victories and defeats,
as well as being an imaginary pla-
ce in which to feel exposed to the
judgment and the gaze of others.
Self-esteem, understood as a fun-
damental pillar of a positive iden-
tity, is, in this sense, recognized
and appreciated by others (Gam-
bini, 2008). Should negative and
risky behaviours arise in response
to stress, one can speak of emotio-
nal distress (anxiety to face evolu-
tionary tasks), maladjustment (wi-
despread malaise in order to avoid
overcoming developmental tasks),
and even deviance (antisocial
behaviour). It is important to pick
up onany distress signs the adole-
scent displays in order to interve-
ne promptly and appropriately be-
fore it transforms into something
more serious: a structured situa-
tion of marginality and antisocial
conduct. The relative plasticity of
psychological functioning and of
the restructuring processes of
personality, typical of this stage in
life, requires psychological inter-
vention, which does not necessa-
rily coincide with psychotherapeu-
tictreatment.

REVIEW OF STUDIES

Recent studies have linked the
pleasant and painful emotional
statesin athletes and the efficien-
cy of sports performance, empha-
sizing the importance of the emo-
tional climate and of motivation
(Ruiz et al., 2016). In particular, it
is assumed that a good motivatio-
nal climate has a positive impact

on the athlete's motivation and on
functional anger, at the same time
constituting a negative predictor
of the intensity of anxiety and dy-
sfunctional anger. Body image di-
sorders are less common in elite
athletes, as well as a positive self-
talk (De Carlo 2012).

In recent literature, many authors
have dealt with the correlation
between exercise/movement on
the one hand and aggressive fee-
lings on the other (Williams & Gill,
2000); some have discovered a po-
sitive relationship (e.g., Kreager,
2007), while others have found
the opposite (e.g., Mason & Wilson,
1988). Although contradictory
results are present in literature,
sport and movement are widely
recognized and recommended as
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a way to reduce aggressive feelin-
gs and anger (e.g., Cusimano, Na-
stis, & Zuccaro, 2013; Gee, 2011;
Kerr & Grange, in press; Warden,
Grasso, & Luyben, 2009). This has
been confirmed by recent studies,
which have highlighted a decrease
in aggressive feelings as an effect
of movement (Perls, 2016). The in-
dividuals participated in different
types of sports (rowing and com-
bat sports). There was a signifi-
cant decrease in feelings of anger
among boys, particularly among
those who practiced rowing and
karate (Gatto/D’'Onofrio SDS 109).
Leith (1982) proposes various
psycho-social factors within com-
petition that could be linked to an
increase in aggressive feelings,
including the frustration that de-

SPORT, HUMAN MOVEMENT AND EMOTIONS

rives from the failure to achieve
individual goals. In contrast to
competition, we find direct coo-
peration to achieve common goals
(Tjosvold, 1998). The latter appe-
ars to be associated with the for-
mation of a positive social identity,
as well as high self-esteem (e.g.,
Luhtanen & Crocker, 1992), accom-
panied by a reduction of aggres-
sive feelings. Recently, some stu-
dies have dealt with the general
perception of the self and positive
emotions and good self-esteem
related to movement and sport
in individuals with physical disa-
bilities (Shapiro et al., 2010). In
particular, these positive feelings
and the development of sporting
abilities seem to be linked to a re-
duction of disability indexes such

as loneliness and social closure.
Other disabled teenagers who
have never practiced sport de-
monstrate an increase in feelings
of distrust and shame (Valsecchi,
Marquez, 2009).

HUMAN MOVEMENT

Numerous studies confirm that
physical movement plays an im-
portant role in human growth and
development. It promotes physi-
cal, mental, social and moral for-
mation (Raffuzzi et al., 2006). Mo-
vement is inscribed in the human
genetic code and physical-sport
activity has existed since the first
civilizations: if prehistoric man
had been limited in his different
expressions of movement and in
the adaptationtothe environmen-
tal dynamics, the human species
would not have survived. As a con-
sequence, it had to be productive,
efficient, performing so much so
that the oldest sport is walking
(D'Onofrio, 2013), one of the ways
that man naturally developed to
move without the aid of external
means ( Minetti, 1995).

Upright posture and human mo-
tility are the result, the current
consequence, the rapid synthesis,
the fruit of a long phylogenetic
process, which, according to the
time line, lasted only a few million
years.

From quadrupedism to bipedali-
sm, movement has characterized
the species in its ontogenetic de-
velopment and represents the
most archaic and primitive expres-
sion of man (D'Onofrio, 2013).
A body capable of moving in the
“world”,inwhich the child, inavery
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short time, experiments all the
phases that man has experienced
in his evolutionary process.

The structuring and functional
expression of the movements is
created from the very first explo-
ratory curiosities. The simple and
natural motility allows the child
to learn how to move as a cultural
condition, becoming social and
relevant in the educational rela-
tionship, if within the context of a
community.

Vayer states that what constitutes
the pivot of educational action is
the construction of the body sche-
ma and that to the extent that the
child has the use of his body, he
canlearn the elements of the wor-
Id around him and establish rela-
tionships between them, in other
words, develop his intelligence. It
is at the level of the bodily expe-
rience that the disturbances of
the individual's personality and,
therefore, psychism arise.
Educating about movement me-
ans allowing the expression of ba-
sicand expert motor skills.

Moving in a competent way is the
conquest of skills that offer us the
opportunity to act in context, star-
ting from the elementary forms
of basic motor and postural sche-
mes, to the most complex tech-
nical-tactical expressions (situa-
tional intelligence): intended as
experiments of new movements
in a creative and elaborative way,
in order to carry out the action,
refine the movement and improve
motor behavior.

Physical-sporting activity affects
not only the organic area, but also
the emotional-emotional one, the
cognitive area, the social area and

movement in turnis influenced by
motivational processes as well as
by mnemanic, emotional, affective
and social aspects that characteri-
ze the personality of man.

Lao Tzu, a Chinese philosopher
who lived in the 6th century BC,
claimed that “a journey of a thou-
sand miles begins with a single
step”. The first step to understan-
ding human motor skills as the ori-
ginal form of play, of motor-sports
practice, of physical educationand
in a broader sense of motology
(the science concerned with 360°
movement), is almost certainly
marked by the choice to place it at
the origin of all cognitive develop-
ment.

Cognitive processes are involved
in motor control, in the organiza-
tion of movement and in sports
performance in order to under-
stand the ways of learning mo-
tor and/or sports skills, or how to
describe excellent performances
(Cei, 1998).

Learning to know and carefully ob-
serve body language is important
even if it is a language lacking in
verbality. It is an instrument of
expression, of relation that has
the same structural complexity of
the other languages in common
and has a specific grammar, se-
mantics, poetry and a motor mor-
phology.

Human movement may certainly
be also interpreted as a language
where action is to sound as gestu-
re is to speech and behaviour is to
proportions (Zocca, 2009).
Itisactionand gesture atthe same
time: both manifest emotional
states, behaviours, ways of being,

and constitute the basic platform
of subsequent learning.

In the work of physical movement,
cognitive memory and motor me-
mory are also involved, which al-
low the mind to be able to recall
and reactivate learning processes
and styles: it is a cognitive con-
scious mechanism.

In order to maintain a high degree
of skill, sports-motoring memo-
ries must be enhanced through
continuous practice with training
and diversifying task-stimuli, both
in sport for all and in the sport of
absolute performance.

Physical movement relieves ten-
sion and is the ideal instrument
for reharmonizing emotions; it is
the means that modifies stress
and weakens the causes of anger
and envy.

Human movement, even merely
walking (D'Onofrio, 2013), is a
prophylaxis, itis the acquisition of
healthylifestyles that contrast the
development of chronic-degene-
rative diseases; is the ally for the
promotion of individual and social
health.

Motor play, intended as fun, deve-
lops bodily-kinesthetic-emotional
intelligence and understanding
and sense of limits. It is the edu-
cation of respecting rules and
training to build a healthy cultu-
re of coexistence and respect for
others; it is fair play and a vehicle
for the transmission of social va-
lues and relations.

Sport is a powerful tool that di-
scourages episodes of violence
(bullying, for example), enhancing
the control of aggression and en-
couraging the consolidation of
personality traits, self-esteem
and a sense of self-efficacy.



It is @ means that promotes the
development of autonomy and the
ability to collaborate with others,
increasing the ability to overcome
and face difficulties.

Motor-sports practice offers an
educational context and presents
itself as an antagonistic factor to
distress, to drug addiction and to
all forms of behavioural problems.
The potential of sport and move-
ment in general does not come
about automatically: it is the role
of adult figures (parents, coaches,
sports managers) and the team
experience that make it possible
for sport to provide young people
with an effective educational con-
text. (Raffuzzi et al., 2006).

DEFINING DISTRESS

The theme of distress indicates a
feeling of unease, of being out of
place. The term distress refers to
both lack of comfort and embar-
rassment that inhibits the spon-
taneity of behaviour. Evolutionary
distress is used to define a condi-
tion transversal to all adolescen-
ts, referring to the confrontation
with the tasks of development of
age and the correlated anxiety;
maladjustment as a state of wide-
spread malaise for not being able
to overcome one or more develop-
ment tasks; behavioural problems
as the highest form of distress
(Gambini, 2008). Physicality can
be an expression of problematic
relationships with oneself and
with others. If - in the course of
development - if expressions of
anger, sadness, disqust, love, de-
sire or fear, are regularly met with
punishment, criticism or rejection,
one can learn to block the bodily
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expressions of these feelings by
inhibiting the movements that
form them: the vocalizations in
the throat, the expelling of breath
in sobbing, the angry flash of the
eyes, or the sad face, the move-
ments of pushing away, grasping,
or striking out, of reaching out or
escaping (Kepner, 1997). As Perls
states: “Itisratherin the big, overt
movements which we make in our
environment that we run the gre-
ater risks of incurring humiliation,
suffering embarrassment, or in
various ways bringing down puni-
shment on ourselves (Perls et al.,
1951, p.117). Working on the body,
therefore, can become an expres-

sion of the self and of one’s own
physicality. As Perls states: “with
some degree of orientation reco-
vered we can then begin to regain
the ability to move about and ma-
nipulate ourselves and our envi-
ronment constructively” (Perls et
al., 1951,p.117).“One way to beco-
me transformed is to act, to move
one’s body, to be expressive, alive
(...)awareness cannot remain vital
by itself inside of us, ... that its full
vitality is asserted in activity and,
later, a sense of completion” (Zin-
ker, 1983, p.82).

Sport is an area in which physica-
lity, social image and the percep-
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tion of the self take on importance
(Cunti, 2015). Individual and col-
lective distress seemsto be produ-
ced also by the cultural, economic
and social environment in which
people, groups and collectives
find themselves. It appears that
a form of nihilism characterizes
young people (Galimberti, 2007).
One of the functions of movement
is to allow the relational relation-
ship with external forms (objects
and tools, people), provide for
the finalization of gestures (take,
pull, push, shift and move) and
expand the comfort zone, moving
from distress to ease, through
the profound perception deriving
fromthe bodyinaction (Gray Cook,
2008).

Another function is the improve-
ment of balance that allows us a
more relaxed presence and a fe-
eling of “comfort” in our surroun-
dings (Chek 2001). In an athlete,
an emotion of distress can easily
result in a symptom related to the
effector organ of the movement
(the muscle) and prevent free
practice. Spasms, fasciculations,
tremors, muscle cramps, stiffness
or lack of strength, heavy uncoor-
dinated mechanical gestures, are
movement limiters. A pain that
does not arise immediately after
practice (DOMS syndrome) may be
the effect of exercises performed
without the physiological fluidity
of the movement. On the contrary,
relaxed, fluid practice, even at a
muscular level, can lead to what
are called flow experiences (De
Carlo 2012), exaltation of the mo-
vement that occurs naturally and
with the right performance.

THE BODY
AND EMOTIONS

When looking at the person as a
whole, we recognize that a large
part of emotional life involves the
somatic experience, what is called
the experience of feeling. Another
important aspect is the expres-
sion of feeling that occurs throu-
gh movement, we manipulate and
shape the environment, we relate
and react to others, we define and
modulate boundaries, defending
our organismic integrity (Kepner,
1997). As far as the body is concer-
ned, the first being in the world is
corporeal, visibility is bodily, the
basis of knowledge is perceptual
and bodily. It is the present being,
and being present (Collacchioni,
2012, pp. 34- 35).

The term Body derives from the
Latin corpus, organism, structure,
portion of matter with properties
of extension, divisibility, impene-
trability; Corporeity, from the La-
tin corporeitas, underlines the [i-
ved experience related to the body
and has a central role in psycho-
pathology (Cunti, 2015). With the
overcoming of the mind/body
dualism that has roots in Greek
culture, of the dichotomy confir-
med in modern times by Descartes
between thought (res cogitans)
and corporeity (res extensa), the
body becomes a subject-object
that allows immediate and direct
contact with reality, a living body
(Leib). The unity of our experience
can fail when the physical sensa-
tions and motor components (bo-
dily aspects) of experiences both
past and present are separated
from the verbal and imaginative

aspects of experience. According
to Gestalt psychology, in the lat-
ter case the contact is disturbed,
a physical expression of an incom-
plete self, a denied movement or
feeling (Kepner, 1997). From the
recent contributions of neuro-
sciences, emotions are fundamen-
tal to the memory of our experien-
ces; we can forget the events, but
continue to relive the emotions
and the physical reactions con-
nected to them.

The body identity, under con-
struction in adolescence, depends
on the experience that children
encounter, for example social mo-
dels that often propose unattai-
nable ideals. The signs of serious
dissatisfaction are sent out by the
body, distress is expressed throu-
gh specific symptoms and mani-
festations (obesity and eating
disorders). The body can therefo-
re manifest problematic relation-
shipswith the selfand with others.
When contact with the other is
lost, contact with oneself is also
lost (Barbon and Tauriello, 2007):
in this sense, the recovery of con-
tact with oneself is of significant
importance.

The body image is gradually con-
structed, starting from the initial
phases of the life cycle, acquiring
more and more importance espe-
cially in adolescence. It is “that
picture of our body which we form
in our mind, that is to say the way
in which the body appears to our-
selves” (Schilder, 1935, p.35). An
internal representation thatis bu-
ilt over time in a dynamic way also
influenced by a cognitive-affecti-
ve component (Posavac, 2002); it



depends, therefore, on internal
factors (past experiences, impul-
ses) and external factors (cultural
models). Different from the bodily
scheme understood as a percep-
tual and objective schema of our
body based on kinesthetic and
proprioceptive sensations. The
dissatisfaction of body image can
be defined as the set of negati-
ve and dysfunctional evaluations
with respect to weight and body
image(Garner et al., 2002). It can
be linked to important negative
psychopathological consequen-
ces, in addition to being one of the
major risk factors and maintenan-
ce for eating disorders (Fairburn
etal, 2003).

Distress and body are related to
feeling ill at ease, an emotional
malaise, experienced through the
body and shown with postures,
gestures, behaviours, intonation
of voice and in other ways, dif-
ferentiated by age. The distress
manifests itself in clearly evident
problematic behaviours, or throu-
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gh silent behaviour of escapism,
somatization/pathologies/diffi-
culties of various kinds. Identity
is continuously formed through
relationships with others, with
the environment: in these con-
texts every person “feels” good,
bad, accepted, excluded, at ease
or uncomfortable. Distress cha-
racterizes every person, in some
moments of their existence and
in different contexts, such as at
school. In sport, the body space
appears to be influenced by what
the adolescent feels: whether or
not to occupy the space, to appro-
ach others or not, the choice of an
individual or group sport, indoor
or outdoor, are all externalizing
behaviours of a feeling that can
be highlighted during practice.
The correct timing of the gesture
can be an expression of insecurity,
slownessoraccelerationduetoin-
security and lack of self-confiden-
ce (Andorlini 2015).

Recently, neuroscience has highli-
ghted how emaotion aims at the

survival of the organism but, at
the same time, its roots are found
in the internal representations
that the mind has of its own body
(Damasio, 1994). According to
phenomenologists, thereis a body
as a visible and concrete Gestalt
form; the body we feel and with
which we feel, the living body Leib,
(Galimberti, 1993).

The word emotion comes from
the Latin emoveére (ex = outside
+ movere = to move) literally to
bring out, to move. According to
Greenberg and Safran (1987),
emotions are both tendencies to
action and bodily sensations. For
example, fear mobilizes people for
flight and prepares us for cohe-
rent action; anger prepares us for
attack; sadness leads either to a
source of comfort or to thoughts
that enhance this sadness: “I am
alone, nobody takes care of me".
Emotions set the priority of the
goals and organize us in view of
specific actions (Frijda, 1986): sa-
dness can imply a search for help,
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and anger involves a revision of

the boundaries, it puts distance.

The elements of the emotional

patterns are (Elliot et al., 2007):

e sjtuational-perceptive: past
orcurrent person’s environ-
ment and immediate aware-
ness of the current situation
and episodic memories;

* expressive-bodily: includes
immediate physical sensa-
tions, expressions of emo-
tions (e.g. facial expressions);

* behavioural-motivational:
desires, needs, intentions
(e.g. being safe); tendencies
toaction;

* nuclear process: organizing
all the components around
a particularemotion (e.g.a
strong fear).

From the point of view of cognitive
theories (Leahy et al., 2013), emo-
tionsinclude aseries of processes,
which characterize the “experien-
ce of an emotion”. They also inclu-
de a cognitive assessment as well
as a physical sensation, an inten-
tionality (an object), a “feeling” (or
quality), a motor behaviour and,
in most cases, an interpersonal
component. When we experience
“anxiety”, for example, we reco-
gnize that we are worried about
not being able to finish a job re-
specting the fixed time limits (eva-
luation), we feel an acceleration
of the heartbeat (physical sen-
sation), we focus on our skills (in-
tentionality), we feel our lives are
(mood), we feel physically agitated
and restless (motor behaviour)
and we can communicate that we
are going through a really terrible
day (interpersonal component).
In Gestalt psychotherapy, the exi-

stential event called feeling is a
totality that includes bodily sen-
sations, mental events, images
and thought (inner verbalization),
movements and the environment;
but clearlyasignificant part of this
whole is constituted by bodily sen-
sations (Kepner, 1997).

With regard to the emotion of the
anger treated in this article, with
the term anger we can refer to a
feeling and a behaviour. According
to H.D. Johns, fury is an emotional
structure, a process by which we
structure a fear in another senti-
ment or affective manifestation
thatis more constructive, more ac-
ceptable or more tolerable (Johns,
1999).

In this work, we will focus on fun-
ctional anger understood as a mo-

dality of expression of a need for
self-affirmation related to the de-
finition of self, the sense of power,
integrity, personal capacity (Kep-
ner, 1997).

COMPETITION
AND SPORTING
COMPETITIVENESS

As far as competitiveness is con-
cerned, psychology defines it as
motivated behaviour stemming
from a need for self-affirmation
and self-fulfillment (Cunti, 2015).
Its primary drive is aggression
(Costabile, 1996) or socialized
aggression. One of the contexts
of life in which competitiveness
manifests itself is sport. Compe-
tition (from the Latin Cum+pete-
re, go together, converge at the



same point) indicates the race,
the challenge in which one is me-
asured against an opponent to
conquer supremacy and/or obtain
arecord. There are many points of
view. According to a psychological
perspective, the drive to compete
could be a manifestation of feelin-
gs of inferiority towards the other,
atanon-conscious level.

Competition could be a cathartic
opportunity to release aggressive
impulses. In reference to ethology,
according to Lorenz (1963), com-
petitionis aninnate, not an acqui-
red characteristic. In the socio-co-
gnitive perspective, individuals
are not aggressive by nature but
can become so by imitation (Ban-
dura, 1977). The neural mirroring
mechanism is activated not only in
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the observation of movement, but
also at the sight of an instrument
or piece of equipment, giving a
meaningin tactile terms (shooting
sports, weapons). Competing from
an educational sporting point of
view means testing one’s skills in
comparison with others. Under-
standing that in group sports a
champion cannot excel on his/her
own but needs the team, under-
standing that in individual sports
you must undergo training pro-
cesses, discipline, and thatyou are
alone, therefore, more exposed
to judgment in terms of visibility:
these are the basic processes of
the formation of personal iden-
tities. In the field of sport educa-
tion, competition is more closely
linked to the concept of collabora-
tion. According to ecology of mind
(Bateson 1972) there is a dialectic
relationship between needs for
personal recognition and needs
forrecognition from others.

DISCUSSION
AND CONCLUSIONS

In relation to counseling in sports,
it is important to pay attention to
both one’s own and others’ expe-
rience and to the body - posture,
body attitude, body language, pa-
raverbal communication (tone of
voice, speed, volume), occupation
of space, timing in movement.
Body communication is impor-
tant, the counselor gets perso-
nally involved in order to increa-
se the awareness of one’s body,
relationship, empathic abilities,
awareness of one’s emotional re-
sonances. Body, emotion and com-
munication become fundamental
parts of the educational process

within an authentically empathic
relationship (Cunti, 2015).

Emotional literacy is very signifi-
cant; in particular, movement can
be considered as a way to posi-
tively channel emotions such as
anger. It is the way in which anger
ismanaged that can define the ne-
gative side of anger itself.

Learning to manifest one’s anger
means knowing oneself, knowing
one’s needs, expressing them, di-
stinguishing what makes us feel
good from what makes us bad;
learning how to express anger in
a healthy way also helps us to bu-
ild more authentic relationships
with the people around us. Thanks
to the understanding of messa-
ges and meta-messages, people
can tune in emotionally with each
other.Thisthemeisveryimportant
in a time characterized by so-cal-
led emotionalilliteracy (Galimber-
ti, 2007).

From a psychological point of view,
and in particular regarding Tran-
sactional Analysis (Johns, 1999):

* denialofafeeling does noteli-
minate it;

e the identification and accep-
tance of a sentiment does not
place it outside our control;

* the identification and accep-
tance of a destructive feeling
tend to attenuate it and place
it under cognitive control.

Inordertoacceptangertherefore,

itisimportant to:

a) getintouchwiththe feeling;

b) identifyit;

c) bringthefeelingtothe
surface;

d) decide whattodowithit.
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There are some ways to attenuate
a feeling with the decision to: su-
blimate (shift the energy from the
feeling to a channel that is not its
direct expression), or discharge
(through pseudo-hostile beha-
viour). Among the ways to commu-
nicate effectively, the author talks
about affirming ones needs and
desires when it is time to express
them (assertiveness), (Johns,
1999). Communicatingis anintrin-
sicnecessity:itisimpossible notto
communicate (Watzlawick, 1971)
because every behaviouris a form
of communication. In an interacti-
ve process, interlocutors influen-
ce each other both through words
and through actions. The second
axiom of communication states
that all information, in addition to
presenting an aspect of content,
contains a relationship regarding
gestures, postures, expressions.
In some pathological situations,
paradoxical, verbal and non-verbal
injunctions are repeated, in which
communication assumes a stron-
gly contradictory character (Bate-
son, 1972).

Sport education seems to play an
important role in the processes
of inclusion, as an instrument of
socialization and integration for
the population groups at risk of
exclusion (for example, the di-
sabled). Sport becomes a context
of acceptance, expression, sha-
ring, communication, which plays
the fundamental social function
of encouraging participation. The
purpose, besides inclusion, is the
well-being of the person, as an
instrument of prevention/adap-
tation and effective antidote of
exclusion (European Commission,
2003).

In conclusion, it is important to
pick up on the signs of distress,
malaise, low self-esteem and
the degree of risk in which adole-
scents find themselves in order
to intervene promptly and, where
possible in advance, appropria-
tely, through multidisciplinary
interventions where a range
of professions such as doctor,
psychologist-psychotherapists
and motologists (specialist in Mo-
tor Sciences) work together to
stimulate the recovery of the evo-
lutionary process.

Possible future food for thought
is teaching movement and sport
under the umbrella of disabilities,
which embraces conditions such
as invisibility and shame of one's
body.
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EDITORIAL GUIDELINES FOR
AUTHORS OF ORIGINAL RESEARCH
WORK TO BE PUBLISHED STRENGTH
& CONDITIONING. THE SCIENCE OF
HUMAN MOVEMENT (S&C).

EWEF Scientific Magazine (hereafter SM ) is a
scientific journal published by the European
Weightlifting Federation (EWF). SM publish-
es surveys and research reports, systematic re-
views, reviews, collections of studies, research
notes and technical and methodological re-
ports - both original and those drawn from
the most Authorized international scientific
literature available (with particular but not
exclusive reference to the three magazines of
the Strength and Conditioning Association of
the United States of America: the Journal of
Strength and Conditioning Research, Strength
and Conditioning Journal and NSCASs perfor-
mance training journal), which contribute to
promoting knowledge on physical training as
a whole and on strength training in sport and
physical activity in particular. All original type-
scripts, accepted for publication, must present
either concrete and practical applications for
the professional who works in the strength
training sector, or provide the basis for fur-
ther applied research in the specific field. The
original typescripts are subjected to “double
blind” peer-reviews by at least two reviewers
who are experts in that particular field. Edito-
rial decisions are taken based on the quality of
the work presented, the clarity, the style and
the importance of the presentation regarding
the aims and objectives of SM. Suggestions
for the drafting of a paper to be published on
SM can be found at http://www.nsca-li- ft.org/
publications/J[SCRtips.shtml. Authors are invited
to carefully read this interesting document,
which is very useful for the preparation of any
manuscript to be published.

EDITORIAL MISSION STATEMENT

The editorial mission of EWF Scientific Mag-
azine (SM ) is to work to advance knowledge
of the movement and training of mankind, on
the assumption that the first is always, and in
any case, the expression of muscle strength and
that the second constitutes a lifestyle and ethics
entrusted to skilfully and thoroughly trained
professionals with vast knowledge of the facts,
as well as specific competence. Since its first
appearance, SM has had the ambitious goal of
bridging the gaps and misunderstandings be-
tween the scientific laboratory and those work-
ing in the field, enhancing both the practical
experience of the coaches and the results of
research, especially applied research. For this
reason, it makes - as an editorial rule - constant
reference to the practice and the inclusion of
recommendations for the implementation of
research results in the practice of movement
and sport.

The process of improving the overall psycho-
physical condition through the implemen-
tation of appropriate exercise programmes
covers a wide range of people: from children to
senior citizens, through all ages, from novices
to professional athletes, at all possible levels.
For the professional it is important to have an
in-depth knowledge of the process of training
and to realise how it can be supported by other

uidelines

practices and other areas of knowledge, such
as nutrition, rehabilitation and re-education,
psychology, technology, special exercise tech-
niques and biomechanics.

Original research

SM  publishes studies and research covering
both the effects of exercise programmes on
performance and on the human body as well
as the underlying biological basis. It includes
research stemming from the many disciplines
whose aim is to increase knowledge about
movement in general and sport in particular,
their demands, their profiles, workout and
exercise, such as biomechanics, exercise phys-
iology, motor learning, nutrition, psychology,
rehabilitation and re-education.

One of the primary goals of SM is to provide
a scientific basis for qualified and updated
programmes of physical training and sports
training.

Type of articles and their total length

Due to space limitations, SM normally pub-
lishes articles no longer than + pages, includ-
ing bibliography, figures and images (approx-
imately 4 pages of text with line spacing 1 is
equivalent to 14,000 characters, including
spaces, + 1 page of bibliography + one page
of images and figures and graphs). Works of
greater length can naturally be accepted for
publication, but may be divided into parts or,
with particular reference to the bibliography
may be suitably posted on the website www.
calzetti-mariucci.it .

SM publishes studies and collections of stud-
ies and research, systematic reviews, reviews,
methodological reports, technical reports and
research notes that are associated with and re-
lated to the mission of the magazine. A collec-
tion of studies is a group of articles by different
Authors that address an issue from various
perspectives. The reviews should provide a
brief critical review of the literature and inte-
grate the results of previous research to inform
the reader about the basic aspects and appli-
cations of the subject. As noted above, SM is
mainly concerned with the practical aspects of
the literature reviewed and published.

Furthermore, the Author or Authors of the
texts submitted for publication must have ex-
perience and knowledge in the given area en-
abling them to declare themselves experts in
the field and to ensure credibility to their find-
ings and their recommendations. SM strongly
recommends the presentation of material that
illustrate methodologies to advance the studies
on muscle strength and overall training of the
same.

GUIDELINES FOR THE PRESENTATION
OF ORIGINAL RESEARCH WORK TO BE
PUBLISHED

1. A portion of the texts published by SM, as a
specific editorial choice, are versions in Italian
of highly accredited work already published
elsewhere, carefully selected among the many
papers available in literature. It is also an ed-
itorial policy to include research from young
up and coming Authors or those in training.
Articles may be submitted by e-mail, in the
form of files in Microsoft Word format (.doc),
to dir@calzetti-mariucci.it, following the in-

structions below. Authors are required to at-
tach the declaration of assignment of copyright
for paper and digital publication, which may
be downloaded from www.calzetti-mariucci.it.

2. The assignment of copyright is granted free
of charge.

3. Articles will be evaluated for publication,
provided they have been submitted exclusively
to SM and, therefore, have not already been
published and will not be published elsewhere
in whole or in part. Manuscripts containing
data that have already been published on the
Internet, available for public inspection, can-
not - as a rule - be considered for publication.

4. As required by law, articles will be printed
in compliance with the original version and
with the name of the Author. Any matters not
expressly provided for in these editorial notes
and by the act of transfer of copyright attached
to the article, shall be subject to the laws and
customs regulations in force. All disputes aris-
ing between the parties regarding the interpre-
tation and application of these editorial notes
and/or the act of transfer of copyright, shall be
resolved exclusively by the competent Court of
Perugia.

5. The material submitted for publication must
be accompanied by a brief resume of the Au-
thor or Authors.

6. SM adopts standards for the protection of
living beings, with regard to testing on animals
and humans. In this regard, the Authors of
the work submitted for publication must have
received appropriate approval from their insti-
tutional control bodies or if necessary, must
demonstrate to have obtained the appropriate
consent under the applicable laws. All submis-
sions must include a statement to that effect, in
the Methods section of the document present-
ed. Failure to do so will result in the paper not
being considered for publication.

7. All texts should be double-spaced, and an
extra space between paragraphs. The paper
must include margins of at least 2.5 cm and
include the page numbers in the upper right
corner beside the current title. Authors should
use terminology that is based on the Interna-
tional System of Units (SI).

8. The Authors of the texts are invited to use
non-sexist language and to show that they are
sensitive to the appropriate semantic descrip-
tion of people with chronic illness and disabili-
ty (as pointed out - for example - in an editorial
of Medicine & Science in Sports & Exercise®,
23 (11), 1991). As a general rule, only abbre-
viations and codified symbols should be used.
If unusual abbreviations are used, they must
be explained from their first appearance in the
text. The names of trademarks must be writ-
ten with a capital letter and their spelling is to
be carefully checked. The names of chemical
compounds and generic names must precede
the trade name or abbreviation of a drug the
first time that it is used in the text.



PREPARATION OF MANUSCRIPTS
1. Title page

The title page should include the title of the pa-
per, the current title in short, the laboratory or
laboratories where the research was conduct-
ed, the full name of the Author or Authors, the
department, the institution, full postal address
of the corresponding Author, phone number,
fax number and email address; furthermore,
a declaration of any funding received for the
work carried out must be included.

Title page without the name of the Authors

A second page should be enclosed containing
only the title of the paper. This page will be
used to send the paper to the Reviewers for the
double-blind review process.

3. Summary and Keywords

A separate sheet must contain a summary of
the paper in not more than 250 words, fol-
lowed by a minimum of 3 to a maximum of
+ keywords, not used in the title. The summa-
ry must be structured in sentences (not titles)
related to the purpose of the study, methods,
results, conclusions and practical applications
arising from the work presented.

4. Text

The text must be composed, as a rule, of the
following sections with titles in uppercase and
in the following order:

A. Introduction. This section is a careful de-
velopment of the hypotheses of the study that
led to the implementation of the survey. It is
advisable not to use subtitles in this section
and try to limit it to 4-6 paragraphs, written in
a concise manner.

B. Methods. The following subtitles are re-
quired in the Methods sections in the following
order: “Experimental approach to the problem,”
where the Author or Authors of the study show
that the approach can prove the hypotheses de-
veloped in the introduction, and can offer some
basic principles for the choices made regarding
the independent and dependent variables used
in the study; “Subjects”, where the Authors in-
sert the approval of their project by the control
bodies, if any, and the appropriate informed
consent obtained. All the characteristics of the
subjects that are not dependent variables of
the study are to be included in this section and
not in the “Results”; “Procedures” includes the
methods used, bearing in mind the concept of
the possibility of a “replication of the study”;
“Statistical Analysis’, is the section that clearly
states the statistical approach to the analysis of
the series or of the data series. It is important
to include the a level of significance (e.g., P <
0.05). Authors are requested to include in the
paper the statistical power for the size and re-
liability of the measures used with intra-class
correlation coefficient (ICC). Additional subti-
tles may be used, but their number must be as
limited as possible.

C. Results. The results of the study are present-
ed in this section. The most important findings
must be presented in the form of tables and fig-
ures and the less important should be included
in the text itself. Do not insert data that are not
part of the experimental project or have been
already published.

D. Discussion. In this section, the results of the
study are elaborated. They must be related to
the literature that currently exists; all hypothe-
ses therefore must be covered.

It is recommended that statements such as
“further research will be necessary, etc. etc...
be avoided.

Practical applications. In this section, it is es-
sential to indicate to the coach or the sports
professional how to apply and use the data
contained in the article. It is a distinctive fea-
ture of SM, also in compliance with the editori-
al mission (see above), to try to bridge the gaps
between the professional laboratory and the
professional field.

5. Bibliography

All references must be listed in alphabetical or-
der by last name of the first Author and num-
bered. References in the text must be made
with numbers [e.g. (4, 9)]. All bibliographic
entries listed should be cited in the paper
and indicated by numbers. Please carefully
check the accuracy of the bibliography, main-
ly to avoid - during the preparation of proofs
- changes in bibliographic entries, especially
regarding the numerical order in which the
citations appear.

6. Acknowledgements

In this section, information may be included
regarding identification of funding sources,
updated contact information of the Author
and acknowledgements to others involved in
the execution of the experiment, if it was an ex-
periment. In this part of the document, infor-
mation must be included relating to conflicts
of interest. In particular, the Authors should:
1) declare the professional relationship with
other companies or producers who benefit
from the findings of the study and 2) cite the
specific grant funding in support of the study.
Failure to disclose such information could re-
sult in the rejection of the article submitted for
publication.

7. Figures

The legends of the figures should be submit-
ted on separate pages, and each figure should
appear on a separate page. Each work should
be accompanied by a set of figures. Electronic
photographs copied and pasted in Word and
PowerPoint will not be accepted. The images
must be scanned at a minimum of 300 pixels
per inch (ppi). The Line art should be scanned
at 1200 ppi. Please specify the file format of the
graphs. TIFF or EPS formats will be accepted
for both Macintosh and PC platforms. We also
accept image files in the following native appli-
cation file formats:

Adobe Photoshop (.psd)
Tllustrator (.ai)
PowerPoint (.ppt)
QuarkXPress (.qxd)

If a digital camera is used to take pictures for
printing, maximum resolution with less com-
pression must be set. As digital camera man-
ufacturers use terms and different file formats
for capturing high-resolution images, please
refer to the manual of the actual camera used
for more information.

Layout. Ensure that all figures and tables have
been mentioned in the text. Indications must
be given as to their position between para-
graphs, for example: Figure 1 is to be inserted
at this point, or the Table 1 in the latter; etc.

8. Tables

Tables should be typed double-spaced on sepa-
rate pages and include a short title. Ensure that
there is adequate space within the tables and
use the least possible number of layout rules of
the rows. When tables are necessary, the infor-
mation must not be a duplicate of data already
in the text. All figures and tables must include
standard deviations or standard errors.

Costs for Authors

SM does not charge the Authors with any fees
for presentation or per page. It is precisely for
this reason that it is assumed that once the
manuscript has been accepted for publication
and sent to the printers, it is in its final form.

Terminology and measurement units

Under the terms of the Scientific Committee
of SM and in order to promote uniformity and
clarity in all scientific journals, the Authors are
invited to use the standard generally accepted
terms in the field of sports sciences and sports.
The Scientific Committee of SM accepts the
use of the following terms and units. The units
used will be those of the International System
of Units (SI). Exceptions allowed: heart rate:
beats per minute; blood pressure: mm Hg;
gas pressure: mm Hg. The Authors may refer
to the British Medical Journal (1: 1334-1336,
1978) and the Annals of Internal Medicine
(106: 114-129, 1987) to properly express oth-
er units or abbreviations. When using units of
measurement, please place the multiplication
symbol in the middle of the line to avoid con-
fusion with a full stop; e.g. ml e min-1 « kg-1.

Among the simple units and those derived
most commonly used in research reports of
this magazine are:

Mass: gram (g) or kilograms (kg); force: New-
ton (N); distance: metres (m), kilometre (km);
temperature: degree Celsius (° C); energy, heat,
work: joule (J) or kilojoules (kJ); power: watt
(W); time: Newton per meter (N o m); Fre-
quency: hertz (Hz); pressure: Pascal (Pa); time:
second (s), minutes (min), hours (h); volume:
litre (1), millilitre (ml); and the quantity of a
particular substance: moles (mol), millimoles
(mmol).

Conversion factors selected:

o 1 N =0.102 kg (force);

e 1J=1N e m =0.000239 kcal = 0.102 kg « m;
o 1kj=1000 N ¢ m = 0.239 kcal = 102 kg  m;
e1W=1]es-1=6.118 kg e m ¢ min.

When using the nomenclature for the types of
muscle fibres, please use the following terms.
The types of muscle fibres can be identified us-
ing the methods of histochemical classification
or by gel electrophoresis. The histochemical
staining of the ATPase is used to separate the
fibres in the forms of type I (slow-twitch), type
IIa (fast-twitch) and type IIb (fast-twitch). The
work of Smerdu et al. (AJP 267: C1723, 1994)
indicates that the fibres contain the type IIb
myosin heavy chain type IIx (typing fibres by
gel electrophoresis). To meet the need for con-
tinuity and to reduce confusion on this point,
it is reccommended that the Authors use IIx to
indicate what were called IIb fibres (Smerdu V,
Karsch-Mizrachi I, Champion M, Leinwand L,
and S. Schiaffino , Type IIx myosin heavy chain
transcripts are expressed in type IIb fibers of
human skeletal muscle. Am J Physiol 267 (6 Pt
1): C1723-1728, 1994).
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EDAD EVOLUTIVA Y PRODUCCION

DE FUERZA

Francesco Felici & Federica Marzoli

SM (ita), n.° 9, afio IV, enero-abril de 2018, pags. 4-11
El objetivo de esta breve revision de la literatura es
analizar el estado actual del conocimiento sobre el
tema de la produccion de fuerza en la edad evoluti-
va, con especial atencion a los resultados relaciona-
dos con el control neural de la produccion de fuerza.
Esta eleccion se basa en la consideracion de que, al
menos hasta una determinada etapa del desarrollo, la
evidente hipertrofia muscular causada por el entrena-
miento es tan discreta que a menudo pasa totalmente
desapercibida. Por otra parte, es innegable también la
ganancia de fuerza en la edad joven gracias a la reali-
zacion de ejercicios tanto genéricos como especificos.
El conocimiento en materia del control de la produc-
cién de fuerza es explicito: los sujetos en edad pre-
puber muestran un nivel de produccion de la fuerza
netamente superior respecto a la hipertrofia de sus
fibras musculares. Esto es debido, en un elevado
porcentaje, a factores de naturaleza nerviosa como el
reclutamiento de las unidades motoras, la frecuencia
de descarga de las unidades motoras y la interaccion
agonista-antagonista. Estos parametros se modifican
con el entrenamiento de la fuerza y es verdad que los
adultos muestran también unas adaptaciones mds
palpables y un valor de produccion de fuerza mas
elevado respecto a los nifos, con el mismo protocolo
de entrenamiento; esto se debe a que los ninos tienen
mas dificultades para el reclutamiento de las unida-
des motoras, ademas de un componente hormonal
todavia inestable. Por consiguiente, cabe deducir que
la madurez de los factores nerviosos desempefia un
papel fundamental en el rendimiento motor durante
el crecimiento.

PROTEGIDO: INGENIERL_‘\ REVERSA EN

EL MECANISMO DE LESION Y LAS CONSE-
CUENCIAS DE LA INGENIERIA DIRECTA

Bud Charniga

SM (ita), n.° 9, ano Iv; enero-abril de 2018, pags. 12-21
En este articulo se contempla la idea de aplicar el con-
cepto de la ingenieria reversa en la halterofilia y en
el estudio de los accidentes: ;qué debemos considerar
cuando analizamos una situacion en este deporte en
la cual légicamente cabria esperar que se produjera
un accidente, pero no se produce? Un anélisis de in-
genieria reversa consiste en el analisis detallado del
funcionamiento, disefio y desarrollo de un objeto o
de un evento con el propésito de producir un nuevo
evento que tenga un funcionamiento analogo, pero
con una mejor o mayor eficiencia. En el caso de la
halterofilia, un anlisis de este tipo parte de la pre-
gunta: “spor qué el atleta no ha sufrido una lesion al
realizar un ejercicio o un movimiento que deberia sin
duda haberle provocado una lesion?”. El autor aplica
este tipo de analisis al futbol americano, deporte en
el que existe una altisima incidencia de accidentes
en los miembros inferiores, y se plantea la posibili-
dad de que todos estos accidentes estén relacionados
con el tipo de entrenamiento que realizan los atletas
diariamente para entrenar esta zona tan importante
para su deporte. La conclusion de este estudio es la
posibilidad de afirmar que las lesiones en los miem-
bros inferiores tan frecuentes en el futbol son ademas
provocadas por unas rutinas de entrenamiento total-
mente equivocadas.

NUTRICION PARA EL RENDIMIENTO
Migliaccio Gian Mario, Spreghini Michele

SM (ita), n.° 9, afio IV, enero-abril de 2018, pags. 22-29
En una breve revision, los autores debaten temas de
gran actualidad y significado en la préctica deportiva:
nutricion y rendimiento, estrategias nutricionales y

rendimiento (provisiones de glicdgeno, uso de carbo-
hidratos, grasas o proteinas durante el ejercicio, uso
de suplementos durante el ejercicio), agua y sales mi-
nerales en el rendimiento, la practica de las estrategias
nutricionales.

HACER EL PESO

Francesco Pasqualoni, Francesco Lampredi

SM (ita), n.° 9, afo IV, enero-abril de 2018, pags. 30-39
Los autores argumentan el tema de “hacer el peso’,
préctica que se realiza en todos los deportes que po-
seen distintas categorias de peso para la competicion.
Por consiguiente, el problema que se debate en este
andlisis con una extensa bibliografia es el del “Rapid
weight loss” (Pérdida rapida de peso), con especial
hincapié en el estado nutricional y metabolismo pro-
teico, en la deshidratacion, en la integracion después
del control del peso, en como evitar una bajada de
rendimiento.

EL MOVIMIENTO Y LA ACTIVIDAD
MUSCULAR SE VEN AFECTADOS POR LA
POSICION INESTABLE PROPIA DEL
EJERCICIO DE SENTADILLAS

Nairn BC, Sutherland CA, Drake JD.

SM (ing), n.° 9, afio IV, enero-abril de 2018, pags. 40-53

El entrenamiento del ejercicio de sentadillas con el
utilizo de dispositivos que generan inestabilidad se ha
popularizado cada vez mas por un montén de razo-
nes. Muchos dispositivos generan inestabilidad en los
pies y provocan un trastorno ascendente; sin embar-
g0, no esta del todo claro el efecto de un dispositivo
de inestabilidad descendente durante un ejercicio de
sentadillas. Para inducir inestabilidad en la parte su-
perior del cuerpo, se utiliza un cilindro lleno de agua
llamado Attitube. Este estudio analizo los efectos de la
posicion inestable (descendente, ascendente y ningu-
na inestabilidad) durante un ejercicio de sentadillas
en términos de cinemdtica y activacion muscular.
Diez participantes varones fueron equipados con 75
marcadores reflectantes para monitorizar la cine-
matica del tobillo, rodilla, cadera y tronco y con la
Barra/Attitube, y se registré una electromiografia de
12 musculos bilateralmente. Se realizaron sentadillas
con una barra olimpica sobre una superficie estable,
una barra olimpica sobre una pelota BOSU (PELO-
TA, ascendente), y el cilindro Attitube sobre un suelo
solido (TUBQ, descendente). El TUBO mostré una
reduccidn de hasta 1,5 veces en la activacién del mus-
culo erector de la columna y una flexion del tronco
hasta 1,5 veces menor si se realizaban a una velocidad
reducida. También se constatd una mayor activacion
abdominal en el TUBO, con una activacién oblicua
2,8 veces superior en comparaciéon con la posicion
estable. La PELOTA aument0 la eversion del tobillo
y la flexion de la rodilla con una mayor activacion
muscular en el gastrocnemio, los biceps femorales y
los cuddriceps. En general, la variacion de la posicion
de inestabilidad durante un ejercicio de sentadillas
cambi6 los patrones de movimiento y de activacion
muscular del tronco y de las extremidades inferiores.
Esto proporciona informacion para futuras investi-
gaciones relacionadas con la rehabilitacion, el apren-
dizaje de una técnica de sentadillas adecuada y para
escenarios concretos de entrenamiento.

FIABILIDAD DE LA PRUEBA POWER CLEAN
CON UN LEVANTAMIENTO MAXIMO EN
ATLETAS ADOLESCENTES

Faigenbaum AD, McFarland JE, Herman RE, Nacle-
rio F, Ratamess NA, Kang ], Myer GD

SM (ing), n.° 9, aio IV, enero-abril de 2018, pags. 54-63
Aunque para evaluar la fuerza y la potencia en atletas
adultos se utiliza generalmente el test power clean, no

se ha analizado la fiabilidad de esta medicién en po-
blaciones mds jovenes. Por consiguiente, el objetivo
de este estudio era determinar la fiabilidad del power
clean 1 levantamiento méximo (1RM) en atletas ado-
lescentes. Treinta y seis atletas varones (edad 15,9 +
1,1 afios, masa corporal 79,1 + 20,3 kg, altura 175,1
+7,4 cm) que llevaban més de un afo de entrena-
miento de halterofilia realizaron un test power clean
1RM por la tarde de 2 dias no consecutivos después
de llevar a cabo los procedimientos estandarizados.
Todos los procedimientos de la prueba fueron su-
pervisados por un entrenador experimentado de
halterofilia y consisti6 en una progresion sistematica
en la carga de prueba hasta establecer la resistencia
méxima que puede levantarse durante un levanta-
miento utilizando la técnica adecuada. Se analizaron
los datos con la ayuda de un coeficiente de correlacion
intraclase

(ICC[2,k]), un coeficiente de correlaciéon de Pearson
(r), repetidos analisis de las mediciones de la va-
rianza, un grafico de Bland-Altman y analisis de los
errores tipicos. El andlisis de los datos revel6 que las
mediciones de la prueba eran altamente fiables con
un ICC test-retest de 0,98 (intervalo de confianza del
95 % = 0,96-0,99). La prueba mostro la existencia de
una estrecha relacién entre las mediciones IRM en
los ensayos 1y 2 (r = 0,98, p < 0,0001) sin diferencias
significativas en el rendimiento del power clean entre
ensayos (70,6 + 19,8 vs. 69,8 + 19,8 kg). Los graficos
de Bland-Altman confirmaron la inexistencia de un
cambio sistematico en 1RM entre los ensayos 1y 2.
El error tipico previsto entre los ensayos de power
clean 1RM es 2,9 kg, y se necesita un cambio de al
menos 8,0 kg para determinar un cambio real en el
rendimiento del levantamiento entre las pruebas en
levantadores de pesas jovenes. No se produjeron le-
siones durante el periodo de estudio, y el protocolo
de prueba fue bien tolerado por todos los sujetos. Es-
tos resultados indican que el test power clean 1RM
presenta un alto grado de reproducibilidad en atletas
adolescentes varones entrenados cuando se siguen los
procedimientos de prueba estandarizados y se pro-
porcionan instrucciones expertas.

DEPORTE, MOVIMIENTO HUMANO

Y EMOCIONES

Angela Magrino, Gennaro Gatto & Vincenzo
D’Onofrio

SM (ita), n.° 9, afio IV, enero-abril de 2018, pags. 64-75
Promover el bienestar psicofisico a través de la educa-
cion del movimiento, del deporte y de las emociones,
significa favorecer asimismo cambios equilibrados y
armonicos en la manera de sentirse consigo mismo
y con el entorno circundante, ademas de fomentar la
plasticidad neural y el aprendizaje. Este tema adquiere
especial relevancia en un periodo de la vida como la
adolescencia, que se caracteriza por la presencia de
cambios profundos a nivel fisico y psiquico. En esta
etapa del ciclo vital, puede aparecer la inadaptacion,
por ejemplo, por la vision y el sentimiento distor-
sionado del propio cuerpo. Es importante trabajar
la imagen corporal, la comunicacidn, y con cardcter
preventivo, educar las emociones -como la rabia- con
el fin de que estas encuentren posibles canales y for-
mas de externalizacion y de intercambio para evitar,
por ejemplo, una posible manifestacién violenta. Un
posible futuro motivo de reflexién es la educacion del
movimiento y del deporte en la discapacidad, que
aflade temas como la invisibilidad y la vergiienza del
propio cuerpo.
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JETCKUI M IIOJPOCKOBBIN BO3PACT 1
PA3BUTUE CUJIbI

Francesco Felici & Federica Marzoli

SM (Ita), n.° 9, anno IV, gennaio-aprile 2018, pp. 4-11
Lenpio 9TOr0 KpaTKoro 063opa HaydHOII JMTepa-
TYpBI ABJIAETCA aHAJM3 COBPEMEHHOTO COCTOSHISA
3HaHWIT O Tpo6/eMe PasBUTUSA CUJIBI B JIETCKOM I
IIOPOCKOBOM BO3pAcTe, yiensisi 0co60e BHUMAHUE
pesynbTaTaM CBA3aHHBIM C HEPOHHBIM KOHTPO-
JIeM PasBUTHUA CU/IBL. DTO 0OOCHOBAHMO TE€M YTO II0
KpaiiHeil Mepe /10 onpefie/IEHHON CTaiuy PasBUTHSA,
TUIepTPOdVs MBIILL, JOCTUTHYTas O71arofaps Tpe-
HIPOBKE, YacTO OBIBAET TAKOIl HU3KOIT, YTO OCTAET-
s He3aMe4yeHHOI1. boriee TOro, Henb3st OCIOPUTD TOT
(bakT 4TO B MOJZPOCKOBOM U IOHOLIECKOM BO3pacTe
HPUPOCT CUJIBI JOCTUTAETCs O1arofapst UCIONb30-
BAHUIO YIPOKHEHNIT KaK 00Iero Tak i crermdude-
CKOTO Xapakrepa.

3HaHMA O KOHTPOJIE Pa3BUTHA CUJIBI ACHO MOKA3bl-
BAKT 4YTO Cy(beKTHl IperybepTaTHOro BO3pacTa
JEMOHCTPUPYIOT ~3HAUMTETIBHO OOJIee  BBICOKYIO
CTETeHb PAa3BUTUA CBUIbI 110 CPAaBHEHMIO C Pa3Bu-
THEeM TUIePTPO(GUM MBILIEYHBIX BOIOKOH. OTO 00-
YC/IOB/IEHO B 3HAYMTENBHON CTereHn (akropamiu
HEPBHOTO XapakTepa: BepOOBKOI [IBUraTeMbHBIX
€JIVHMII, YaCTOTOI1 Paspsjia ABUraTeIbHbIX eVHIIL 1
B3aMMOJIEJICTBMEM arOHMCTOB 1 AHTArOHUCTOB. ITH
[rapaMeTpbl M3MEHSIOTCs G/Iarofapsi CUIoBoil Tpe-
HMPOBKE; MICIIOIb3Ys OIMH 1 TOT K& MPOTOKOTI Tpe-
HUPOBKI, B3POCTIbIe CyOBeKThI IeMOHCTPUPYT bortee
3aMeTHYIO aJjalTaluio 1 6o/iee 3HAYNTEIbHOE Pas-
BUTUE CUJIBI 110 CpaBHeHI/I}O C IeTbMIL. ITO CBsA3aHO
C TeM YTO JIETU BCTPEUAIT OO/bIIIe TPYFHOCTEN YTO
KacaeTcs PeKayTHPOBAHMsA JBUTATETbHBIX eVHNII,
KpOMe TOro y JeTeil TOpPMOHA/IbHBI KOMIIOHEHT
ewé He cTabummsoBancs. [109TOMy ACHO UTO pasBu-
THe HePBHBIX HAKTOPOB UrpaeT QyHIAMEHTaNTbHYI0
POJIb JUIA IBUTATEIBHOI PabOTOCIIOCOOHOCTH B IIe-
PMOJ, Pa3BUTHA.

YCTAHOBJIEHHO: OBPATHOE
ITPOEKTVIPOBAHVIE MEXAHM3MA
TPABMHUPOBAHNA

(REVERSE ENGINEERING INJURY MECHA-
NISM) 11 ITIOCJIEACTBUSA IIEPEJOBOTO
ITPOEKTVIPOBAHVIA

(FORWARD ENGINEERING)

Bud Charniga

SM (Ita), n.° 9, anno IV, gennaio-aprile 2018, pp. 12-21

B 37001 CTaThe AaBTOP MCXOUT 13 UJEH TIPYMEHeHNA
06paTHOro NpPOEKTUPOBaHMA O aHaamsa (reverse
engineering) B TAXKENOI aTNeTUKe U U3YYEHUIO He-
CYACTHBIX C/Ty4YaeB: O Y€M JIyMaeM KOIZ[d aHa/Iu3M-
PYyeM CUTYaLMIO B 3TOM BHJie CIIOPTa, IJie COIIACHO
JIOTMKe TIPEBUAATCSA TPaBMBI, HO 3TU TPaBMbI He
nponcxopar? ObparHoe mpoekTuposaHue (reverse
engineering) 3akmoyaeTcss B JIeTabHOM aHajM3e
(YHKIMOHMPOBaHMA, IPOEKTUPOBAHNA M PA3BUTIA
00beKTa MM COOBITUS C LE/IbI0 CO3JAHNUA HOBOTO
COOBITISA C AHATIOTMIHBIM (YHKIMOHNPOBAHMEM CO-
BEPUIEHCTYA WM MOBbIAA 3QPEKTUBHOCTD 3TOrO
cobpITyA. B TAKENOI aTIeTHKe aHAIN3 TAKOTO THIIA
HA4MHAETCA C BOIPOCA: NOYeMy Y CIIOPTCMeHa He
6])1)'[0 TpaBM BO BPCMH BBITIO/THEHUA pra)KHeHI/lﬂ
WV [IBYDKEHIST, KOTOPOe HeCOMHEHHO, IIPUBEIO GBI
K TpaBMe? ABTOp IIPYIMEHSET 3TOT aHa/IU3 K aMepy-
KaHCKOMY (yTOOTY, Iie HaOMIOHAETCs OYeHb BBICO-
K1 HPOL[CHT TpaBM HVDKHUX KOHEYHOCTEM, CTaBA
Ipo6/IEMY: MOXKHO JIM CKa3aTh YTO TV TPABMBI TaK
WM MIHa4e CBA3AHbI C TUIIOM TPEHMPOBKYU KOTOPYIO
CIIOPTCMEHbI  €KeIHeBHO VCIIONb3YIOT IS PasBU-
TUA HIDKHUX KOHEYHOCTEN, O4Y€Hb Ba>XHOM 30HBI JI/IA
9TOTrO BUJA CIIOPTA. B 3aKimouennn sTo mnccnenosa-
HIle T03BOJIAET CKAa3aTh YTO TPABMbI HYDKHIX KOHEY-
HOCTel1, CTOIb YacTble B aMepMKaHCKOM ¢yTOore,
BbI3BaHbI B OCHOBHOM ITO/THOCTBIO HCHPaBV[TIbeIMI/l
TPEHNMPOBKAMIL.

IIUTAHUE U1 CIIOPTUBHASA
ITPOVMI3BBOOUTEIBHOCTD

Migliaccio Gian Mario, Spreghini Michele

SM (Ita), n.° 9, anno IV, gennaio-aprile 2018, pp. 22-29

B aToM KpaTKoM 0030pe aBTOPBLI AHAMTUSUPYIOT

ussian

AKTY/IbHbIE TeMBI GOTBIION 3HAYMMOCTH /ISl CIIOP-
TUBHOJ NPAKTUKIL: IUTaH)E U CIIOPTUBHAsA paboTO-
CIIOCOOHOCTD, CTPATeruy IUTAHUA M TPEHUPOBKU
(3amacsl I/IMKOTeHa, NCIIONb30BAHIIE YIIEBOIOB, XKI-
POB, GETKOB ¥ MIIIEBBIX 06aBOK BO BpeMs pusu-
YEeCKIX YIIPaKHeHMI1), POb BOJBI ¥ MITHEPa/TbHbIX
cortelt 1St CIOPTUBHOI pabOTOCIIOCOOHOCTI, TIPaK-
THKa CTpAaTEeTUV MUTAHNA.

«IEJIATb BEC»

Francesco Pasqualoni, Francesco Lampredi

SM (Ita), n.° 9, anno IV, gennaio-aprile 2018, pp. 30-39
ABTOpBI PACCMATPUBAIOT TEMY «€IaTh BEC», TO €CTh
HPaKIKY BCTPEYAIOIIYIOCA BO BCEX BUJAX CIOPTa B
COPEeBHOBAHMAX KOTOPBIX IPEyCMOTPEHBI BECOBBIE
Kateropui. B aTom 0630pe paccMaTpuBaeTcs mpo-
6reMs «OBICTpOIT TTOTEPU Beca» UCMONb3ysA GoraTyro
6ubmorpaduio, ¢ yrmy6nEHHBIM aHAIM30M COCTOS-
HVSI MUTaHUA U GeNKoBOro Metabomsma (0OMeHa),
00e3BOXKeBAHIISA, MHTETPALUY TOC/IE KOHTPO/IA Beca,
¥ M36eXKaHNA OTEPH PabOTOCIIOCOOHOCTIL.

JBVOKEHUE N AKTUBHOCTD

MBIIIIT ITOIBEPKEHBI BJISTHNIO
HEYCTOMYMBOCTU ITOJIOKEHMA

BO BPEMA TPEHUPOBKI C .
MCIIOIb3OBAHVEM ITPUCEJAHUI C
OTATOLIEHVEM (SQUAT).

Nairn BC, Sutherland CA, Drake JD.

SM (Ing), n.° 9, anno IV, gennaio-aprile 2018, pp. 40-53
TpeHnpoBka ¢ MCHONb30BAaHMEM IPUCENAHMIT C
OTATOLEHNAM (Squat) B YCIOBHSX HEYCTOINYMBOCTI
IpHO6peTaeT, MO MHOXKECTBY IPWUMH, BCE OOTIB-
IIYI0 TIOIYIAPHOCTD. MHOIME YCTPOICTBA CO3/AI0T
HecTabWIbHOCTb HOT U IepPTYpOALMIO IOAHATISL
(bottom-up); opHako sddexr Hucxopsweir (top-
down) HeycTOITYMBOCTM BO BpeMs HpUCETAHUA
OCTAeTCA HEACHBIM. [l CO3[jaHNMA HeCTabM/IbHO-
CTYM BepxXHeil YacTu Te/la WCIONb3YeTCs BOJOHA-
[O/HEHHDbT LmHAp «Attitube». Viccnepoanne
IPOAHA/NN3NPOBANO  BIMAHNE  HECTAOMILHOCTU
nofnoxxeHns (cBepxy BHU3, top-down; cHM3y BBepX,
bottom-up; oTcyTCTBIE HECTAOUILHOCTM) BO BpeMs
yHpaKHeHNs squat ¢ TOUKY 3peHNs KMHEeMATUKN 1
aKTUBALVYM MbII. JIecATh YYaCTHUKOB (My)K4MH)
9KIIepUMEHTa ObUIM OCHAIIEHBI 75 CBETOTPAXKAI0-
IYIMJ MapKepaMIy JUIs OTCIeKMBAHNA KMHEMATUKIL
JIOZIbDKKM, KOJIeHa, Gefjpa M TY/IOBMIIA M YCTPOIL-
CTBOM «Attitube»; anekTpommoradms perncTpupo-
Baja 12 Mbi (ABYCTOPOHHO). YIpakHeHMe squat
BBIIIO/IHANOCH C OIMMIMIICKOJ IITAHIOM Ha yCTOM-
YUBOMN HOBCPXHOCTI/I, C OMMMIIMUCKONM IITAHIOU
Ha « BOSU» (BALL, bottom-up) u ¢ ycrpoiicTBoM
«Attitube» Ha TBépRoit mouse (TUBE, top-down).
Vrpaxxuenne TUBE, top-down mpopemoncTpupo-
Bajo 1,5-KpaTHO€ yMeHbIleH)e aKTUBALVM MBbIIII]
pasrubarerieii crmHbl  (erector spinae) u crubanus
TYNOBUIIA TPV BBITIOTHEHNY YIIPA)KHEHNA C HUSKOM
ckopocTbio. IIpu Bbmonnenun ynpaxxenus TUBE
OTMeYasiach 6osee BbICOKAst aKTUBALVA MbILIL] K1~
BOTa, 6orTee BBICOKas (10 2,8 pa3) HAK/IOHHAS aKTH-
BaIMA IO CPABHEHMIO CO CTAOM/ILHBIM COCTOAHUEM.
ITpu Bomonuennu ynpaxnenns BALL nosbimancs
BBIBOPOT JIOZIbDKKM U CrubaHme KojeHa ¢ 6oee Bbl-
COKOJl aKTMBalMeli MKPOHOXKHON MBIIILIBI, [IBYT/Ia-
BOJI MBIIIIBI Oefipa U 4eTHIPEXI/IABOI MBI B
LIe/IOM, M3MEHEeHMe JIOKa/M3aLUN HeCTabuIbHOCTI
BO BPCMH HpMCe/:[aHI/[H C OTATOLIEHMEM WM3MEHAET
MOJIeNTb IBVKEHNSA ¥ MBIIEYHOI aKTUBALUI TY/IO-
BUIIA ¥ HIDKHUX KOHEYHOCTel. ITO IPeIOCTaBIsAeT
uHbOpMALMIO IS OYAYIINX UCCTeT0BaHMil B 06/ma-
CTU pea6I/UII/ITaLU/H/l, 06yquI/m npaBManoﬁ TEeXHUKEe
TIPMCElaHNs C OTATOLIEHMEM ¥ KOHKPETHBIX MPO-
IpaMM TPEHMPOBKIL.

HAJEXHOCTD TECTA 1RM POWER

CLEAN (OOJHOKPATHOE MAKCUMAJIBHOE
ITIOBTOPEHME (1IIM) CTIOBOTO

B3 T HA TPY]Ib) IJIs1 CHOPTCMEHOB
IMOJAPOCTKOBOTO BO3PACTA.

SM (Ing), n.° 9, anno IV, gennaio-aprile 2018, pp. 54-63
Faigenbaum AD, McFarland JE, Herman RE,
Naclerio E, Ratamess NA, Kang J, Myer GD

Hecmorpsa Ha To uTO TecT power clean (cmmosoe
B3ATIE HA TPY/ib) OOBIYHO VICIIONMb3YeTCS IS OLieH-
KU YPOBHA PasBUTHA CWIBI ¥ MOLIHOCTU y B3POC-
JIBIX CIHOPTCMEHOB, €r0 HaJE&KHOCTb M1 MOIOABIX
CIIOPTCMEHOB He U3yyanack. [loaTomy 1enpio aToro
UCCIEiOBaHNA ObUIO  OIpefieNieHNe  HaI&KHOCTI
TeCTa OJHOKPAaTHOTO MAaKCMMaJIbHOIO NOBTOPEHMS
CUJIOBOTO B3ATUA Ha I‘py}lb y CHOPTCMCHOB nop-
poctkos. Tpuanarh 1mecTb CHOPCMEHOB MY)KCKOTO
nona (Bospact: 15,9 + 1,1 ropa; macca rema: 79,1 +
20,3 Kr; pocT: 175.1 7,4 cm) € ONbITOM TPEHNPOBKI
C MCIIO/Ib3OBAHVIEM pra)KHeMI/l TAXKE/ION aTIeTUKN
6orbIe OHOTO TOfa BHIMONHSIN TecT 1RM power
clean B TeyeHMM IBYX HEIOC/IEOBATENbHBIX JHENl
(BO BTOpOII ITOJIOBMHE JiHA) UCIONb3Ys CTaHZApP-
TU3MPOBAHHYIO IpOLENypy. Bece mpouenypsr Tecta
KOHTPONMPOBA/IICh TPEHEPOM BBICOKOTO YPOBH:A
o TsKEMoN aTmetuke. IIporeayphl 3aKmoYamich
B CHUCTEMATMYEKOil IIPOrPeccuyt TeCTOBOI Harpys-
KU JIO OIIpefie/IeHNsl MAaKCMMAa/IbHOTO CONPOTHBIIE-
HuA (Harpysku) KOTOpoe MOKHO BBIIIONHUTD 1 pas
UICTIONB3YsA HAIIEKAI[YI0 TEeXHUKY YIpaKHEHMII.
TMonyyenHble JaHHbBIE AHAMM3UPOBAIUCH VICIIONb-
3y KOI(DULMEHT BHYTPUKIACCOBOI KOPPETSLII
(ICC[2)k]), xoapdurment xoppemsiyn IInpcona
(r), AMCTIEPCYIOHHBIIT aHA/IN3 C IIOBTOPHBIMI M3Mepe-
HuaMy, rpaduk Bland-Altman u aHamm3 THIMYHBIX
0LLU/[6OK. Ananus JAHHBIX II0Ka3ajl 4YTO TECTOBbIE
TIOKa3aTe/y b BbICOKOHATEKHBIMU IEMOHCTPY-
pya perecrosyio HanéxHocTh ICC = 0,98 (95% po-
BeputenbHoro unteppana = 0,96-0,99). Tectupopa-
HJIe TI0Ka3aJI0 TAK)Ke BBICOKYIO B3aIMOCBA3b MEXY
sHadeHnsamu 1RM B ucnbrtanmsx 1 u 2 (r = 0.98, p
< 0.0001) ¢ He3HAYNMTENLHON PA3HMIION BBIIIOIHE-
Hust power clean B ucnpitannsax (70,6 + 19,8 1 69,8
+ 19,8 xr). Ipadmxn Bland-Altman moxTseppumm
HECYITeCTBEHHYI0 pasHuITy sHaueHnit IRM B mep-
BOM 1 BO BTOPOM JVCIIbITaHMN. TumdHas morper-
HOCTD 3HauyeHysA 1RM oxupaemass Mexy HepBbIM
¥ BTOPbIM UCIIBITaHMEM COCTaBMU/Ia 29kru YKasaHO
M3MEHeHMe 0 KpaiiHeli Mepe paBHoe 8 KT [/ onpe-
JIeTIeHNsl  PeasbHOTO M3MEHEeHVs IIPOU3BOIUTENb-
HOCTHU YIPaKHEHMS OT TeCTa a TeCTy Y MOJIOJBIX
CIIOPTCMEHOB. Bo Bpemsi mccieoBanust He ObUIO
TPaBM 1 BCe YYACTHMKI XOPOIIO TIePeHOCHIN TIPO-
TOKOJI TeCTUPOBAHMA. ITH JaHHblE CBUJIETENbCTBY-
10T 0 TOM 4T TecT IRM power clean nmeet BBICOKYIO
CTEIIEHb BOCHPOM3BO)II/IMOCTI/I y TpeHI/IpOBaHHI)IX
CIIOPTCMEHOB TIOJPOCTKOB (MY)KCKOTO TO71a) KOTja
COOMOAITCA CTaHJAPTU3MPOBAHHbIE IIPOLIEMYPBI
TECTUPOBAHMA U JAIOTCA KBAIM(DULMPOBAHHbIE MH-
CTPYKIVN.

CIIOPT, YEJIOBEYECKOE [IBVYDKEHUE 1
aMonun

Angela  Magrino, Gennaro Gatto & Vincenzo
D’Onofrio

SM (Ita), n.° 9, anno IV, gennaio-aprile 2018, pp. 64-75
PasBuBarp GnaronpusTHOE ICUXOU3MYECKOE CO-
CTOsAHME HOCPC]:[CTBOM BOCIIUTAHMA [OBVDOKEHUA,
CIIOPTHMBHOII JESATENBHOCTM I OMOLII O3HAYaeT
CIIOCOOCTBOBATD PAsBUTUIO COATAHCHPOBAHHBIX U
FapMOHMYHBIX M3MEHEHMIT MOMOTAIOIMX Ye/loBe-
Ky 6I)ITI) B FaPMOHI/IVI C caMuM C060i[ uc Opr)Ka'
IOIIelT CPefioit, KOMe TOro CIOCOGCTBYeT PasBUTIIO
HeJPOHHOJT IIACTIMHOCTY U COBEPLICHCTBOBAHILIO
npouecca 0bydeHus. Or1a TeMa MpHoGpeTaeT 0co-
60e 3HaUeHME B MEPHOJ MOAPOCTKOBOrO BO3PACTA,
KOTODBIII XapaKTepusyeTcs IMyOOKUMIU M3MEHEeHN-
AMI Ha (M3NMYECKOM M IICHXIdIecKoM yposHe. Ha
9TOM 9Talle XXU3HEHHOTO LMK/IA JUCKOMPOPT MOXKeET
HPOHBT[HTI)CF[, HaHpVIMeP, B VICKQO)KECHHOM BUJICHUN U
OLIYIeHN CBOETO Tenma. BakHo paboTats Hag 06pa-
30M Te/Ia, Hajl OOIEHIEM I, B IIPEBEHTIBHBIX LIE/ISX,
BOCIIMTBIBATD MOV — HAIIPIMEP SMOLM THeBa —
C Le7IBIO TOTO YTOOBI HAXOANUTD BO3MO)KHBIE KaHa/IBI
1 pOPMBI SKCTEPHAIM3ALNI I Pa3AeNeHNs C [PYIH-
M CBOUX 9MOLMit, n3berast Takum o6pazom Gpopmbl
MX HAaCM/IbCTBEHHOTO IpOsAB/IEHNA. BosMoxHOE
Harpas/ieHye yis OyAyLux pasMbILIEHNIT 3aK/II0-
YaeTCs B BOCIIUTAHNM K ABVDKEHNIO € K CIIOPTY TPy
MHBTUJHOCTI MICCTIENYSI TaKIe TeMbl KaK Ke/aHye
HEBUJIMMOCTH V1 CTBIJ| CBOETO TeJIa.
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