




SUMMARY
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An expressed aggressiveness, 
especially a grimace, on the face of 
someone straining to lift a weight, 
for instance, is an enduring image; 
reflecting in psychological terms 
a masculine exclusivity of human 
strength.
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[...] strength training in 
prepubertal age does not 
in any way constitute the 
“drama” that often some 
insiders want to present. 

This type of training aimed 
at well-being and sporting 
performance is possible at 
any age, especially for young 
people, with immediate and 
future benefits...
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We cannot rule out that - in times 
like these in which we live (and 
that we personally experience) 
- changes in society, as well as 
those in sport, do not occur with 
the same frequency as in the past. 

We witness, often as unseen spec-
tators, changes that, until a few 
years ago, were considered not 
possible or even impossible. New 
communication systems, social 
media that have become another 
room in our houses, generations 
that find it more and more difficult 
to talk to each other, and so great 
are the cultural and communica-

tion distances and the collateral 
that these social dynamics entail, 
that they have taken away the 
comfort of our old certainties, in-
troducing new certainties whose 
shelf-life is definitely much short-
er, random and sometimes gone in 
a heartbeat. 

In all of this, this incessant magma 
that does not cool down, does not 
grow, but is constantly changing, 
unpredictably taking on unthink-
able forms and ways of being, 
sport finds itself encrusted in an 
organisation whose obsolete dy-
namics are completely out of step 

with modern times, ferociously 
clinging to bureaucratic manage-
ment that devotes more time to 
its self-indulgence than it does to 
sport: monstrous, engulfing bu-
reaucracy.

Sports organisation always brings 
to light the usual problems, the 
ones that have never been solved 
in the past and are never ad-
dressed in the present, while ask-
ing today’s society to be patient 
with the pace of a pachydermic 
machine that cannot keep up with 
the typically rapid progress of this 
day and age.

EDITORIAL

A question I often ask myself: 
what is sport today?



3
N

° 10 / M
ay-August 2018

To better understand some of 
sport’s unresolved problems, I 
took to the Internet, where I found 
an essay1 by a boy in Middle School, 
dated March 15, 2011. The essay 
may be 7 years old, but the topic is 
still contemporary and still unre-
solved in the world of sport. Read 
what is says and you too will be 
amazed.
“Sport – writes the student – is an 
educational opportunity because 
it allows you to grow both physi-
cally and psychologically, because 
playing sports requires attention. 
Sport teaches you how to play on a 
team so … you learn a lot of rules 
and get to know your body better”. 
Very true statements (wouldn’t 
you agree?), and yet there is an on-
going battle (and what a battle!) in 
the world of sport to drive the mes-
sage home that you can actually be 
better at maths or Italian by doing 
more physical activity and organ-
ised sport. 

 “Unfortunately in sport - the stu-
dents continues - there are some 
people who, in order to win match-
es and competitions, decide to use 
doping and break the rules”. This 
is a problem that not only have we 
failed to solve, but it has become 
even more entrenched and ram-
pant, and the few who tried to put 
a stop to it in the past and fought 
like lions on the barricades, but 
driven back from overwhelming 
adversaries both in number and 

in arrogance, well, they have just 
resigned themselves to this sad 
reality.
“I do karate and I play football. In 
karate I have learned about my 
body, doing various moves, con-
trolling myself. It has made me 
grow because it takes courage to 
perform in front of the public. This 
sport requires seriousness, sacri-
fice, willingness and commitment. 
In my opinion, sport has everything 
it takes to be an activity that should 
be practiced by everyone”. Not bad, 
don’t you agree? However, sport 
cannot be practiced by everybody 
because many sports have unsus-
tainable costs for families, so the 
only possibility would be good old 
physical activity and exercise; but 
alone?

Taking a step further back, read 
what the European Parliament de-
liberated in 2007, precisely in the 
session on 30.10.2007.2

“School - it states - “is the ideal set-
ting to promote physical activity 
and positive attitude towards reg-
ular physical activities. However, at 
present, it is often said that school 
is not delivering on its potentials 
when it comes to promoting phys-
ical activity. Physical education is 
at risk of increased marginalisa-
tion within the school day; over the 
last years the time allocated to PE 
across the EU has been gradual-
ly eroded: over the last years the 
time allocated to PE across the EU 

has been gradually eroded: since 
2002 time allocation has been re-
duced from 121 to 109 minutes per 
week for primary school, and from 
117 to 101 minutes for second-
ary school; research recommends 
that children and adolescents 
perform some form of physical  
activity for 60 minutes every day. 

There is also inadequate funding 
for facilities, equipment and their 
maintenance and teaching mate-
rial in central, eastern and south-
ern Europe; pupils with disabilities 
suffer even more the consequenc-
es of this lack of financial support. 
Inclusion: ethnic minorities have 
especially low rates of participa-
tion in sport activities. The problem 
of participation is arsing already 
during school time; Muslim girls 
are an especially sensitive group 
in this respect. A similar pattern of 
restricted access is evident among 
disabled young people. Young peo-
ple with disability are far less likely 
to take part in extra-curricular or 
out-of-school sporting activities.”.
And so, back to my initial question 
“what is sport today?”. Now I can 
answer: “it is a new, full (and over-
flowing!) bucket of old, unsolved 
problems. 

Antonio Urso
EWF President

1. http://scuola.repubblica.it/piemonte-cuneo-icmuzzonesede/2011/03/15/riflessioni-sullo sport/?refresh_
2. http://www.nonprofitonline.it/detail.asp?c=1&p=0&id=768
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article such an assertive title, sta-
ting that young athletes “must” (a 
strong “must”, not a suggesting 
“can”) do weight training, might 
have put the physical safety of 
some (many) insiders at risk, so 
much was the belief that this par-
ticular type of training came with 
a long list of disadvantages, and 
sometimes even irreparable da-
mage. We need only think that wei-
ght training was associated with 
an interference to growth in hei-
ght: lifting loads hindered normal 
growth. Thus far these problems 
obviously referred to the children, 
because it was not even concei-
vable that a child could train with 
overloads. A cultural drama that 
still today is heavily paying the pri-
ce. Yes, unfortunately still today 
there are categories of profes-
sions with no competence in this 
field (but who are perhaps good in 
others) who have a strong influen-
ce on families and sports clubs, 
and who engage in open war in di-
scouraging this practice (substan-
tially weightlifting, or equipment 
with weights) in prepubertal age, 
but never present any scientific 
literature to back it up. Evidence 
proves the result of something, 
which can also be subsequently 
criticised but only through a scien-
tific method. Who knows, I won-
der, after more than four hundred 
years, how Galileo Galilei would 
feel in knowing that his scientific 
method, then theorised, is still 
often forgotten and put aside, 
especially by professionals who, 
despite their university degree, 
tend to disagree with this appro-
ach. Or who knows how Popper 
would feel, the scientist who the-

orised the necessity to disconfirm 
or falsify the scientific method, 
in other words: how to criticize a 
result through the scientific ap-
proach. Perhaps still today they 
would feel completely misunder-
stood. Despite these illustrious 
figures, and not only them, still to-
day practices are critisized on the 
basis of nothing which, obviously 
when told to people (parents, te-
achers, doctors, etc. ..) that do not 
have a scientific basis with which 
to counteract, a “non-culture” or 
popular unculture is created that 
becomes embedded and thus 
difficult to irradicate, even with 
scientific evidence in hand.

In my view, the Olympic sport of 
weightlifting has paid the highest 
price from this random, rather 
than scientific approach. Physical 
fitness certificates were refused 
not for pathologies, but for the 
choice made by a boy or a girl, who 
wanted to approach the world of 
weightlifting (I have personally 
witnessed this) and they had to 
fight, often even with the medical 
sports specialist (whose medical 
knowledge we do not intend to di-
scuss), who quite literally discou-
raged the practice, listing a series 
of non-existent problems arising 
from the use of this method of 
training, which subsequently di-
scouraged families and children, 
sometimes on a definitive basis. A 
mother and a father must not ne-
cessarily be competent in a sport 
or physiology, but a professional 
who qualifies as a doctor must be, 
no ifs and buts, it is their duty to 
be informed and educated if their 
“work” (and mission) is to certify, 
to assess the eligibility, to advise 

and to orient. It is not uncommon 
to find ourselves sometimes as 
defenceless spectators, observing 
the extremists of absolute prohi-
bition who oppose other doctors 
that are inviting boys and girls to 
approach weightlifting in pre-pu-
berty, without any prescription 
except that of the methodological 
approach reserved for those age 
groups.
Negationism, unfortunately, is 
not only a prerogative of a part of 
the medical world, it is also in the 
sphere of experts: trainers, PE tea-
chers and, in some cases, even te-
achers in motor sciences faculties. 
Therefore, the problem is actually 
right across the boards. 

I remember very well how some ye-
ars ago - but not many I can assure 
you - several team sports coaches 
criticized the use of weight trai-
ning in every age group, because 
this training method slowed down, 
made slower. “Slows down what? 
Makes what slower?” I often asked 
myself: and the answer was always 
the same: “movement; the weight-
lifting makes you slower, it slows 
down movement “. I had a second 
question, or rather, I asked myself 
to explain if they did not practi-
ce weight training regardless of 
everything, because they were 
sure of their belief, or because 
they had had bad experiences and 
negative results in the approach 
to this method. Well: when I found 
those few who had had an effecti-
ve approach to training with wei-
ght training, I realised that it was 
a lack of competence and a distor-
ted vision, which obviously justi-
fied the poor results obtained by 
this form of training. Incredible!

WHY YOUNG ATHLETES MUST DO WEIGHT TRAINING
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What does science say to-
day about the correlation 
of prepubertal age and 
training with weights? It 
unequivocally explains that 
such a combination is not 
impossible: indeed, today 
it says that it is possible 
and beneficial; the alliance 
of the two - it supports - 
should be compulsory.

From the 1980s, countries 
that had positively expe-
rienced the use of weight 
training had already disse-
minated publications about 
the positive correlation 
between the two aspects: 
prepubescent youths and 
weight training (see Rus-
sian and German schools). 
They had already shown the 
indisputable advantages 
that would then have been 
authentic pillars, on which 
to erect some substantial 
aspects of sports perfor-
mance, or even just of re-
search and maintenance of 
physical well-being.
One of the obstacles that 
weight training in young 
people comes up against, 
in my opinion, lies precisely 
in the term that is normally 
used: weight! On its own, 
it gives the sensation of an 
approach to training ses-
sions with tons, exhausting 
and inappropriate for young 
athletes. Training with wei-
ghts is actually the only me-
ans of training that can be 
weighed and measured: it 
can range from grams to in-
finity. It is the only form that 

allows to orient the speed 
and the angle of execution. 
It is the only method that 
allows to develop some cha-
racteristics functional to 
the expression of strength, 
using also different equip-
ment: elastics, springs, the 
weight of the body with par-
ticular angles of execution 
and with expedients that 
engage different muscle di-
stricts.

Try asking trainers of other 
sports if they are able to 
measure these parameters, 
as easily as you do in weight 
training. The question, of 
course, would cause them 
some problems, because in 
reality almost everything 
could be measured, but at 
very high costs and with an 
organisation that very few 
clubs or federations could 
afford, and in any case, wi-
thout absolute precision, 
perhaps with a high mar-
gin of approximation. Let’s 
look at some examples: 
who measures the stren-
gth expressed by a young 
person blocking under the 
net in minivolley, every time 
he/she hits the floor after 
a jump? Yet, the body fal-
ls, impacting with the floor 
that returns an equal and 
opposite force that must 
be combined with a violent 
contraction of complex ki-
netic chains that must al-
low the boy/girl to remain 
in an optimal condition of 
balance. How much force 
has been expressed? In how 

much time? Always symme-
trically? It is not known and 
can not easily be measured, 
yet there is no contraindi-
cation to this sport which I 
find to be beautiful and ex-
tremely formative, as well 
as spectacular.

The same is true even 
if we talked about mi-
ni-basketball, rugby, or soc-
cer. Who is able on the spot 
to measure the strength 
expressed in a change of 
direction in football or in a 
rapid deceleration? Nobo-
dy can do it with the same 
simplicity as done in trai-
ning with weights. These 
latter two expressions of 
force improperly called “na-
tural load”, never give the 
sensation that in between 
there is the term weight, 
therefore the exercises and 
movements involved are all 
accepted as harmless. The 
power of words! In reality, 
they could actually be har-
mless, if the boys and girls’ 
muscles were appropriately 
trained for this type of ef-
fort. The fact that in these 
sports there is more harm 
than in weight training is 
evidenced by findings obtai-
ned from the study called 
the High School Sports-Re-
lated Injury Surveillance 
Study1, in which high school 
athletes who participated 
in 9 different sports in the 
participating schools suffe-
red 4,350 traumas during 
the 2005-2006 school year, 
which corresponds to about 

WHY YOUNG ATHLETES MUST DO WEIGHT TRAINING

1. An Epidemiologic Comparison 
of High School Sports Injuries 
Sustained in Practice and 
Competition - Julie A. Rechel*, 
Ellen E. Yard, MPH*, and R. 
Dawn Comstock, PhD*,† *The 
Research Institute at Nationwide 
Childrenʼs Hospital, Columbus, 
OH †The Ohio State University, 
Columbus, OH - 
http://www.natajournals.org/
doi/full/10.4085/1062-6050-
43.2.197?code=nata-site
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rate per 1,000 athletic exposures was hi-
gher in competition (4.63) than in training 
(1.69) (frequency ratio [RR] = 2.73, 95% con-
fidence interval [CI] = 2.58, 2.90). Out of all 
the sports, football recorded the highest 
rate in competition (12.09) and in training 
(2.54) of injured players per 1,000 athletic 
exposures. Compared to the injuries repor-
ted during training, the highest percenta-
ges of competition injuries were head - face 
- neck injuries (proportion [PR] = 1.61, 95% 
CI = 1.34, 1.94), in particular in boy’s football 
(PR = 7.74, 95% CI = 2.53, 23.65) and girl’s 
basketball (PR = 6.03, 95% CI = 2.39, 15.22). 
The most common and recurrent lesions 
were brain concussions (PR = 2.02, 95% CI 
= 1.56, 2.62), especially in boy’s football 
(PR = 6.94, 95% CI = 2.01, 23.95) and girl’s 
basketball (PR = 5.83, 95 % CI = 2.06, 16.49). 
Higher percentages of competition injuries 
caused the athlete to lose more than 3 we-
eks of play (PR = 1.28, 95% CI = 1.08, 1.52), 
particularly in baseball (PR = 3.47, 95% CI 
= 1.48, 8.11) and volleyball (PR = 2.88, 95% 
CI = 1.01, 8.24). In the aforementioned re-
port, the overall injury rate per 100 hours/
participant was 0.8000 for rugby, 0.0120 for 
resistance training, and 0.0013 for weightli-
fting, respectively.

This picture all too clearly shows that major 
precautions must be put into practice in 
other forms of training, certainly not in wei-
ght training, but like all human activities, it 
requires the presence of experienced, qua-
lified people and, in particular, with a lot of 
experience in the sector.
One of the most popular accusations attri-
buted to weight training is that it damages 
the growth cartilages found in three main 
sites in the body of a growing child: the car-
tilaginous plates near the ends of the long 
bones, the cartilage that covers the arti-
cular surfaces, and the points at which the 
main tendons are inserted into the bones 
(apophysis).

Behm et al. 20082 conclude their original 
research with the following conclusion: 
fractures of the epiphyseal plate have not 
been reported in any prospective study on 
young people engaged in weight training. 
In actual fact, at a younger age, the lesions 
of the epiphyseal growth cartilages are less 
likely to occur during childhood than during 
adolescence, because children’s growth 
cartilages are actually stronger and more 
resistant to different forces. compared to 
those of adolescents (Micheli 1988).3

Fractures of the proximal end of the hume-
rus are relatively rare in infancy, making up 
0.45% of all fractures in pediatric age, and 
4-7% of all traumatic epiphyseal lesions 
(Sohrab Pahlavan, 2011). The incidence va-
ries from 1.2 to 4.4 cases per 10,000 inhabi-
tants a year. The most frequently occurring 
fractures are Salter-Harris type II epiphyse-
al detachments and metaphyseal fractures. 
The former occur more frequently in adole-
scents, while the latter are more common in 
children under the age of 10. The incidence 
is higher in males than in females, this is 
probably related to etiological factors; in 
fact, males practice play-sport contact acti-
vities, such as soccer or basketball, more 
frequently than females (Williams, 1981).
Traction and pressure stimuli promote bet-
ter bone formation, so it is wrong to say that 
strength training has negative effects on 
bones. The idea - often formulated - that in-
creasing the work force also increases the 
deterioration of bones, ligaments and join-
ts is completely unfounded: the function 
retains its shape and not the other way 
around (Klumper, in Umbach C. Fach, 1990)5.
After having removed this undoubtedly exi-
sting but marginal concern, it is necessary 
to understand the advantages of strength 
training through the use of weight training 
in prepubertal age. Since 1987 - 1990 with 
Sale6 7, Blimkie 19938, Tenebaum 19969, Fai-
genbaum 200010, Falk and Eliakim 200411, 
studies have been proposed that have hi-
ghlighted the positive correlation betwe-

WHY YOUNG ATHLETES MUST DO WEIGHT TRAINING

2. Behm D. G., Faigenbaum A. 
D., Falk B., Klentrou P. (2008). 
Canadian society for exercise 
physiology position paper: 
resistance training in children 
and adolescents. Appl. Physiol. 
Nutr. Metab. 33, 547–561. 
10.1139/H08-020 [PubMed] 
[Cross Ref].

3. Micheli Lj, Browne Je, Erggelet 
C, Fu F, Mandelbaum B, Moseley 
Jb, Zurakowski D. Autologous 
chondrocytes  implantation of 
the knee: Multicenter experience 
and minimum 3-years follow-up. 
Clin J Sport Med 2001 Oct; 11 
(4): 223-8. 

4. Buscema A, Cosentino P, 
Riccioli M, Testa G, Pavone V. - 
Lesioni traumatiche dellʼestremità 
prossimale di omero in età 
pediatrica in Ortopedia - 
Maggio 2013 Dipartimento di 
Specialità Medico-Chirurgiche 
Sezione: Ortopedia e 
Traumatologia Università 
degli Studi di Catania 
(Dir. Prof. G. Sessa)

5. Sale, D. G. (1988). Neural 
adaptation to resistance training. 
Medicine and Science in Sports 
and Exercise 20, S135-S145. 
[20]

6. Sale DG, MacDougall JD, 
Jacobs I, Barner S: Interaction 
between concurrent strength 
and endurance traininig. J. Appl 
Physiol. (1990)

7. Blimkie CJ, Resistance training 
during preadolescence. Issues 
and controversies. Sports Med. 
1993 

8. Tenenbaum G, Falk B, 
The effectiveness of resistance 
training in children. A meta-
analysis. Sports Med. 1996 

9. Faigenbaum AD, Strength 
training for children and 
adolescents. Clin Sports Med 
2000

10. Falk B, Eliakim A, Resistance 
training, skeletal muscle and 
growth, Pediatric endocrinology 
Reviews:  January 2004
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en the two aspects: in 
other words, prepuber-
tal age and use of wei-
ght training in general 
physical preparation. 
In addition to these re-
searches are important 
contributions from the 
following studies car-
ried out by qualified 
scientific bodies:
The British Association 
of Sports and Exerci-
se, Science 200412 pu-
blished a study with a 
25-year follow-up, stu-
dying 520 boys and 605 
girls on the correlation 
of strength training 
and flexibility. Also this 
study shows a positive 
correlation between 
the two factors, highli-
ghting that the young 
people who do strength 
training as adults have 
consequently less mu-
scle tensions.

The American College 
of Sport Medicine in 
200613 produced a stu-
dy on muscle strength 
training, presenting 
the following eviden-
ce: a mechanical load 
acting on the skeleton 
with the use of weights 
can effectively stimula-
te an increase in bone 
formation in young pe-
ople, while in adults we 
witness a slow loss of 
bone matrix in middle 
age. Presumably this 

11. Mikkelsson LO,  Nupponen 
H,  Kaprio J, Kautiainen 
M, Mikkelsson M, Kujala 
UM, Adolescent fl exibility, 
endurance strength, and 
physical activity as predictors 
of adult tension neck, low 
back pain and knee injury: a 
25 year follow up study 

12. William L Haskell, I-Min 
Lee, Russell R Pate, Kenneth 
E Powell, Steven N Blair, 
Barry A Franklin, Caroline A 
Macera, Gregory W Heath, 
Paul D Thompson, Adrian 
Bauman, Physical Activity 
and Public Health, Updated 
Recommendation for Adults 
- From the American College 
of Sports Medicine and the 
American Heart Association.

13. Pediatrics - Council on 
Sports Medicine and Fitness 
2008; Academy of Pediatrics. 
All and trademarked by 
the American Academy of 
Pediatrics, 141 Northwest 
Point Boulevard, Elk Grove 
Village, Illinois, 60007. 
Copyright © 2008 by the 
American Academy of 
Pediatrics publication

11. Mikkelsson LO,  Nupponen 
H,  Kaprio J, Kautiainen 
M, Mikkelsson M, Kujala 
UM, Adolescent fl exibility, 
endurance 
physical activity as predictors 
of adult tension neck, low 
back pain and knee injury: a 
25 year follow up study 

en the two aspects: in 
other words, prepuber-
tal age and use of wei-
ght training in general 
physical preparation. 
In addition to these re-
searches are important 
contributions from the 
following studies car-
ried out by qualified 
scientific bodies:
The British Association 
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may result in a lower risk of oste-
oporosis, osteopenia and bone 
fracture. Furthermore, recent 
observational studies have sug-
gested an inverse association 
between risk of mortality for all 
causes and various components 
of muscle strength or endurance. 
Although the specific mechani-
sms for these associations are not 
known, one may consider muscle 
strengthening to promote the 
development and maintenance of 
metabolically active lean muscle 
mass, which is especially impor-
tant for enhancing glucose me-
tabolism. A training session with 
weights at least twice a week pro-
vides a safe and effective method 
of improving muscle strength and 
endurance from 25% to 100% or 
more. It is advisable to perform 8 
to 10 exercises, to be performed 
on two or more non-consecutive 
days, every week, using mainly 
the major muscles. A weight 
should be used capable of indu-
cing substantial fatigue after 
8-12 repetitions of each exercise. 
The resulting evidence on muscu-
loskeletal health benefits (30.52) 
and the potential effects at the 
population level on the promo-

tion of skeletal health lead to 
the need for a public health 
recommendation that inclu-
des the inclusion of weight 
training in physical activity for 
everybody, especially young 
people.
Lastly, the American Academy 
of Pediatrics14 from 2001 to 
2014 proposed a series of 
reviews entitled “Strength 
Training by Children and Ado-
lescents” which triggered an 
extremely interesting evolu-
tionary process of thought 
on the topic of training with 
weights at an early age. Alrea-
dy in the first publication, the 
authors had pointed out that 
there were no particular con-
traindications regarding the 
use of weight training in youth 
physical activity, and in the last 
review, which dates back to 
the year 2014, they specify the 
following: Strength training 
is a common component of 
sports and physical efficiency 
programmes for young people 
and teenagers. They can use 
strength training as a means 
of increasing muscle size and 
improving their appearance. 
Strength development pro-
grammes may include the use 
of free weights, weight machi-
nes, elastics or body weight. 
The amount and types of exer-
cises to be used, and the fre-
quency of strength exercises 
must be determined by speci-
fic programme objectives.
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General indications

training can include the use of free wei-
ghts, the individual’s body weight, ma-
chines and/or other weight devices to 
achieve the goal.
Core Strengthening: implement a muscle 
strengthening programme that stabili-
ses the body’s trunk. The training must 
be able to emphasise the strengthening 
of the abdominal, lumbar and buttock 
muscles, as well as the flexibility of the 
pelvic muscle insertions, as for quadri-
ceps and thigh muscles. A group of reps 
alternating with programmed recovery 
periods (e.g. 3 sets of 20 reps). Final-
ly, the authors explain how the various 
types of contractions can all be used, in-
cluding the weightlifting method.
Numerous studies have shown that 
strength training, with proper technique 
and careful supervision, can increase 
strength in preadolescents15 and ado-
lescents16. Frequency, modality (type of 
weight), intensity and duration must all 
contribute to an adequately structured 
programme. Increases in strength are 
evident with all strength training mo-
dalities lasting at least eight weeks and 
may also occur with training only once a 
week, even if a minimum strength trai-
ning programme must have a frequency 
of at least twice a week in order to be 
more functional17. Properly controlled 
programmes that emphasise core stren-
gthening (focusing on the muscles of the 
trunk, e.g. abdominal, lumbar and but-
tock muscles) are also appropriate for 
children who, in theory, benefit from the 
acquisition of specific abilities for sport 
and postural control. Six weeks after in-
terrupting strength training, strength 
tends to return to its initial condition18.

In preadolescents, adequate training 
with weights can increase strength wi-
thout concomitant muscle hypertrophy. 

Such strength increases can be attribu-
ted to a neurological mechanism whe-
reby training increases the number of 
motor neurons that are “recruited” for 
each muscle contraction19 20 21. This me-
chanism is able to explain very well the 
increase in strength in populations with 
low concentrations of androgens, inclu-
ding females and pre-adolescent boys. In 
contrast, strength training increases the 
muscle growth that normally occurs with 
puberty in boys and muscle hypertrophy 
in girls.22,23,24,25 
Appropriate strength training program-
mes apparently have no adverse effects 
on linear growth, growth cartilages or 
the cardiovascular system 26 27 28 29 30.

Among the guidelines for strength trai-
ning, the American Academy of Pediatri-
cs suggests: A child’s medical evaluation 
before starting a formal strength trai-
ning programme can identify risk fac-
tors for injury and offer an opportunity 
to discuss previous injuries, low-back 
pain, medical conditions, training goals, 
motives for wanting to begin physical 
training, appropriate techniques, and 
expectations of both the child and the 
parents. We need to remind young peo-
ple that strength training is only part of a 
general fitness or sport programme. Al-
though research supports the safety and 
effectiveness of strength training for 
children, such training is not necessary 
or appropriate for every child. Children, 
before embarking on a strength training 
programme, must be able to follow in-
structions and comply with safety regu-
lations.
Strength increase must be gained 
through various types of strength trai-
ning methods and equipment; most of 
the strength training gym equipment 
are machines designed for adults, with 
weight increments that are too big for 
young children. Free weights that requi-
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re better control and balancing 
technique are preferable and 
can be used in small increments 
of weight, which are also useful 
for strengthening specific move-
ments for the sport.
Exercises with weights perfor-
med with very rapid contractions 
during the routine of strength 
training are not recommended, 
because the technique may not 
maintain an optimum safety 
standard. This restrictive con-
cept is applied to strength trai-
ning and not to weightlifting. The 
sport of weightlifting is different 
from common strength training, 
because it implies a specific type 
of lifting such as “snatch” and 
“clean & jerk”.
When children or adolescents 
engage in a strength training 
programme, they should start 
training sessions with low wei-
ght exercises until the correct te-

chnique has been achieved, first 
increasing the number of repe-
titions (from 8 to 15); it is advi-
sable to add weight increases in 
the order of 10%.

In order to achieve optimal re-
sults in terms of strength, the 
training sessions must last at 
least 20-30 minutes, and be 2 
or 3 times a week, stimulating 
adaptations with the addition of 
either weights or the number of 
repetitions. Four training ses-
sions per week appear to have 
no additional benefit and may 
increase the risk of overuse inju-
ries. Proper technique and close 
supervision are mandatory for 
safety reasons and to reduce the 
risk of injury. Proper supervision 
is defined as an instructor-pupil 
ratio of no more than 1:10 and 
with an instructor specialised in 
strength training.

WHY YOUNG ATHLETES MUST DO WEIGHT TRAINING

ght exercises until the correct te- strength training.

Recommendations 

ü	Appropriate strength training te-
chniques and safety precautions 
should be followed so that stren-
gth training programmes for pre-
adolescents and adolescents are 
safe and effective. If it appears 
necessary or opportune, before 
starting such a programme, eva-
luate the level of competence that 
the youth has already achieved in 
the sport of choice.

ü	Preadolescents and adolescents 
should avoid maximal workouts 
and exasperated workouts for 
muscle hypertrophy before rea-
ching physical and skeletal matu-
rity.

• When paediatricians are asked 
to recommend or evaluate stren-
gthening programmes for chil-
dren and adolescents, the fol-
lowing aspects should always be 
considered:

• A medical evaluation should be 
performed by a pediatrician or 
family doctor checking for hyper-
tension, convulsive disorders 
or a history of childhood cancer 
or chemotherapy; children with 
congenital heart disease (car-
diomyopathy, pulmonary arterial 
hypertension or Marfan syndro-
me) should be referred to a pedia-
tric cardiologist before starting 
a specific strength training pro-
gramme.

ü	Aerobic conditioning must be as-
sociated with strength training, 
if general health benefits are the 
primary objective.

ü	Strength training programmes 
should always include 15 minutes 
warm up and cool down.
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As can easily be deduced from the indications given by authoritative internatio-
nal organisations and by qualified research, strength training in prepubertal 
age does not in any way constitute the “drama” that often some insiders want 
to present. This type of training aimed at well-being and sporting performance 
is possible at any age, especially for young people, with immediate and future 
benefits which are far more obvious than the lies often told in this regard. There-
fore, returning to title of this report, considering the risks and benefits induced 
by this practice, we can safely state, in the light of scientific evidence, that young 
people must indeed use weight lifting to train their strength.

ü	Athletes should ensure adequate fluid intake 
and a correct and balanced diet, as both are vi-
tal for storing muscle energy, recovery and for 
performance itself.

ü	Specifici strength training exercises should 
be learned initially without weights (in other 
words, no resistance).

ü	Once the exercise technique has been maste-
red, incremental loads can be added using both 
barbells and other forms of resistance.

ü	Strength training should involve 2 to 3 sets of 
higher reps (from 8 to 15), 2 or 3 times a week 
and last for at least 8 weeks.

ü	A general strengthening programme should 
address all major muscle groups, including the 
core, and involve the full range of motion for 
each exercise.

ü	Specific areas for sport can be taken into consi-
deration at a later point in time.

ü	Any sign of illness or injury resulting from 
strength training should be assessed in dep-
th and thoroughly before continuing with the 
exercise programme.

ü	Instructors or personal trainers should have a 
specific certification attesting their suitability 
for the management of strength training in pe-
diatric age.

ü	Proper technique and rigorous supervision by 
a qualified instructor are critical safety compo-
nents in any strength training programme that 
involves preadolescents and adolescents.

ANTONIO URSO
President of the Italian 
Weightlifting Federation and of the 
European Weightlifting Federation. 
Board member of the International 
Weightlifting Federation. 
Dr. Urso also has a degree in 

Sports Science, a Master’s degree in Preventive and 
Adaptive Sports Science; 1st level Master’s degree in 
Sport Rehabilitation; Weightlifting expert. 
He has coached the national male and female 
weightlifting teams and was an Italian weightlifting 
champion on several occasions.
He is a Sports Psychologist.
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The function of the sarcomere can 
be explained by the meanings of 
the three ancient Greek words 
that make up the etymology of the 
term, sarx, arché and méros, which 
define the single element (méros) 
of the dense and elastic part of the 
flesh (sarx) capable of generating 
force (arché)1. The sarcomere is 
the part of striated muscle cells 
in which voluntary contraction oc-
curs. In a striated muscle cell (or fi-
bre), there is the parallel and serial 
concatenation of myofibrils, thin 
contractile filaments composed of 
repeating sections of sarcomeres. 
In a 10 mm long myofibril there is 
a serial concatenation of about 
4,000 sarcomeres2. The electro-
chemical impulses originating 
from the nervous system reach 
the myofibril and cause the sarco-
meres to shorten, thus stretching 
the entire muscle tissue of which 
the cell is a part.

Muscle contraction is a clear 
example of how a dense network 
of intercellular connections can 
transform cell motility into the 
mobility of skeletal levers and mo-
vement of the entire body3. In fact, 
the muscles - organs that move 
the body -, report on the macro-
scopic scale the main properties 
of which sarcomeres - organs that 
move muscle tissues -, enjoy on a 
microscopic scale 2. Among the-
se, the six most important are: 1) 
electromechanical excitability in 
response to chemical stimuli; 2) 
conductivity for the propagation 
of electric impulses; 3) contracti-
lity, with force production by len-
gth reduction; 4) contraction at 
constant volume, in other words, 

during shortening, the contracti-
le parts change position leaving 
their structure unchanged; 5) 
elastic deformability, to absorb 
mechanical stress; 6) adaptability, 
with the regeneration of biologi-
cal components depending on the 
stimulations received.

INTRODUCTION
The anatomy and physiology of the 
sarcomere has been studied for 
over 60 years 4. At each new step 
that technological progress has 
made in the field of molecular bio-
logy, the morphological and fun-
ctional analyzes of the sarcomere 
have always revealed new details. 
Passing from a micrometric to a 
nanometric scale, it was possible 
to observe precise molecular inte-
ractions5, to write new bio-infor-
matics algorithms that simulate 
contraction6, and complete increa-
singly realistic 3D reconstructions 
of the sarcomeric contraction7.

To have a better understanding of 
the functionality of the sarcomere, 
anatomical comparisons were also 
set up between muscles of diffe-
rent animal species, from which 
one can deduce that, if conside-
red a single evolutionary axis of 
conjunction between marine mol-
lusks and all the other animal spe-
cies, including man, the structure 
of sarcomeres among the diffe-
rent species is similar8. To solve 
the problem of animal propulsion, 
it would appear that nature acts 
on the sarcomeres by changing 
the molecular makeup without 
altering its actual architecture9. 
Contraction is an electromagnetic 
phenomenon: molecules attract 
and repel each other because 

they are polarized by the electric 
charge of their atoms. Since all 
the filaments of proteins, chosen 
by nature to generate mechanical 
propulsion, behave like magnets 
in mutual attraction, then their in-
finite combinations can only gene-
rate muscular systems of similar 
structures10. There is therefore a 
typical structural model that na-
ture proposes recursively in order 
to create, with the molecules, the 
contractile tissue of the various 
animal species. In particular, the 
primitive anatomical structure of 
the invertebrate Caenorhabditis 
Elegans is the most studied con-
formation of the somatic muscles, 
devoid of joints, which shows a 
strong resemblance to that of 
vertebrates. This worm nematode 
(with a circular body) about 1 mm 
long, has a muscle tissue consi-
sting of only 80 cells, very similar 
to myofibrils in man (Figure 1) 
in terms of molecular structure, 
striated morphology, physiology 
of contraction, presence of mito-
chondria, nuclei and other cellular 
corpuscles 11.

Under further microscopic analy-
sis, it was observed that the spon-
gy consistency of Caenorhabditis 
Elegans muscle tissue derives 
from a molecular architecture si-
milar to that of latex. In general, 
the structural model that best 
explains the visco-elastic pro-
perties of sarcomeres is the one 
obtained from the positions that 
the molecules assume in the cry-
stals of this colloidal material 9.
Below is a brief presentation of 
the characteristics of the human 
soma sarcomere, using the mor-
phological and biomechanical 

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE
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components of the ancestral mo-
del of the muscular tissue, obtai-
ned respectively from the model 
of the latex crystal and from the 
electrostatic properties of the 
sarcoplasm. The purpose of this 
description is to highlight the 
electro-mechanical properties of 
the sarcomere necessary for the 
generation of force and without 
which it would not be possible to 
affirm the physiological, neuro-
logical and biochemical concep-
ts that underlie muscular con-
traction.

THE MORPHOLOGICAL MODEL 
OF LATEX CRYSTALS
Latex is a natural resinous liquid 
extracted from the plant sap of 
plants belonging to the genus of 
Hevea, the rubber trees. The main 
component of latex is rubber, a col-
loidal material with a high degree 
of elastic deformability which, if 
subjected to industrial vulcani-
zation processes, presents mo-
lecules (polysoprene) with long 
filaments of atoms aligned in a 
symmetrical and regular way. A la-
tex crystal is the smallest portion 

of resinous material in which the 
characteristic columns of the mo-
lecules can be observed (Figure 2), 
obtained after vulcanization. The 
geometric order of the molecules 
in the latex crystals is such that it 
can be represented by a mathema-
tical model12 that can explain, and 
predict, in detail how the elastic 
deformations occur. The mathe-
matical model of latex crystal is 
used in scientific research to emu-
late the mechanics of biological 
tissues and to develop synthetic 
materials that are more resistant 

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE

Figure  No. 1 
Muscle tissue of Caenorhabditis Elegans. (A) By observing a portion of the tubular body of the nematode, it 
is possible to recognise (B) the concentric structure that joins the superficial integumentary layers with the 
membranes and the deep muscular tissues. (C) The microscopic analysis of a section of the animal’s body shows a 
contractile muscle tissue made up of sarcomeric series and parallels, (D) in which the incongruous protein strands 
are present. (E) Each sarcomere contracts concentrically along a single longitudinal main axis. (F) The structure of 
the muscle tissue of the worm is similar to that of the latex crystals.
CUT – cuticle. HYPO – hypoderma. LAM – basal lamina. MUS – muscular tissue. SAR – sarcomere. LNZ – Z disc. MLN – M 
line. MYO – myosin filament. ACT – actin filament.  



18
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n to impact and capable of storing 
elastic energy. For the molecular 
similarity between sarcomeres 
and latex crystals, the proper-
ties of consistency, deformability, 
elasticity, plasticity and stiffness 
of the former can be obtained by 
analysing the mechanical respon-
ses to the external stresses of the 
latter.
By comparing a sarcomere and 
a latex crystal under an electron 
microscope, it is possible to notice 
that the filaments of myosin and 
actin are lined up in the sarcome-
re13, in the same way that the poly-
soprene filaments are arranged 
in the latex crystal9. Both in the 
compression of a latex crystal, and 
in the contraction of the sarco-
mere, the space present between 
the molecules changes without 
altering the parallel alignment 
of the filaments. The sarcomere 
stretches and contracts on the 
single main axis that crosses it 
longitudinally (Figure 3). The more 
the sarcomere appears elongated, 
the more the molecules distance 
each other on the main axis, the 
more elastic the entire structure 
becomes, it can flex or twist and 
become more sensitive to shear 
forces. The more the sarcomere is 
shortened, the more the protein 
strands interpenetrate each other 
and the whole morphology of the 
crystal becomes uniform, har-
dens, becomes compact, non-de-
formable and resistant.

The model of the interpenetra-
tion of the cross sections of the 
latex crystal demonstrates how 
it is possible to reduce the length 
of the sarcomere while keeping 
the volume constant, without lo-

sing and continually replenishing 
the atomic material. According to 
biomechanical analyzes obtained 
from the mathematical model of 
latex, as crystals tend to change 
their degree of deformation ba-
sed on the stretching and com-
pression levels, sarcomeres are 
also subject to different levels of 

tension depending on the degree 
of shortening.
In a sarcomere, during a nerve 
stimulation, the forces produced 
by the molecular attraction are 
added to the static forces that 
keep the whole cellular structu-
re stable. During contraction, the 
molecules that align themselves 

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE

Figure  No. 2 
Crystallographic representations of the molecular model of 
latex. (A) Longitudinal view of latex filaments deformed by elastic 
compression, reproduced in the laboratories of Oxford Performance 
Materials (South Windsor, CT, USA) for aerospace applications of latex 
crystals. (B) Cross section of the real model of the latex, retouched 
with colour filters to highlight the regular distribution of the 
molecules and (C), its algebraic model.
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in polymer chains in the dense 
fluid of the sarcoplasm behave 
as if they were iron bars inserted 
into column of cement to reinfor-
ce it, in other words, elastic and 
at the same time rigid. The more 
its length is reduced, the more 
the structural containment forces 
of the sarcomere are discharged 
along the axis of the contraction 
which, in turn, becomes more in-
tense. Since the central part of the 

sarcomere is more dense than the 
extremities, the latter move in a 
concentric direction. Therefore, 
the shortening force of the sarco-
mere initially develops to pull the 
extremities, until the structural 
compression overcomes the in-
ternal resistances and produces 
an expansion of the entire cellular 
body14. After this stage, and con-
tinuing the contraction, the con-
tainment forces weaken and the 

transverse expansion, which has 
become necessary to avoid the 
collapse of the structure, causes 
a reduction in the contraction for-
ce. For these reasons, the highest 
tensile peak is reached a few mo-
ments before maximum length 
reduction. Sarcomeres produce 
25% of the maximum contraction 
force when they are stretched to 
the maximum length, generate 
half their potential strength when 

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE

Figure  No. 3 
Representation of the microscopic structure of the sarocomere using the latex filament model. 
From the longitudinal (Level 1) and transverse (Level 2a) sections of the sarcomere structure (left 
microscopy axis) it is possible to obtain the cross sections (level 2b) and longitudinal sections (Level 3 
and 4) of the latex filament model (axis of the latex model on the right). In the cross sections (2a and 2b), 
in the Z Disk we observe the coupling of the hexagonal matrix of the actin of two adjacent sarcomeres (the 
black hexagons belong to a sarcomere and those in grey belong to another sarcomere); the group of six 
actin filaments for each myosin complex along Band I; the group of three myosin complexes for each actinic 
filament along Band A; the hexagonal conformation of the myosin complex in zone H; the coupling of two 
myosin complexes (the base of a myosin complex, represented with hexagon in black, and the base of a 
second myosin complex, represented with a hexagon in grey) with hexagonal matrix in the M line.
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n they are activated in the rest po-
sition, reach the highest level of 
force when their length is halved 
by the contraction, and lose 25% 
of the peak force in the condition 
of maximum shortening14.
By generalising, we can say that 
sarcomeres are comparable to 
a specific subcategory of cry-
stals that enjoy four particular 
properties. Sarcomeres can be 
identified as liquid (1) leotropic 
(2) nematic (3) of biological deri-
vation (4)15. If the liquid crystals 
can change the aggregative state 
of their molecules between liquid 
and solid, sarcomeres are more 
precisely paracrystals, because 
on the basis of the ionic currents 
that pass through them, they can 
vary their structural consistency 
without liquefying or completely 
solidifying16. Liotropic liquid pa-
racrystals are particular organic 
compounds whose molecules have 
a very precise spatial order of po-
sition and orientation that chan-
ges in relation to the surrounding 
electrochemical environment15. All 
the molecules of the sarcomere 
are aligned on a single main axis 
and the electromagnetism of the 
atoms is oriented in a symmetrical 
and mirror-like manner on both si-
des of the axis, making the entire 
paracrystal free of magnetic po-
larity. This characteristic is typical 
of nematic crystals. Furthermore, 
the crystalline structure is kept 
stable by a continuous cellular 
activity of synthesis, assembly, 
maintenance and degradation of 
contractile and support proteins 
(crystals of biological derivation).
However, there is a substantial 
difference between the latex and 
the main contractile unit of the 

muscles: while the latex deforms 
when subjected to external forces, 
the sarcomere contracts by means 
of a flow of ions passing through 
it and a pulling force obtained by 
a molecular electromagnetic bri-
dge. For this reason, the latex cry-
stal model is excellent for explai-
ning the mechanical properties of 
sarcomeres, but not electroma-
gnetic ones. For the latter we must 
consider the actions of attraction 
and repulsion exchanged by all the 
molecules inside the sarcomere, 
both those rigidly disposed along 
the molecular lines, and those free 
to move within the intracellular 
space. The electro-magneto-me-
chanical properties of sarcomeres 
can therefore be obtained from 
those of liotropic liquid paracry-
stals and from the electro-active 
environment surrounding the mo-
lecular filaments.

SARCOPLASMIC 
ELECTRO-ACTIVE GEL
The sarcoplasm interposed betwe-
en the filaments of myosin and of 
actin is a constantly electroactive 
gel 17 which: 1) during contraction 
is crossed by the ionic current of 
the atoms of calcium, phosphorus, 
magnesium and other molecules; 
2) during the relaxation phase 
is home to an electrostatic field; 
3) always maintains mutual at-
traction between the myosin ter-
minals and the actin receptor sites 
in both contraction and rest con-
ditions. The electrical activity of 
sarcoplasm participates in incre-
asing the tone of muscles during 
relaxation, their stiffness during 
shock absorption, the production 
of force during contraction, and 
the ability to become elastic again 

in a rapid sequence of stretching 
and shortenings. The electro-acti-
ve gel of the sarcoplasm directs 
the flow of positive ions towards 
the peripheries, and that of the 
negative ions towards the centre, 
supporting the electromagnetic 
orientation of the filaments of 
the contractile proteins, whose 
terminals are negatively charged 
towards the free ends and positi-
vely charged towards the ancho-
red ends. By following the polarity 
of the myosin filaments thus ma-
nifested, during contraction, the 
flow of positive calcium ions moves 
towards the periphery, and that 
of the negative ions of the dipho-
sphates goes towards the centre 
of the sarcomere. Here we find the 
creatinic enzymes18 that use their 
positively charged phosphate ions 
to neutralise the electrical nega-
tivity of the diphosphates coming 
from the ends and convert them 
back into tri-phosphates. The sar-
coplasmic gel also plays a passive 
supporting function and can be 
considered as an integral part of 
the cytoskeleton. Its high densi-
ty allows the sarcomeric protein 
structures to maintain the same 
longitudinal arrangement regard-
less of the type of deformation to 
which they are subjected17.
The sarcoplasma is a chiral fluid, 
or rather, the movement of the 
molecules inside it allows it to mix 
constantly, creating slow convecti-
ve currents whose inertia spin all 
that is immersed in it. At each con-
traction, the sarcomere produces 
force thanks to the permanent 
motion of its internal electro-acti-
ve plasma17. Without it, the pro-
tein polymers could not rotate and 
flow among themselves and the-

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE
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refore the energy bonds inherent 
in the generation of muscle stren-
gth, could not be created: The ar-
rest of the circulatory flow of the 
sarcoplasmic gel would seriously 
compromise the total functionali-
ty of the sarcomere. The molecules 
immersed in the sarcoplasm are 
arranged in chains of helical or 
spiral polymers and tend to rotate 
whenever they move. Instead of 
vibrating (curving) as if they were 
immersed in a liquid, they float 
(twisting) because they float in a 
gel19. As happens in the case of a 
corkscrew, which in turning easily 
penetrates the cork, or in the case 
of the carpenter’s drill bit, which, 
by rotating, slips faster into the 
wood, the torsion of the molecular 
polymers reduces the friction that 
the latter receive from the dense 

substance that surrounds them, 
increasing their degree of pene-
trability.  
All the electromagnetic and me-
chanical forces acting on the 
sarcomere, both as a result of a 
contraction, and in conclusion 
of a deactivation period, come 
together in the sarcoplasm and 
condition the efficiency of the sub-
sequent contractions20. Although 
the flexibility of the sarcomere 
during the state of rest allows to 
exploit the motility of adjacent cel-
ls to keep the sarcoplasm moving, 
it is possible to find conditions in 
which the sarcomere is not free to 
contract integrally. Strong and fre-
quent contractions or stretching 
can lead the sarcomeres to assu-
me a static condition for such a 
prolonged time as to slow down 

the flow of the sarcoplasmic gel 
to the point of preventing new 
contractions and creating dama-
ge to the entire structure21. Inde-
ed, along a chain of sarcomeres 
stimulated to shorten simulta-
neously, the greater the number 
of blocked sarcomeres, the lower 
the contraction force produced by 
the whole muscle22, and the gre-
ater the risk of incurring muscle 
damage23. Popping sarcomere is 
the condition that occurs when 
sarcomeres contract abnormally 
and asymmetrically (Figure 4) and 
the myosin heads are forced to 
overcome a stall force that does 
not allow them to move freely on 
the receptor sites of the actin20. 
This degenerative phenomenon is 
caused by different factors, inclu-
ding structural rigidity acquired 

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE

Figure  No. 4 
Effects of popping sarcomere. 
Frequent and intense 
stimulations of contractions 
and stretching, on three 
sarcomeres in a row. A) All 
the sarcomeres can stop 
shortening in an elongated 
isometric situation. B) Some 
sarcomeres remain stretched, 
others remain shortened, 
others still move only part of 
their contractile structures. 
C) All sarcomeres can stop 
stretching in a contracted 
isometric situation. D) 
Structural damage combined 
with fatigue accentuate the 
abnormal behaviour of the 
contractile tissue.
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of the muscular cell, by the exces-
sive strain from the surrounding 
tissue, an increased density of the 
sarcoplasmic gel and excessive 
electroactivity induced by calcium, 
sodium, hydrogen, lactate, pho-
sphate or carbonate ions, which 
accumulate during muscle work 
and metabolic stress20.

SARCOMERES AS MOLECULAR 
MACHINES 
By attributing the same proper-
ties of the paracrystals, sarcome-
res behave as solids if contracted, 
or as fluids (gels) if released, 
respecting their elastic, viscous 
and thixotropic properties24. The 
elastic properties depend on the 
degree of deformation of the sar-
comere, the greater the lengths 
to which the sarcomere extends 
or compresses, the greater the 
stiffness it manifests. The viscous 
properties depend on the spe-
ed of contraction, the faster the 
shortening, the stiffer the sarco-
mere. The thixotropic properties 
depend on the electro-active state 
of the sarcomere, the greater its 
electrical activity, even at rest, the 
greater the stiffness that it ma-
nifests. The sarcomere increases 
its electrical activity when sarco-
plasm fills with ions and some ac-
to-myosin bridges are not relea-
sed after the last contraction24.
Sarcomeres are defined as amphi-
dynamic molecular machines, in 
other words, machines capable of 
accumulating an electromechani-
cal strength potential and at the 
same time, of producing a certain 
level of tensile strength based on 
the thermal and electrochemical 
equilibrium in which their internal 

environment is located in a preci-
se instant, and the number and in-
tensity of the previously made con-
tractions19. Unlike a motor vehicle, 
in which the propulsion force is 
produced by the vector sum of the 
inertias and frictions of each of its 
moving parts, in a sarcomere, the 
force contraction is obtained from 
the complex interactions of the 
molecules that move within it. The 
microscopic forces produced by 
the “molecular” motors contained 
in the sarcomere rapidly disper-
se in the sarcoplasm and overlap 
less than those produced on a ma-
croscopic scale by the mechanical 
organs of a “propulsion” engine. 
Whereas once switched off, a car 
can start up again without any fun-
ctional problems, if the slow circu-
lation of the sarcoplasm stops for 
a brief moment, the molecules 
would be so immobilised by the 
inertia of the dense gel that they 
would no longer be able to produ-
ce electro-magneto-mechanical 
interactions with the intensity ne-
eded to restart the circulation of 
sarcomeric fluid19. The contractile 
and force generating capacity of 
a sarcomere is therefore linked to 
the constant and slow motion of 
sarcoplasm. In the model of the la-
tex paracrystal, the movement of 
each molecule “can be compared 
to that of a man swimming in a sea 
of   molasses or walking through a 
tornado”19.
During contraction, the maximum 
velocity reached by a myosin head 
is 1000 nm/s20. This velocity index 
is expressed on a specific dimen-
sional scale to observe cellular 
behaviours. Alternatively, if we 
used a dimensional scale capable 
of measuring the phenomena 

that are perceptible to humans, 
the value of this velocity would be 
converted to about 4 mm per hour. 
The contraction is a slow pheno-
menon because the motion of 
the molecules is hindered by the 
structural resistances typical of 
the latex crystal model. Even if the 
contraction of a sarcomere occurs 
in very short time, the deforma-
tion of the paracrystal takes place 
in infinitesimal spaces, moving co-
lumns of molecules immersed in a 
very dense fluid, producing every 
kind of mechanical and electro-
magnetic resistance. Therefore, 
the shortening of sarcomeres is a 
short not a fast phenomenon and 
must be observed on a time scale 
and not in relation to speed. On a 
limb that moves, we see a whole 
muscle contract maximally in a few 
tens of milliseconds just because, 
in the same instant, thousands of 
sarcomeres reduce their nanome-
tric lengths at the same time.

PRACTICAL APPLICATIONS
In the field of biotechnology, the 
study of the functionality of sar-
comeres using the model of the 
paracrystal has allowed to overco-
me the limits of human-machine 
interfaces for the development 
of “intelligent” muscular prosthe-
ses. The new nickel and titanium 
spiral-shaped crystal technology25 
has been used to weave synthetic 
meshes of electro-active yarns ca-
pable of shrinking on a microme-
tric scale and producing a remar-
kable tractive force, with the aim 
of designing ever stronger and li-
ghter robotic limbs to help man to 
overcome his limits of strength26. 
Furthermore, the interpretation 
of the union of the different cells 
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that make up biological tissues 
as a series of electric-powered 
paracrystals has provided a brea-
kthrough to the study of the con-
nections between electronic mi-
crocircuits and a living organism. 
In the laboratories of the Depart-
ment of Bioengineering at the 
University of Los Angeles, a sar-
coplasm-like electrodynamic sub-
stance has been designed to con-
nect microprocessors and muscle 
cells27. The new interface develo-
ped in nanotechnology is capable 
of controlling growth, prolifera-
tion, repair and other intrinsic 
biological activities of muscle cel-
ls, including contraction, as well 
as the possibility of exchanging 
signals between the cell and the 
chip and sending commands to an 
external bionic organ28.
In the field of sport and exercise, 
rapid movements that emphasi-
se the eccentric phase have been 
associated with the phenomenon 
of popping sarcomere23, and the 
administration of vitamin sup-
plements during exercise has 
allowed to combat the excess of 
free radicals that accumulates in 
sarcomeres, causing an alteration 
of the electrodynamic equilibrium 
of muscle cells29. Obtaining more 
intense and prolonged muscle 
contractions, improving perfor-
mance levels and reducing the 
risks of popping sarcomere is the-
refore also possible by controlling 
the chiral properties of sarcopla-
sm, reducing its density and in-
creasing its electrical activity. This 
would be possible by avoiding trai-
ning sessions based exclusively on 
eccentric exercises and keeping 
the dietary share of electrolytes 
and antioxidants high.

THE BIOMECHANICS OF THE SARCOMERE, THE ORIGIN OF MUSCULAR FORCE
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ORIG. Expression of Strength in Weightlifting
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“The forces produced by muscles in weightlifting 
does not take into account  the sum of the power 
of the muscular contraction minus the resistance 
of the antagonist muscles. In theory less resistan-
ce of muscle antagonists would mean less force 
required to perform the exercise.” 
L.N. Sokolov, 1973
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n GENDER DIFFERENCES IN 
‘EXPRESSING’ STRENGTH 
AND A STRONG – WOMAN 
‘SLEEPING’ 
Strength for all practical purposes 
is synonymous with masculinity. 
Males have the obvious advanta-
ges over females of larger muscle 
mass, larger bones and tendons; 
ten times serum testosterone 
levels, and so forth. The facial 
expression of the strongman in 
action is most often associated 
with a three A’s of masculinity: 
• anger; 
• aggressiveness; 
• assertiveness. 

An expressed aggressiveness, 
especially a grimace, on the face of 
someone straining to lift a weight, 
for instance, is an enduring image; 
reflecting in psychological terms 
a masculine exclusivity of human 
strength.
“Aggression is part and parcel of 
what distinguishes male from fe-
male” (Colette Dowling, 2000).
Consequently, facial expressions 
most associated with weightli-
fters in the act of lifting, or other 
strength athletes for that matter, 
most often mirror the three A’s. 
However, just how a   strong wo-
man could fit into this stereotype; 
as much a physiological as psycho-
logical phenomenon; is an ambi-
guity of nature. Assertiveness and 
aggressiveness are qualities not 
closely connected with feminini-
ty. Granted strength has to come 
from within; but, an angry grimace 
during muscular effort need not 
be requisite.
There is little if anything in the 
special literature about gender 
differences in facial expressions 

connected with muscular strain. 
Research of gender differences 
in facial expression are usually 
connected with emotions and/
or identifying gender from facial 
expression (Hess, 2009). However, 
there is a dearth, if anything on 
this topic, associated with gender 
differences in facial expression 
in a   sport of maximum strain like 
weightlifting.
That being said, facial expression 
can be a window into the physiolo-
gy of muscular tension. Muscular 
strain is usually accompanied with 
a grimace of varying intensity. It is 
common knowledge mechanical 
advantage varies throughout the 
performance of the weightlifting 
exercises with alterations in iner-
tia and amplitude of movement; 
likewise the relative contribution 
of elastic recoil from tendons, fa-
scia and ligaments.
The relaxed expression a world 
class sprinter straining to run at 
maximum speed is considered an 
outward reflection of the athlete’s 
optimization of internal mechani-
cs (Verkhoshansky, 1977). Howe-
ver, given the specifics of sprin-
ting, a relaxed facial expression is 
in effect an active, not a reactive 
phenomenon. That is to say, an in-
tegral part of the high class sprin-
ter’s technique is to relax all un-

necessary tension, facial muscles 
inclusive, to achieve optimum 
muscular tension and maximize 
inter-muscular coordination.      
Gender differences of facial 
expression among weightlifters; 
and, how it might relate to possi-
ble differences in the approach 
to raising heavy barbells does not 
appear to have received any atten-
tion.
A fixed expression spanning exer-
cises of such brevity as the snatch 
and the clean and the jerk is to 
be expected. Breath holding and 
straining go hand in hand. Holding 
the breath is a reaction to strai-
ning. Breath holding increases 
intra – abdominal pressure which 
supports the spine. At the same 
time, a reactive cessation of brea-
thing facilitates the power of mu-
scular contraction through neu-
rological mechanisms (Zatsiorsky, 
1995, and others).  
So, breath holding as lifting begins 
up until a point in the exercises 
where tension can be maintained 
without this facilitation; would 
seem inconsistent with multiple 
alterations in facial expression.   
Facial expression during weight-
lifting exercises, unlike the active 
effort to relax facial muscles of the 
sprinter should be considered a 
reaction to the magnitude of the 

EXPRESSION OF STRENGTH IN WEIGHTLIFTING

Figure No. 1 
Contrasting {male/female/male} ‘Expressions’ of Strength {Straining}. 
Charniga photos 
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muscular strain. That being said, 
multiple alterations of expression, 
however subtle, over a fraction of 
a second as has been observed 
in super elite and elite female 
weightlifters; is a rather peculiar 
phenomenon. This phenomenon is 
all the more singular when these 
alterations of expression appear 
to be a reaction to changes in me-
chanical advantage, inertia of the 
barbell, and so forth.
“..women who show angry expres-
sions are identified more slowly 
as women, and a person who looks 
angry is more likely considered a 
man”. Hess, 2009

SOME DISCRETE, RAPID 
ALTERATIONS IN THE FACIAL 
EXPRESSION OF THE FEMALE 
WEIGHTLIFTER 
Evidence from high speed still 
photos and observations of fe-
male weightlifters in competition 
and training has shown the facial 
expression of many elite and super 
elite female weightlifters can tran-
sform in rapid discrete shifts. These 
alterations of expression just hap-
pen to coincide with the variable 
conditions of mechanical advanta-
ge of the weightlifting exercises. 
The alterations of facial expression 
can only be   reactive; conceivably 
an individual optimization of the 
female weightlifter’s physiology to 
lift a maximum weight. 
Discrete alterations in facial 
expression, in all probability, mir-
ror the female lifter’s intrinsic 
abilities to optimize tension of 
muscles, i.e., to eliminate unne-
cessary tension for effective ra-
pid switching the disposition of 
the body during the weightlifting 
exercises.

The following are some of these 
rapid, discrete alterations in fa-
cial expression observed over the 
course of fractions of a second in 
the weightlifting exercises:  

•	 a relaxed expression at in-
stant of barbell separation up 
to about knee level;

•	 an expression of strain at the 
beginning of the final accele-
ration of the pull (barbell abo-
ve knees);

•	 a relaxed/placid expression 
as the recovery from the clean 
begins;

•	 a relaxed expression {as if 
sleeping}, with eyes closing 
reflexively; as the lifter strug-
gles through the most difficult 
part of the recovery of the cle-
an (knee angles of 90 – 105°)  

The photos in figure 3 reveal four 
discrete, but nonetheless distinct 
alterations in facial expression of 

EXPRESSION OF STRENGTH IN WEIGHTLIFTING

Figure No. 2 
A counter – Intuitive ‘expression’ of straining on the face of a super 
elite female lifting a maximum weight. Charniga photo

Figure No. 3 
Alterations of facial expression of world champion female lifter during 
the clean and jerk. From left to right: relaxed during the preliminary 
acceleration; switching to strain in the final acceleration; relaxed/placid 
expression during the recovery of the clean and enhanced relaxation with 
eyes briefly closing at the most difficult portion of the recovery 
(a knee angle of 90 – 105°). Charniga photo
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n a world champion at four speci-
fic junctures of the clean and jerk 
exercise.
The first part of the pull is arguably 
the most difficult. The weightlifter 
has to overcome the barbell’s re-
sting inertia and at the same time 
aggressively accelerate it. The 
weightlifter generates a force at 
barbell separation in the range of 
140 – 160% of the weight of the 
barbell. Consequently, the relaxed 
facial expression of the super elite 
female pictured belies the magni-
tude of the requisite exertion.  
Various researchers, Garhammer, 
Oleshko, Gougalis and others, re-
corded a slower speed of separa-
tion and preliminary acceleration 
of the barbell in both snatch and 
clean for the female weightlifter; 
in comparison with male lifters. 
However, “… in the final accelera-
tion and the maximum speed of 
lifting, it tended to be larger for 
females”. {Oleshko, 2010). A low 
tech means of coming to the same 
conclusion is for the coach to ask 
a female lifter to go faster at the 
beginning of the lifting, and, meet 
this response, “I’m going as fast as 
I can”. 
Generally, this gender differen-
ce in speed of producing power is 
thought to indicate females have 
a slower electro – mechanical de-
lay, i.e., the time span between the 
decision to contract muscles and 
onset of tension.
The mechanical advantage of the 
pulling phases of the snatch and 
the clean change as the barbell 
passes the knees. The support 
reaction drops to 70-90% as the 
knees stop straightening before 
re – bending under the bar. As the 
weightlifter straightens the legs 

and trunk simultaneously the sup-
port reaction rises to 150 – 180% 
(Zhekov, 1976) of the weight of the 
barbell. The barbell has inertia and 
the lifter is able to ‘re – introduce’ 
the muscles which straighten the 
lower extremities and take ad-
vantage of the fast stretching of 
tendons (especially the Achilles 
tendon) as the knees are shifted 
under the weight, i.e., the condi-
tions are mechanically more favo-
rable. 

The facial expression of the su-
per elite and elite female lifters’ 
can transform rapidly from one of 
relaxation to a strained grimace 
and vice versa; in response to  the 
change in the biomechanics of 
the exercises; where conditions 
for muscular effort are facilitated 
by storage and release of elastic 
energy, inertia, and so forth.

So, we have two facial expressions 
(reactions of focused strain) for 
the two main phases of the pull 
which one would expect to be flip 
flopped. A relaxed face in response 
to the more difficult conditions of 
raising the weight from the floor 
and a grimace in response to the 
mechanically favorable conditions 
of the final acceleration.  
An efficient, rapid drop under the 
barbell in the snatch, the clean 
and the jerk depends to a great 
extent on the ability to switch from 
tensing to relaxing muscles. At the 
instant of switching from pulling 
to dropping, many super elite and 
elite female lifters change from 
an expression of straining to one 
of relaxation. The switch occurs in 
a very small fraction of a second; 
frequently, with eyes closed. In all 
probability, this a individual tech-
nique optimization to release un-

EXPRESSION OF STRENGTH IN WEIGHTLIFTING

Figure No. 4 
Super elite female lifter descending under the barbell with an eyes – 
closed – relaxed expression. Charniga photo
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necessary muscle tension in order 
drop fast and to absorb the elastic 
energy of the descending body 
and the oscillating barbell.
The ability to instantaneous swi-
tch muscular effort from tension 
to relaxation cannot be undere-
stimated. Even a slow switch to 
muscle relaxation during these 
switching phases of the lifts is evi-
dence of poor coordination. (Mat-
veyev, 1977).
     
A relaxed expression, frequently 
with eyes closed as the lifter be-
gins to receive the barbell at the 
chest in the clean.
A relaxed expression with eyes clo-
sed as the lifter receives the full 
weight of the barbell in the deep 
squat of the clean.

The ‘sleeping’ female weightlifter 
receiving the full weight of the 
barbell in the low squat in figure 
5 is a unique ‘expression’ of mu-
scular strain, i.e., an ambiguity of 
nature. Conceivably, the lifter re-
acts to the elastic deformation of 
the barbell and the stretching of 
muscles, tendons, ligaments. The 
relaxation of unnecessary muscle 
tension probably enhances the 
absorption of strain energy in ten-
dons and ligaments; the release 
of this energy when she begins to 
stand, significantly reduces the 
requisite effort. 
“…..elastic energy can be released 
from a spring like element much 
more rapidly than a muscle can 
shorten while it generates signifi-
cant force”. A. Biewener, 2015
/ a relaxed expression at the be-
ginning of the descent under 
the barbell, frequently with eyes 
reflexively closed.

EXPRESSION OF STRENGTH IN WEIGHTLIFTING

Figure No. 5 
World champion female lifter seemingly asleep as 148 kg barbell 
recoils in the low squat position of the clean. Charniga photo

Figure No. 6-7 
Super elite female lifter switching from lifting up to descending under 
world record weight with subtle changes of expression including eyes 
closed. From left to right (figures 6 &7) the frames are separated by 0.083 
seconds. The lifter’s expression transforms discretely four times (eyes open 
straining, eyes closed less strain, eyes beginning to open a little less strain, 
eyes open relaxed) over a span of approximately 0.249 sec., i.e., from tension 
to relaxation. The facial transformations coincide with the switching of the 
phases of pulling up to dropping down. Charniga photo
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n CONCLUSIONS
The rapid transformations of fa-
cial expression of the super elite 
and the elite female weightlifters 
covered here are by no means 
comprehensive. However, a uni-
que feature of these transforma-
tions of expression is they most 
frequently coincide with junctures 
in the exercises when the mecha-
nical advantage changes. The fe-
male face expresses the change 
in mechanics relative to the va-
riations in demand from the body: 
strain with the need to generate 
more energy; and, relaxation with 
the opportunity to absorb elastic 
energy. 
Muscular effort is usually quan-
tified in terms of physics: power, 
force against the ground. Tech-
nical proficiency in weightlifting   
is likewise expressed in terms of 
physics: bar trajectory, height of 
lifting, barbell speed and so forth. 
In theory, less muscle force is re-
quired to perform some exercise 
if muscles which are not actively 
contracting to generate power 
offer minimal resistance to the 
muscles which are. However, this 
reflexive ability to switch to an 
optimum relaxation of muscles to 
reduce resistance of movements 
in sport exercises is not readily 
quantifiable.
The super elite female weightli-
fter reflexively ‘dials down’ unne-
cessary resistance from tension 
in antagonist muscles; excessive 
tension in which can impede mo-
vement efficiency. This in its turn, 
enhances the efficacy of the ago-
nists, i.e., the muscles generating 
the propulsive energy.
The rapid alterations in the facial 
expression of the super elite and 

elite female weightlifter; which 
just so happen to coincide with 
the changing mechanical advanta-
ges of the weightlifting exercises; 
conceivably manifest a high speed 
biological switch dialing down mu-
scle tension to an optimum state, 
and, vice versa.   A ‘relaxed’ strong 
woman, with facial expression as if 
‘sleeping’ in the process of raising 
a maximum weight, articulates an 
individual optimization of the fe-
male body’s potential.    

REFERENCES:
1. Hess, U., et al, Face gender and 

emotion expression: Are angry 
women more like men?, Journal 
of Vision (2009) 9(12):19, 1-8

2. Verkhoshansky, Y.V., Funda-
mentals of Special Strength Trai-
ning in Sport, Sportivny Press, 
Livonia, Michigan 48152

3. Garhammer, J., Personal com-
munication

4. Oleshko, V., Characteristics of 
the Movement of the Athlete/ 
Barbell System for Athletes of 
Di�erent Sex, Olimp 1-2:30-
33:2010. Translated by Andrew 
Charniga, Jr. www.sporti-
vnypress.

5. Sokolov, L.N, �e Signi�cance 
of Speed in Weightli�ing and 
Methods to Develop it. www.
sportivnypress.com

6. Zatsiorsky, V. M., Science and 
Practice of Strength Training, 
Human Kinetics, Champaign, 
IL. 1995

EXPRESSION OF STRENGTH IN WEIGHTLIFTING



33
N

° 10 / M
ay-August 2018

EXPRESSION OF STRENGTH IN WEIGHTLIFTING

ANDREW B. CHARNIGA
Weightlifting sports scientist 
and trainer with a degree in 
Exercise Science from Eastern 
Michigan University (USA) and a 
Masters in Kinesiotherapy from 
Toledo University (Spain). The 
founder of Sportivny Press in 
1980, Mr. Charniga has also 
edited 15 books translated into 
Russian and dozens of articles 
on weightlifting training, 
biomechanics, recovery, etc. He 
regularly publishes specialised 
articles and translations on the 
website: www.sportivnypress.



34
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n

The 
importance 
of warming 
up and 
cooling 
down in the 
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n INTRODUCTION

Warm-up and cool-down activities 
are often underestimated by ath-
letes, who consider them a waste 
of time. This non-conscious con-
sideration often leads athletes to 
either performing the exercises 
superficially, or to classifying them 
as recreational or social activities.
In actual fact, warm-up and co-
ol-down activities are not recrea-
tional exercises that can be carried 
out without a real logical sequen-
ce. They must be an integral part of 
the training, and require time and 
attention.

The purpose of warming up is to 
activate all the athlete’s functio-
nal systems in order to create the 
best psychophysical conditions su-
itable for training or competition, 
so the athlete can fully express 
his/her potential. Cooling down, 
on the contrary, aims at returning 
the system to its original condition 
after the stress of training or com-

petition, in order to optimize and 
speed up the recovery conditions. 
Both contribute to accident pre-
vention.
In other words, warming up and 
cooling down are essential links in 
a chain reaction whose final result 
is maximum performance with no 
injuries.

THE IMPORTANCE 
OF WARMING UP

Warming up (1) (2) is made up of two 
stages:
• General warm-up 
• Specific warm-up

The goal of the general warm-up 
is to create a generalized increa-
se in body temperature in order 
to reach the optimal temperature 
(39°C), necessary to accelerate all 
the physiological reactions indi-
spensable for performance capa-
city.
The effects induced by this warm-
up are:

• an increase in tissue blood 
flow.

• an increase in the transmis-
sion speed of the nervous 
impulse. A 2°C increase in 
body temperature produces a 
20% acceleration of the con-
traction speed.

• increased sensitivity of sen-
sory receptors. Especially im-
portant for the ability to coor-
dinate performance, since the 
accuracy of sports movements 
depends on the information 
that receptors send to the 
central nervous system.

• a reduction of visco-elastic 
strength. Muscles, tendons 
and ligaments become more 
elastic and extensible, thus 
lowering the predisposition to 
tears and, therefore, the dan-
ger of injuries in sports move-
ments that stress the active 
and passive locomotor appa-
ratus to the maximum. Incre-
ased tissue elasticity also re-
sults in increased joint ROM 

2° PRE -ACTIVATION
=

SPECIFIC WARM-UP

COOL-DOWN

ACTIVATION
=

TRAINING and/or 
COMPETITION

1° PRE-ACTIVATION
=

GENERAL 
WARM-UP
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and increased muscle efficien-
cy, given that the muscle will be 
able to contract with more force 
and relax faster.

• an increase in the load capacity 
of the joints. Warming up incre-
ases the production of synovial 
fluid.

• an increase in state of aware-
ness. Increased awareness has 
a positive effect on the tech-
nical learning process and on 
the ability to coordinate perfor-
mance, improving the precision 
of motor actions.

The above effects translate into a 
general pre-activation state that 
prepares the athlete for the next 
specific warm-up phase.
In the specific warm-up, the effects 
induced by the general warm-up are 
exploited, with the aim of activating 
and raising the temperature, in par-
ticular in the specific muscle mas-
ses for the sport practiced, up to an 
optimal state that will allow:

• the correct coordination of the 
technical movement;

• specific muscular and articular 
preparation for subsequent 
muscle engagement.

For this reason, in the specific 
warm-up, some of the proposed 
exercises are very similar, or corre-
spond to the dynamic and kinema-
tic structure of the training and/
or competition exercises, enabling 
interrupted passage from the warm 
up to the training and/or competi-
tion. An example of this is the warm-
up in weightlifting competitions 
where athletes start the specific 
warm-up with an empty barbell arm 
and then progressively increase the 

THE IMPORTANCE OF WARMING UP AND COOLING DOWN IN THE SPORTS INJURY PREVENTION
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n loads, depending on the lifts they 
will have to perform in the compe-
tition.
An important aspect to underline 
is that the warm-up, in addition to 
being sport-specific, will also have 
to take into account the characte-
ristics of the athlete, and its effect 
must be studied over multiple 
workouts in order to be validated.
It is also essential that the type, 
volume and intensity of the warm-
up methods are never radically 
changed before a competition, as 
an increase or decrease in quanti-
ty could lead to a decrease in per-
formance or even injury.
That said, the obvious question 
arises: “Then why not start directly 
with the specific warm-up? It could 
save time! “
This is not possible, because sa-
ving time would result in:

• increased risk of injury, since 
the entire pre-activation stage 
of the system would be omitted;

an incorrect execution of the 
training programme, as star-
ting it without the correct 
warm-up, whether to avoid 
 

• injury or because the athlete’s 
system is not perfectly activa-
ted, would result in part  
of the programme being perfor-
med with less intensity.

The only way to start directly with 
the specific warm-up, avoiding 
injuries and performing a workout 
to its full potential, would be to 
perform a longer specific warm-up 
(equal to the sum of the two diffe-
rent warm-up modes) in order to 
obtain however, both the genera-
lized increase in body temperatu-
re (39°C) and the optimal raising 
of specific muscle masses for the 
sport practiced.
In this case, the specific warm-up 
must begin with lower than nor-
mal intensity, which will be pro-
gressively increased as the warm-
up continues.
Having said that, as it does not 
produce any time benefits, it is 
advisable, however, for a better 
activation of all the functional sy-
stems of the athlete and therefo-
re, for the purpose of a better per-
formance, to carry out both types 
of warm-up.

The duration 
of the warm-up

The warm-up does not have a fixed 
duration(1)(2) and is influenced by 
endogenous and exogenous fac-
tors.

The endogenous factors include:
• Age;
• Athlete’s training status;
• Indivudual characteristics of 

the athlete;
• Motivation and psychic attitude.

The exogenous factors include:
• Training and/or competition 

time;
• Outdoor temperature or wea-

ther conditions.

Age. Age does not influence the 
type of warm-up, but rather its 
intensity and time of execution. In 
older athletes, this type of exerci-
ses should respect a more careful 
progression, as the muscle, due to 
physiological changes related to 
aging, loses much of its elastic ca-
pacity and therefore will be more 
subject to risk of injury.
Athlete’s training status. This 
aspect affects both the duration 
and the intensity of the warm-
up. An athlete who is not trained 
should not perform the same type 
of warm-up that he performed 
when he was trained, as an over-
ly intense warm-up may produce 
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muscle fatigue that would genera-
te a deterioration in performance 
capacity, resulting in greater risk 
of injury.
The individual characteristics of 
the athlete. This is another impor-
tant factor to keep in mind. Some 
types of athletes need few intense 
stimuli to get into the right con-
dition, while others need more 
and different stimuli to reach the 
same condition.
Motivation and psychic attitude. 
The motivation and the psychic at-
titude towards the warm-up acti-
vities condition its effectiveness.
In literature, some studies show 
that a non-acceptance or an unde-
restimation of the same can cause 
a reduction or even an absence of 
benefits, whereas the opposite 
attitude produces an increase in 
effectiveness.
Training and/or competition time. 
The times of training and compe-
tition consequently change the 
warm-up times.
Some tests have shown that physi-
cal performance increases during 
the day. In the morning, for exam-
ple, on waking, the various body 
functions are slower, because du-
ring sleep they are physiological-
ly “deactivated”. It will therefore 
take a certain amount of time to 
return to their normal functionali-
ty. Blood circulation also improves 
with movement, so in the morning 
it will certainly be worse than at 
other times of the day. Lastly, the 
basal temperature increases du-
ring the day; reaching its peak at 
around 15:00. It follows that in the 
morning the warm-up should be 
more gradual and prolonged com-
pared to other times of the day.

External temperature or weather 
conditions. These factors also gre-
atly affect the warm-up process. 
In the case of low temperatures, 
it should be longer. In case of high 
temperatures, it must obviously 
be reduced.

When to do 
a warm-up

The time between the end of the 
warm-up and the start of a compe-
tition/training must be about five 
to ten minutes because, in this 
period of time, the muscle tempe-
rature has not yet started to drop 
and, there is still the full effect of 
the warm-up on the performance 
capacity.

Suggested warm-up 
activities

Sports literature proposes the fol-
lowing exercises:
• Moderate cardiorespiratory 

exercise (about 40% of HR re-
serve) which involves the move-
ment of the main muscle groups 
and can be done via running, 
cycling, jumping rope, rowing 
machine, etc.;

• Warm-up and muscle activation 
exercises specific to the sport  
practiced;

• Stretching (not in all sports);
• Foam rollers and massage bars 

(only if performed constantly).

Stretching, foam roller and mas-
sage bars will be discussed at a 
later stage.

THE IMPORTANCE OF 
COOLING DOWN
Cooling down(2)(3) involves all acti-
vities that, after physical exertion, 
bring the body back to a state of 
discharge, relaxation and rest, 
thus providing an important con-
tribution to recovery, essential for 
optimal training.
Just as the warm-up is sport-speci-
fic and must take into account the 
exogenous and endogenous va-
riables of the athlete, so too must 
the cooling down activities. In ge-
neral, it can be noted that while 
in the warm-up the initial global 
stimulus is mild and progressively, 
it will become more intense and 
dynamic, in the cool-down the load 
trend is diametrically opposite.
The duration of the cool-down
In general, the duration of the co-
ol-down varies depending on the 
athlete’s workload and training 
status. In the case of light work, 
or in the case of an athlete who is 
in a poor state of training, the co-
ol-down will be shorter, while in 
the case of a heavy workload, the 
cool down will have to be longer.

Suggested cool-down activities
• Light motor activities such as 

slow running, gentle pedalling, 
etc

• Stretching
• Postural gymnastics
• Foam rollers and massage bars

THE IMPORTANCE OF WARMING UP AND COOLING DOWN IN THE SPORTS INJURY PREVENTION
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Stretching is a widely used practi-
ce in sports as it leads to an impro-
vement in muscle flexibility, mu-
scle performance and a reduction 
in the risk of injury. Clinical stu-
dies, on the prevention of DOMS, 
have shown that stretching is also 
useful in the prevention of such 
pains, but not in their care.(12)(13) 
Its effectiveness lies in the fact 
that - by increasing muscle flexibi-
lity - it allows the muscle to better 
respond to physical exercise, limi-
ting its damage.
In fact, once muscle damage oc-
curs, static stretching and PNF can 
no longer do anything to improve 
the situation. Indeed, in the case 
of PNF, the required muscle con-
tractions could cause an intensi-
fied inflammatory response with 
consequent aggravation of the 
symptom, since they add a further 
load on an already damaged mu-
scle.(14)

As there is still much confusion 
about what is the best time to 
perform stretching, we would like 
to underline that as regards the 
strength sports, scientific literatu-
re shows that it should not be car-
ried out neither during the warm-
up (since it has in evidence that 
both static stretching and ballistic 
stretching produce a decrease of 
this strength(17) (18) (19)) not during 
the cool-down, it should in fact be 
in a separate session.
Other important measures to take 
into consideration are:
that stretching should not be per-
formed on cold muscles, since it 
increases the risk of damage to 
the connective tissue. For this re-
ason, it is advisable to carry it out 

either immediately after warming 
up (if the type of sport foresees it) 
or during cool down;
that the intensity of stretching 
should not be excessive or too 
prolonged over time, as it could 
create tissue ischemia with conse-
quent inflammation, especially in 
the insertion areas. 
The right tension on a scale of 0 to 
10 (where 0 =no tension and 10 = 
maximum) should be around 5. 

Postural gymnastics
This is a physiotherapeutic method 
used in order to obtain correct 
myofascial relaxation. The purpo-
se of postural gymnastics (4) is to 
position the joints as much as pos-
sible towards their anatomical re-
ference axis in order to optimally 
stretch the fascial muscle system, 
as opposed to stretching, which 
can only provide approximate mu-
scle lengthening, because it will 
stretch the muscle indulging the 
anatomical variations.
After proper training with their 
physiotherapist, athletes can per-
form the postural exercises alone.

Foam rollers and massage bars
Alongside postural gymnastics, 
foam rollers and massage bars are 
other types of treatment useful for 
myofascial relaxation. Foam rol-
lers are rolls of polyurethane avai-
lable in different sizes and density 
that are placed under the area to 
be treated and the self-treatment 
is performed by rolling on the af-
fected area. The treatment can be 
more or less intense depending on 
the amount of body weight that 
the person decides to load(9).
Massage bars, on the other hand, 
(also available in different shapes, 

materials and sizes) are positio-
ned above the area to be treated 
and self-treatment is carried out 
by “rolling” the bar. The treatment 
can be more or less intense de-
pending on how much pressure is 
exerted by the upper limbs.(9).
Several scientific studies show 
that these tools, providing a myo-
fascial release, are useful for im-
proving joint (short-term) mobi-
lity, facilitating muscle recovery 
and limiting DOMS(9). Regarding 
the increase in flexibility, it has 
been shown that this equipment 
is more effective for the femoral 
quadriceps and biceps than static 
and dynamic stretching(10).
However, there is no confirmation 
of their effectiveness on muscle 
activation.

Some studies report that their use 
does not impede muscle perfor-
mance, while others have shown 
a decrease in muscle activation 
of the femoral biceps following a 
treatment on the quadriceps with 
a foam roller, but not the contrary, 
assuming that, as the treatment 
of quadriceps is more painful of 
that of the femoral biceps, the 
cause is a mutual inhibition given 
by the perception of pain on a com-
petitive level(11).
From this it is clear that while the 
foam roller is certainly useful in 
the cool-down exercises, as re-
gards the warm-up activities, it 
can be used only by athletes who 
use it continuously, so that the 
massage produced by it is not too 
painful, thus generating mutual 
inhibition.
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WEIGHTLIFTING: 
ELEMENTS TO 
CONSIDER IN ORDER 
TO LIMIT INJURY

As weightlifting is characteri-
zed by the continuous repetition 
of a high-speed movement with 
sub-maximal and maximal over-
loads, the anatomical structu-
res subjected to this mechanical 
stress over time may develop ove-
ruse diseases. The frequency and 
the speed with which these disea-
ses may arise is not regulated, but 
is subject to the correct manage-
ment of the body, in other words, 
the implementation of all the 
preventive measures designed to 
limit their development.
Taking into account the biomecha-
nics of the athletic movement of 
weight lifting, the joints most af-
fected by overuse can be(6):
• the knee;
• the spine;
• the shoulder.

Furthermore, it should not be 
forgotten that the other joints in-
volved in the athletic movement 
can become subject to inflam-
matory or degenerative patholo-

gies or cause painful symptoms 
in another anatomical district. 
In Osteopathy this is called the 
HYPO vs HYPER concept(7), in other 
words, in order to make up for the 
minor movement of a body area 
(HYPO) the body makes other are-
as work (HYPER), to maintain a 
balance. If this new equilibrium 
is economical, the system will 
not generate painful symptoms, 
otherwise the HYPER area will be-
come the location of pain as it is 
subject to hypersolicitation. 
Knee: a typical knee pain (HYPER) 
for example may be caused by (4)

• loss of mobility (HYPO) of the 
ankle joint

• loss of mobility (HYPO) of the 
coxofemoral joint

• fascial retraction (HYPO) of the 
posterior or anterior kinetic 
chain.

Spine: lower back pain (HYPER) on 
the other hand may be caused by a 
loss of mobility (HYPO) of (4):
• the lower limb (knee, hip, ankle, 

fascia retractions)
• backbones (joint and fascial 

problems)
• the thoracic diaphragm
• the pelvic diaphragm.

• It may also be caused by an 
instability of the area due 
to inadequate core training, 
since the significant dynamic 
forces that develop during 
the execution of the technical 
movement presuppose an 
important involvement of this 
structure expressed in terms of 
functional stabilization(1)(8).

Shoulder: the shoulder, being the 
most unstable and mobile articu-
lation of the human body, requi-
res greater attention(5) because, 
particularly in weightlifting, as in 
throwing sports, it is subjected 
to repetitive stress with conside-
rable angular velocities and con-
siderable external loads, which 
expose it to the development of 
instability or impingement(6). 

Instability or impingement (HYPER)
can be brought on by(5) :
• poor joint mobility (HYPO)
• poor muscle extensibility 

(HYPO)
• functional instability (HYPO)
• deficit of neuromuscular 

control (proprioception, 
coordination)

• muscular imbalance.
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scle extensibility(5)(6). By poor joint 
mobility we do not mean only that 
of the shoulder unit (stiffness 
of the posterior capsule during 
flexion facilitates the ascent of 
the humeral head towards the 
coraco-acromial vault, possibly 
leading to impingement; or the 
hypermobility of the scapula can 
alter the scapulothoracic rhythm 
and subsequently also the gle-
nohumeral rhythm) but also that 
of the thorax, the dorsal spine, the 
cervico-thoracic junction, the pro-
ne-supination of the forearm.
Consequently, when poor muscle 
extensibility is apparent, referen-
ce is made not only to the shoulder 
muscles, but also to those of the 
forearm, arm, cervical and thora-
cic region.

Functional instability and neuro-
muscular control deficit(5)(6). The 
functional instability of the shoul-
der should not be limited to the 
only alteration of the scapulo-hu-
meral musculature, but it should 
also be extended to the scapu-
lo-thoracic musculature and to the 
lumbo-pelvic complex (core).
The cuff muscles, in fact, via syner-
gistic contraction exert a primary 
stabilizing action on the glenohu-
meral joint in association with the 
long head of the biceps(6) (20).
The scapular muscles, on the other 
hand, provide a proximal stability 
of this joint (scapula-thoracic) as 
a precondition for distal (glenohu-
meral) stability. Lastly, the core 
represents the primary element 
of all stability, as the core complex 
controls the entire muscular kine-
tic chain.

To confirm this, studies concer-
ning lumbar stabilization have hi-
ghlighted:
• an anticipatory contraction of 

the transverse muscle of the 
abdomen with each movement 
of the arm (6) (21);

• the presence of a relationship 
between a scapular dysfunction 
and a lumbo-pelvic muscular 
deficit (Young 1996) (6) (22);

• good lumbo-pelvic stability 
guarantees the correct distri-
bution of kinetic energy to the 
lower and upper limbs.

Proprioception also plays a major 
role in controlling muscle stabili-
zation: in fact, studies carried out 
in the last decade have shown that 
proprioceptive information parti-
cipates in the timing and planning 
of movement (6) (23) (24). It has been 
demonstrated that propriocep-
tion(8) is the result of a continuous 
interaction between afferent and 
efferent impulses.
The most important afferent com-
ponent is kinesthesia, that is the 
ability to distinguish the joint po-
sition, the relative weight of the 
parts of the body, the articular 
movements including direction, 
amplitude and speed.
The efferent component is the re-
sponse that follows the afferent 
stimulus, coordinating and se-
lecting the appropriate muscular 
contractions, necessary to stabi-
lize the articulation and/or to mo-
dify its position so as to prevent 
excessive displacement.
It must be kept in mind, however, 
that these particular propriocep-
tive and coordination skills are 
influenced by muscle fatigue that 
affects their quality; therefore, 
when assigning exercises with a 

high technical content, the con-
dition of profound muscle fatigue 
must never be reached.

Muscle imbalance(5) (6). Muscle im-
balance can lead to the develop-
ment of impingement. In fact, the 
most important mechanism for 
preventing impingement is the 
maintenance of the humeral head 
depression mechanisms, which is 
entrusted to the correct balance 
of the cuff muscles. In addition, 
the lower fibers of the cuff balan-
ce the tendency of the deltoid to 
develop upward traction of the 
humeral head ensuring, during 
movement, the so-called dynamic 
centering of the humeral head in-
side the glenoid.
In addition to this aspect, it must 
be taken into account that in 
so-called overhead sports there 
can be a strain on the extraro-
tators (supraspinatus, infraspi-
natus, teres minor) with respect 
to the deltoid and the pectoralis 
major. This will lead to a greater 
hyposthenia of the depressors 
than of the elevators of the hume-
ral head with the consequent pre-
disposition to conflict.
In conclusion, regardless of the 
articulation considered, the me-
asures to be seriously taken into 
account are:
• balanced muscle strength 

between agonists and antago-
nists  muscles in the various 
parts of the body;

• good core strength;
• good joint mobility;
• good muscle extensibility;
• good proprioceptive and coor-

dination skills.

THE IMPORTANCE OF WARMING UP AND COOLING DOWN IN THE SPORTS INJURY PREVENTION



45
N

° 10 / M
ay-August 2018

Bibliography

1. Le basi dell’allenamento spor-
tivo, Antonio Urso; Calzetti 
Mariucci (pag 150-158; 190-
205)

2. L’allenamento ottimale, Jurgen 
Weineck; Calzetti Mariucci 
(Cap. 25-26)

3. Didattica del movimento uma-
no vol 1, Pietro Luigi Inverniz-
zi, Sergio Dugnani; Carabà srl 
edizioni (cap 6)

4. La rieducazione posturale Me-
zieres in una visione osteopati-
ca; Dario Vitale, Paolo La Val-
le; EOP edizioni

5. La spalla nello sportivo, An-
drea Fusco, Andrea Foglia; 
Masson (pag 55-67; 93-94; 
319-327)

6. Pesistica sport per tutti gli 
sport, Antonio Urso; Calzetti 
Mariucci (pag 247-271)

7. Osteopatia, Jon Parsons; Mar-
rapese Editore 

8. Teoria tecnica e pratica del 
core training per l’allenamento 
funzionale nello sport, Ferran-
te-Bollini; Calzetti Mariucci

9. � e e� ects of self-myofa-
scial release using a foam roll 
or roller massager on joint 
range of motion, muscle re-
covery, and performance: a 
systematic review, Cheatham 
SW,  Kolber MJ,  Cain M,  Lee 
M. Int J Sports Phys � er. 2015 
Nov;10(6):827-38.

10. Acute E� ects of Foam Rol-
ling, Static Stretching, and 
Dynamic Stretching During 
Warm-Ups on Muscular Flexi-
bility and Strength in Young 
Adults, Hsuan Su,  Nai-Jen 
Chang,  Wen-Lan Wu,  Lan-
Yuen Guo,  I-Hua Chu, Hu-
man Kinetics Journal, Volu-
me: 0, Issue: 0 Pages: 1-24

11. Foam Rolling of Quadriceps 
Decreases Biceps Femoris 
Activation, Cavanaugh MT, 
Aboodarda SJ, Hodgson D, 
Behm DG, J Strength Cond 
Res. 2016 Sep 6.

12. � e e� ect of passive stretching 
on delayed onset muscle so-
reness (DOMS), and other 
detrimental e� ects following 
eccentric exercise, Lund H, Ve-
stergaard-Poulsen P,  Kanstrup 

IL, Sejrsen P, Scand J Med Sci 
Sports. 1998 Aug;8(4):216-21.

13. Stretching before or a� er 
exercise does not reduce de-
layed-onset muscle soreness 
(DOMS), Herbert RD, de 
Noronha M, Kamper SJ, Co-
chrane Database Syst Rev 
2011;7:CD004577

14. � e E� ects of Proprioceptive 
Neuromuscular Facilitation 
Stretching on Post-Exercise 
Delayed Onset Muscle Sore-
ness (DOMS) in Young Adults, 
RYAN P. McGRATH,  JAMES 
R. WHITEHEAD, and  DEN-
NIS J. CAINE, Int J Exerc Sci. 
2014; 7(1): 14–21.

15. � e e� ect of warm-up and 
cool-down exercise on de-
layed onset muscle soreness 
in the quadriceps muscle: a 
randomized controlled trial, 
Olsen O,  Sjøhaug M,  van Be-
ekvelt M, Mork PJ, J Hum Ki-
net.  2012 Dec;35:59-68. doi: 
10.2478/v10078-012-0079-4. 
Epub 2012 Dec 30

16. Warm-up reduces delayed 
onset muscle soreness but 
cool-down does not: a ran-
domised controlled trial, Law 
RY1, Herbert RD, Aust J Phy-
siother. 2007;53(2):91-5.

17. Acute e� ect of a ballistic and a 
static stretching exercise bout 
on � exibility and maximal 
strength, Bacurau RF1,  Mon-
teiro GA, Ugrinowitsch C, Tri-
coli V,  Cabral LF,  Aoki MS, 
Journal of Strength and Con-
ditioning Research. 23(1):304-
308, JAN 2009

18. Acute e� ects of static and bal-
listic stretching on measures 
of strength and power, Samuel 
MN1,  Holcomb WR,  Guada-
gnoli MA,  Rubley MD,  Wal-
lmann H, J Strength Cond 
Res.  2008 Sep;22(5):1422-
8. doi: 10.1519/JSC.
0b013e318181a314.

19. Acute Ballistic Muscle 
Stretching Inhibits Maximal 
Strength Performance, Arnold 
G. Nelson,  Joke Kokkonen, 
Research Quarterly for Exerci-
se and Sport  2001, Volume 72, 
Iusse: 4 Pages 415-419 

20. � e stabilizing structures of 
the glenohumeral joint Au-
thors: Kevin E. Wilk, PT, Chri-

stopher A. Arrigo,  MS, PT, 
ATC, James R. Andrews, MD, 
Journal of Orthopaedic & 
Sports Physical � erapy, 
1997  Volume:25  Issue:6  Pa-
ges:364-379  DOI:10.2519/jo-
spt.1997.25.6.364

21. Is there a role for the transver-
sus abdominis in lumbo-pelvic 
stability?, Hodges PW; Manual 
therapy 4;74-86, 1999

22. � e in� uence of the spine on 
the shoulder in the throwing 
athlete, Young J.L., Herring 
S.A., Press J.M., Back Musco-
loskeletal Rehabil 7: 5-17-1996

23. Proprioception coordination 
of movement sequences: di-
scrimination of joint anglever-
sus angular distance, Bevan L., 
Cordo P, Carlton L, Carlton M, 
J. Neurophysiol 71 (5): 1862-
1871,1994

24. Proprioceptive control on in-
terjoint coordination, Ghez 
C, Sainburg R, Can. J. Physiol. 
Pharmacol. 73: 273-284, 1994

THE IMPORTANCE OF WARMING UP AND COOLING DOWN IN THE SPORTS INJURY PREVENTION

Maura Mannucci
Degree in Physiotherapy, D.O. 
in Osteopathy, Perfection in 
Urorehabilitation, expert 
in Abdominal Hypopressive 
Gymnastics and
in Pre and Postpartum 
Rehabilitation, in rehabilitation 
of dysfunctions in the pelvic area, 
in Rehabilitation Post Radical 
Prostatectomy,
rehabilitation for constipation 
and faecal incontinence.
He cooperated as Physiotherapist 
and Osteopath with the Italian 
National Triathlon (FITRI) 
and currently collaborates
with the Italian Weightlifting 
Federation (FIPE).



46
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n

HUMAN 
TALENT: 
GENERAL 
OVERVIEW

BY VLADIMIR ISSURIN



47
N

° 10 / M
ay-August 2018

HUMAN 
TALENT: 
GENERAL 
OVERVIEW



48
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n Since the first publications of 
Francis Galton, the nature of hu-
man talent has remained the fo-
cus of persistent efforts of many 
scholars and analysts in various 
areas of science and culture. The 
general idea that nature and nur-
ture in their distinct proportion 
predetermine appearance and de-
velopment of talent in a given do-
main became extremely popular 
and widely discussed both among 
the scientists and practitioners in 
different branches of education 
and management. 
The main directions of these de-
bates were associated with the 
definition and explanation of the 
phenomenon of talent, possibi-
lities of its earlier discovery, and 
strategy for its further develop-
ment until achievement of true 
excellence in a given domain. Of 
course, it would be a mistake to 
consider the problem of Athletic 
Talent without its connection to a 
large body of knowledge related 
to human talent itself. Therefore, 
a short overview of talent is pla-
ced below. 

BASIC POSITIONS RELATED TO THE 
PHENOMENON OF HUMAN TALENT
Of course, because there is no 
unanimity in understanding the 
nature of talent, its definitions 
differ substantially. From this po-
sition, the most comprehensive 
and unequivocal quotation can be 
offered: a special ability that al-
lows someone to reach excellence 
in some activity in a given domain. 

A better clarification of this gene-
ral declaration requires assign-
ment of five substantial proper-
ties of talent (Howe et al., 1998): 

1) Existence of hereditarily tran-
smitted structures that deter-
mine its innate nature;   

2) Availability of early indicators, 
allowing experts to identify the 
presence of talent (although it 
may not be evident during pre-
liminary observation);         

3) The early indications of talent 
allow prediction of future suc-
cess of the individual in the gi-
ven domain;                  

4) The talented individuals form a 
relatively small part of the eva-
luated sub-population;   

5) Talents are usually domain-spe-
cific.

Let’s consider the above proper-
ties of true talent based on gene-
ral concepts and evidence from 
available literature. There is a com-
mon belief that true talents have a 
strong contribution from heredi-
ty-related features and that these 
form the basis for a special “gift” 
or aptitude for a certain activity. 
These genetically predetermined 
human features can be reasonably 
qualified as an innate component 
of talent. The authority of experts 
emphasize the biological nature 
of genetically transmitted talents 
and claim that such terms like “gi-
ftedness” and “aptitude” are fre-
quently used for characterization 
talent in the earlier stages of its 
recognition (Cagne, 1993; Eysen-
ck, 1995).
The earlier indications of talented 
children were always the focus of 
biological and educational exper-
ts. The common position is that ta-
lents are usually recognized by pa-
rents and teachers, but may also 
be discovered fortuitously (Howe 
et al., 1998). Of course, various 

activities give different opportu-
nities for discovering talent; mu-
sic prodigies can be recognized at 
3-5 years, whereas extraordinary 
abilities in chess or mathematics 
need some period of preliminary 
education and can be revealed a 
bit later. In any case, earlier indica-
tions are actively used for reaso-
nable prediction of great profes-
sional success in the future.
The objective recognition of gifted 
children is associated with serious 
difficulties. The quantity of talen-
ted children in the normal popula-
tion is under debate, although the 
value of 10% has been specified by 
several experts from different do-
mains (Carroll, 1993). Presumably, 
the appearance of an exceptio-
nally gifted child is a unique case 
with a probability of about 1%. Ge-
neral logic and experiences sup-
port the declaration that talent 
is domain-specific. Such kind of 
specificity can be partly explained 
by high concentration of prodigies 
on activities within the domain of 
their giftedness, although neu-
rophysiological prerequisites of 
this selectivity cannot be ruled 
out. 
An original concept, termed the 
Differentiated Model of Gifted-
ness and Talent (DMGT), has been 
recently elaborated by Gagné 
(2005). The author proposed that 
specific talents in the domains of 
mathematics, art, music, science 
etc. occur on the basis of heredita-
rily transmitted gifts as a result of 
environmental influences from fa-
mily, school, formal, and informal 
activities. 
Bearing in mind that extraordinary 
abilities of an individual are at le-
ast partly predetermined by bio-

HUMAN TALENT: GENERAL OVERVIEW



49
N

° 10 / M
ay-August 2018

logical background, it is likely that 
these neurological and psychoso-
matic factors may predetermine 
exclusive potential in one domain 
but not in other. Two of the most di-
sputable questions regarding ta-
lent are: How strong and decisive 
is the impact of inborn hereditary 
factors on the future actualization 
of talent? And, to what extent is 
the role of nurturing decisive in 
the accomplishment of exceptio-
nal abilities and skills? Let’s consi-
der two polar versions of the inter-
pretation of this dualism.

ARGUMENTS AND FINDINGS IN 
SUPPORT OF THE CONCEPT OF 
“NATURAL TALENT”
The general position that is po-
pular among many scholars and 
analysts claims that “natural 
talent” is firmly determined by 
inborn, genetically transmitted 
features and that these have pri-

mary and decisive importance in 
the achievement of excellence in a 
certain domain. This position is ar-
gued based on evidence collected 
and clustered in three directions, 
namely: (1) very early manifesta-
tion of extraordinary abilities and 
skills, (2) achievement of outstan-
ding mastery in a certain domain 
in the absence of teaching, in-
struction, and external assistance, 
(3) availability of biological traits 
and indicators affecting achieve-
ment of excellent performance. 
These three groups of evidence 
are considered below.

Early discovery of exceptional 
abilities and skills
The major part of earlier discove-
ries of extraordinary abilities and 
skills belongs to the domain of 
music. The literature presents a 
large number of examples of very 
early manifestation of musical ta-

lent by child prodigies; one of the 
classic descriptions relates to Mo-
zart. This genial composer started 
to play piano at three years old 
and showed outstanding mastery 
on the clarinet and the violin at 
age five, when he created his first 
composition. 
One more example relates to the 
world-famous composer of the 
20th century, Igor Stravinsky (Rus-
sia, USA). According the self-report 
of this great musician, he started 
to play piano at age two, when he 
was hardly able to walk. 
A more recent example belongs 
to Midori Got: world-recognized, 
Japanese born American and vir-
tuous violinist. Her incredible mu-
sicality was discovered at age two, 
when her mother, a professional 
violinist, noticed that Midori was 
humming a theme of Bach, whi-
ch she heard during her mother’s 
rehearsal. 
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n At the age of 11, Midori Got debu-
ted with the New York Philharmo-
nic Orchestra in the prestigous 
program of the New Year’s Eve 
Gala. Now she has one of the lea-
ding positions in the world music 
community. 
Chess is another domain where 
earlier discoveries of innate ta-
lent have many examples. Perhaps 
one of the most impressive exam-
ples refers to Robert Fisher, the 
eleventh World chess champion 
and one of the most famous chess 
prodigies. Robert Fisher started to 
learn chess with his sister at age 
six using a primitive, teach-your-
self book. For two years he played 
chess with sister or alone without 
coaching or external support.
Afterwards, he entered into the 
local chess club and received coa-
ching from the highly professional 
grandmaster William Lombardy. At 
age 14, Bobby Fisher became the 
youngest winner of the USA Open 
Championship. Since then he has 
taken part, successfully, in many 
highly prestigious events and re-
mains one of the greatest creative 
players in the history of chess. 
Another example of a chess prodi-
gy refers to the outstanding Hun-
garian player, Judith Polgar. Unlike 
the legendary Robert Fisher, she 
began with a formal chess educa-
tion, being coached by her father, 
László Polgar. At that time, Judith 
was about three years of age. Judi-
th was trained with her two sisters, 
who also became world-recogni-
zed chess players. She started to 
take part in tournaments at age 
six and obtained 1st position in the 
Women’s World rankings at age 
12. She maintained this leading 
position until she retired, 26 years 

later. Judith received the highly 
prestigious status of grandmaster 
at age 15, even earlier then Bob-
by Fisher. Therefore, she was the 
youngest chess player ever who 
received this honorable status.
The list of prodigies with extraor-
dinary abilities in mathematics 
could start with the great histo-
rical personality, Evariste Galois 
(1811-1832). As a teenager, Ga-
lois solved a problem that had 
been standing for 350 years. The 
problem was concerned with ne-
cessary and sufficient conditions 
for a polynomial functions, which 
were later implemented into fun-
damental chemistry, physics, and 
economics (Livio, 2006).
Modern history contains a large 
number of exclusively talented 
young mathematicians, which can 
be illustrated by two impressive 
examples. Jason Levy (born 1972) 
began studies at York University in 
Toronto at age 10 and graduated 
the whole course at 14 with a Spe-
cialized Honored B.A. in Mathema-
tics. He received a M.Sc. degree 
at age 15 and completed the PhD 
program at age 20.

Another example of a mathema-
tician child-genius is Promethea 
Olympia Kyrene Pythaitha (born 
1991). According the family report, 
she started to read at age 1 and 
achieved an IQ of 173. At age 7, she 
began a college-level calculus pro-
gram and completed a bachelor’s 
degree in Mathematics from Mon-
tana State University by age 13. 
The biographies of the Nobel Pri-
ze winners in Physics, Enrico Fer-
mi and Wolfgang Pauli, provide 
examples of early discoveries of 
their magnificent talents and cre-
ativity. Another Nobel Laureate, 
Rabindranat Tagore of India, who 
was the first Asian to win the No-
bel Prize in Literature, created his 
first poem at age 8 and published 
dramas at age 16. 
The history of art presents many 
examples of early discovery of 
natural talent. One of the most 
impressive refers to the life story 
of the great painter, Pablo Picas-
so. At age 8, Picasso created the 
excellent painting Picador, that 
has recieved world recognition as 
the first masterpiece of a great 
Spanish artist. 
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Summarizing the above-presen-
ted evidence, we can conclude 
that earlier discoveries of superior 
abilities and skills give convincing 
support to existence of natural 
talent. This assumption can be 
argued by findings of numerous 
studies including long-term re-
search embracing the entire life 
span, from infancy to adulthood. 
It was established that memory 
measured in infants aged 2–4 
months could predict the future IQ 
of the individual (Freeman, 2001). 
Moreover, the newborns that ha-
bituated faster have a preferable 
chance to obtain higher IQs than 
others (Colombo, 1993). 
All that is presented above and 
much other evidence has shown 
very early discoveries of incredi-
ble human skills and abilities that 
are definitely associated with he-
reditary input. However, critically 
oriented analysts argue that all 
of the mentioned examples ap-
pear and are developed in favo-
rable environmental conditions 
and cannot be considered as an 
embodiment of natural talent per 
se. Indeed, favorable family con-
ditions and parental support play 
an important role in the life story 
of child prodigies. However, there 
are well-documented cases where 
the highest level of professional 
mastery was achieved in the ab-
sence of any support or elemen-
tary instruction. These cases are 
considered below.

Achievement of outstanding ma-
stery without professional sup-
port and assistance
Numerous data has been reported 
on children who acquired perfect 
skills and/or abilities in a certain 

domain without available learning 
opportunities and without preli-
minary instruction or assistance. 
The classic examples of such in-
born talents can be found in the 
history of mathematics. Namely, 
Ramanujan Srinivasa, the mathe-
matician genius of India (1887– 
1920), who was born in poor family 
and did not receive a systematic 
education in mathematics. At 
age 15, he started his self-edu-
cation using a book containing a 
list of 6,000 theorems. Following 
his creative efforts, Ramanujan 
generated his own, original the-
orems and has published them 
in scientific journals. Finally, this 
great scientist-autodidact made 
valuable discoveries in the theory 
of numbers, mathematical analy-
sis, infinite series, and continued 
fractions. The contributions of Ra-
manujan Srinivasa in world scien-
ce are recognized by the interna-
tional mathematical community 
(Zohar, 2001). 
One of the most illustrative exam-
ples of talent creation people who 
did not receive preliminary, pro-
fessional preparation or external 
instructions relates to the appe-
arance of self-educated African 
sculptors from the Shona region 
of Zimbabwe. In his late 50’s, a 
white farmer who owned a farm 
called Tengenenge discovered a 
large storage of malleable stone 
suitable for indigenous carving. 
The farmer engaged a number of 
local inhabitants who expressed 
their readiness for the acquisition 
of stone carving and sculpting skil-
ls. These volunteers received ele-
mentary conditions for creation, 
such as work place, instruments, 
and materials. During a certain 

time span, these art newcomers 
obtained appropriate skills and 
created very original sculpting 
masterpieces in African style that 
received high appreciation from 
the experts of the Zimbabwe Na-
tional Gallery. A bit later, the ma-
sterpieces of the Shona sculptors 
became popular among world 
recognized art experts and were 
introduced in exhibitions and gal-
leries of Europe, Australia and the 
United States. Art professionals 
noted a similarity between African 
masterpieces and paintings of Pi-
casso and Modigliani; of course, 
Shona sculptors have never seen 
or heard of the creation of these 
genial masters (Kasfir, 2007). 
The two above examples provide 
strong evidence that great ta-
lent can appear and be develo-
ped exclusively in a natural back-
ground, being strongly associated 
with innate predispositions.

Availability of biological traits 
and markers
A large amount of studies devoted 
to the examination of biological 
prerequisites of natural talent can 
be subdivided into two groups: (1) 
studies of several biological trai-
ts, mostly neurological, affecting 
appearance and development of 
extraordinary skills and/or abili-
ties; (2) research projects realized 
within human genetics.
The first group includes precise 
electrophysiological measure-
ments of brain functions, structu-
ral organizations, and activities. 
A number of neurological traits 
have been mentioned as possible 
sources of influence on excessively 
high abilities, i.e. left-handedness, 
hemispheric laterality, high rate of 
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n glucose metabolism, various blood 
flow estimates, prenatal exposure 
to increased content of testoste-
rone etc. (Howe et al., 1998). It 
was established that appropriate 
brain characteristics appear to be 
contributors of high abilities in 
different, specific domains. Inte-
restingly, cortical representation 
of the left hand’s digits in string 
players, like violinists, is much lar-
ger than in the general population. 
To note, the left hand is specifically 
responsible for fingering the strin-
gs during playing (Schlaug et al., 
1995). Indeed, various visual, audi-
tory, and somatosensory functions 
have appropriate representations 
in the brain and may reflect diffe-
rences between more and less ta-
lented people.
The second group embraces evi-
dence from studies of molecular 
genetics that have discovered a lar-
ge number of genetic markers that 
allow for the identification of a pre-
disposition toward a certain mode 
of activity. For instance, cognitive 
abilities form the basis for general 
intelligence and creative activities 
in various branches of science and 
technology. Let’s consider the fin-
dings of molecular genetics that 
have examined the role and predi-
ctive potential of several genetic 
markers of cognitive giftedness. A 
study from Plomin with associates 
(1994), was devoted to the investi-
gation of hereditary indicators of 
IQ. Genotypes of people with a high, 
medium, and low level of IQ were 
compared with regards to expres-
sion of DNA markers in genes, whi-
ch were suggested to be regulators 
of neural functioning. The authors 
revealed two markers, among 
many others, that significantly pre-

dict the difference between people 
with a high or low IQ.
Another project of molecular ge-
netics was devoted to the identifi-
cation of DNA markers associated 
with the general cognitive ability 
of schoolchildren (Fisher et al., 
1999). The authors compared po-
oled DNA from 51 highly cognitive 
and 51 control children with avera-
ge abilities. They found 11 markers 
that were significantly different 
in the two subgroups of children. 
Furthermore, three of the 11 indi-
cated markers were confirmed as 
the most predictive and informati-
ve. The authors reasonably conclu-
ded that these findings open new 
perspectives in cognitive neuro-
science. 
One more genetic study was con-
ducted with regards to etiology of 
Absolute Pitch (AP) as an indicator 
of extraordinary musicality (Theu-
sch et al., 2009). The researchers 
investigated 73 families in which 
at least two family members pos-
sess AP; in total, 220 people. DNA 
samples were collected for fur-
ther analysis. The authors found 
that at least one gene promotes 
the genesis of AP, although seve-
ral genetic factors vary within and 
between different populations. 
Nevertheless, they localized one 
region where AP has significant 
linkage on chromosome 8q24.21. 
Therefore, the study results sup-
port the position that genetic fac-
tors have a high contribution on 
the etiology of musical talent. 
One more remark can be made 
with regards to the role of early 
nurturing in talented individuals. 
It is very likely that children with 
exceptional abilities in some 
domain such as music, art, etc. 

evoked the pronounced interest of 
parents and teachers and they ini-
tiated intensive tutoring, special 
education, and training, aiming to 
reinforce their gift (Rutter,1998). 
In this case, the primary reasons 
for early nurturing were the gift 
itself and its recognition by com-
petent persons.
Summarizing this section, it can 
be suggested that the existence of 
innate talent as well as its decisive 
role in achievement of extraordi-
nary abilities and excellence in cer-
tain domain is supported by many 
findings and evidence from diffe-
rent branches of human activities. 
Despite this, the serious examina-
tion of available literature reve-
als a large body of publications in 
which authors have found many 
arguments against the “innate ta-
lent” concept. They emphasize the 
role and importance of nurturing 
factors and consider education 
and highly dedicated practice the 
decisive determinants of talent. 
These contrasting arguments are 
presented below. 

EVIDENCE AND CONCEPTS 
CONTRADICTING THE PARADIGM OF 
NATURAL TALENT
A review of the available literature 
reveals a large number of publica-
tions where the existence of natu-
ral talent is considered doubtful 
or even illusory. The proponents of 
these critical declarations usually 
attribute extraordinary abilities 
and skills of several individuals 
to highly dedicated, persistent 
practice and training. They pro-
pose a number of arguments that 
may supposedly reduce the impor-
tance of innate factors in achie-
vement of excellence in a given 
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domain. Let’s consider these argu-
ments and evidence below.

Arguments against the existence 
of natural talent
The critical arguments suppor-
ting the dominant role of practice 
in attainment of superior skills 
and abilities operate with lack of 
objective and reliable predictors 
of talent, lack of difference in le-
arnability of hypothetically gifted 
and less gifted children, and insuf-
ficient accuracy of talent predic-
tors. Let’s consider these critical 
arguments below.
Existence of early predictors 
of giftedness. There is a great 
amount of evidence concerning 
the lack of early predictors of gi-
ftedness and talent. For instan-
ce, Manturzewska (1986) studied 
biographies of 165 professional 
polish musicians and found very 
few reports on their extraordi-
nary musicality in early childhood. 
Similar outcomes have been re-
ceived in retrospective studies of 
outstanding artists (Sloane & So-
sniak 1985) and mathematicians 
(Gustin 1985). The cited authors 
attributed superior abilities of 
the most successful individuals 
to parental support and earlier 
deliberate practice of studied re-
spondents. To date, authors have 
compared performance trends of 
superior individuals with less suc-
cessful people who also attained 
a high professional level. It can be 
suggested that these counterpar-
ts of superior performers obtai-
ned their high professional level 
using a valuable contribution of in-
nate prerequisites, although their 
influence was not as strong as in 
more talented individuals. 

 

Learnability of hypothetically 
gifted children. There is eviden-
ce that highly successful, young 
musicians do not reveal any ad-
vantages in acquisition of pro-
fessional skills when spending a 
similar amount of time practicing 
as other children (Sloboda et al., 
1996). In addition, several analy-
sts have claimed that even promi-
nent composers passed through 
sufficiently long periods to obtain 
appropriate mastery. They spent 
10 years or more to achieve a high 
level in their profession (Simon-
ton, 1991).
One more argument relates to 
the existence of sensitive periods 
when an individual expresses hei-
ghtened responsiveness to any 
new information, enabling ease 
and more successful acquisition 
and development of new skills and 
abilities. The classic example of 
such increased sensitivity refers to 
the acquisition of a new language 
by young children who learn va-

rious linguistic forms and con-
structions easily and quickly; for 
adults, this process is associated 
with higher efforts and difficulties. 
It can be suggested that appro-
priate exploitation of sensitive pe-
riods reinforces the impact of envi-
ronmental but not inborn factors. 

Insufficient accuracy of talent pre-
diction and identification. Several 
authors have noted that available 
methods of measurement and 
prediction of talent are far of ac-
curate. It has been specified that 
a number of important circum-
stances are usually not taken into 
account. They are: age of earlier 
evaluation, volume, content and 
quality of preliminary practice, 
external motivation, and a familial 
support (Tesch-Romer, 1998). The 
author has stressed that these re-
levant factors are usually not eva-
luated objectively but based on 
retrospective reports of parents 
or family members. Moreover, the 
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is often very low because success 
on the highest level is rare and af-
fected by many unpredictable cir-
cumstances.
The accuracy of various predictive 
programs was repeatedly exami-
ned by serious sport analysts. Na-
mely, Lidor with associates (2009) 
who inspected the applicability 
of widely used physiological and 
anthropological variables as pre-
dictors of future athletic excellen-
ce. Based on data of a numerous 
studies, they did not find plausible 
evidence of earlier differentiation 
between highly talented and less 
talented youngsters. 
The sport science literature has 
rare examples of longitudinal stu-
dies where the data of world-class 
athletes were compared with data 
of lower level but highly qualified 
athletes. These data are presen-
ted futher on. 

The theory of 10 years of 
deliberate practice
This theory was proposed about 
two decades ago and was initially 
based on the extensive data col-
lected among the students of a 
music academy and highly profes-
sional musicians (Ericsson et al., 
1993). Subsequently, the authors 
have found support of this the-
ory by collecting data from highly 
professional mathematicians and 
high-level athletes, mostly from 
chess and tennis. The framework 
of this theory presupposes that 
obtaining the highest level of per-
formance (so called, expert per-
formance) demands 10,000 hours 
or 10 years of deliberate practice 
in the chosen domain. Deliberate 
practice was defined as high qua-

lity, high concentration practi-
ce that is not usually inherently 
enjoyable; practice activities must 
become increasingly more com-
plex over time, and practice must 
be done with the primary goal of 
improving performance.
The founder of this theory, Prof. 
Ericsson (1998), emphasizes the 
role of motivation; this factor 
strongly influences the effective-
ness of deliberate practice in most 
successful individuals. The author 
claims that habitual activities as-
sume effortless executions that 
do not stimulate progression in 
expert performance. In contrast, 
highly motivated individuals plan, 
control, and monitor a higher le-
vel of their activities, prompting 
more pronounced enhancement 
of skills and abilities than less suc-
cessful performers. Following this 
premise, the effortful pursuit of 
mastery, rather than innate fac-
tors, determines achievement of 
excellence, i.e. talent. The propo-
nents of priority of environmental 
factors and deliberate practice 
claim, for instance, that the phe-
nomenal musicality of Mozart was 
predetermined by his earlier invol-
vement in deliberate practice but 
not by his superior inborn abilities 
(Howe et al., 1998). 
Additional contribution to the the-
ory of deliberate practice was com-
pleted by Simonton (1999) who 
recognized the multidimensional 
nature of talent that contains 
physiological, psychological, and 
physical components. However, in 
his conceptual model, the author 
emphasized the role of environ-
mental factors, distinguishing 
the importance and specificity of 
performance determinants and 

determinants of skill acquisition. 
Following the Simonton model of 
performance, these determinants 
form the basis for an individual’s 
capacity within a competitive en-
vironment whereas determinants 
of skill acquisition affect succes-
sfulness of the learning process. 
As the author claimed, the inte-
raction of these factors produces 
a multiplicative effect where en-
vironmental impact is overlooked 
under hereditary input.
The “rule of 10 years” became 
popular and widely considered 
among the experts in athlete’s 
preparation; its applicability to 
reality of high-performance sport 
will be discussed in Chapter 5. 

SUMMARY
Summarizing this chapter, it is 
worth noting a number of conclu-
sive remarks related to the gene-
ral comprehension and interpre-
tation of the problem of innate 
talent. The above-presented data 
mostly relate to research where 
talent was studied with regards to 
various branches of human acti-
vities. It can be claimed that the 
majority of researchers and analy-
sts draw the conclusion that he-
reditarily transmitted factors are 
decisive contributors for extra-
ordinary abilities and excellence, 
which are qualified as talent. Im-
portantly, convinced advocates of 
natural talent do not deny the ne-
cessity and importance of purpo-
seful education, highly dedicated 
practice, and persistent training. 
On the other hand, the suppor-
ters of priority of environmental 
factors in human talent will not 
always admit to a contribution of 
inborn features in achievement of 
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pure excellence in a given 
domain. 
These general positions 
and contrasting arguments 
definitely affect our under-
standing of the current si-
tuation in sport science and 
sport practice. However, a 
certain specificity, and even 
uniqueness, of sport reality 
give us a substantial privile-
ge in the recognition and fi-
nal identification of talent. 
Indeed, the inherent com-
petitiveness of sport and 
availability of objective in-
dicators of excellence provi-
de analysts with the key for 
final qualification of the ta-
lented individual based on 
his/her achievements and 
records in world sport. 

HUMAN TALENT: GENERAL OVERVIEW
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n Before illustrating various psycho-
logical dynamics that induce some 
individuals to resort to doping 
substances, we should bear in 
mind that doping is tantamount 
to taking drugs and that doping 
is punishable by law; people take 
drugs to enhance their sports per-
formance, using cocaine or am-
phetamines to be better prepa-
red to face the difficulties posed 
by tasks of various kinds. Put like 
that, it would seem almost natural 
to resort to the use of substances 
that help normal psycho-physical 
faculties to promote performance, 
be it sports, working, sexual and so 
on. A bit like taking a multivitamin 
to give us a little boost. So the que-
stion to ask perhaps is not, “why 
doping?” But “why do we need to 
resort to doping?”.

The word “need” implies a “lack”. 
In 1954, the American psycholo-
gist Abraham Maslow (1908-1970) 
devised the concept of “Hierarchy 
of Needs” and illustrated it in his 
book, Motivation and Personality. 
This scale of needs is divided into 
five different levels, from the most 
basic (necessary for the survival 
of the individual) to the most com-
plex (of a social nature). The indi-
vidual fulfils himself by passing 
through the various stages, which 
must be satisfied progressively. 
This scale is internationally known 
as “The Maslow Pyramid”. The le-
vels of need classified as follows:
1. Physiological needs (hunger, 

thirst, etc.)
2. Safety needs (security and 

protection)
3. Love and belonging needs 

(intimacy and a sense of con-
nection)

4. Esteem needs (prestige, ac-
complishment)

5. Self-actualisation needs (re-
alizing one’s own identity, 
achieving potential and oc-
cupying a satisfactory posi-
tion in the social group).

According to Henry Alexander 
Murray (1893-1988), however, 
needs are intended as a drive or 
internal forces that direct the in-
dividual and push him to act in the 
surrounding environment, with 
the aim of changing situations 
that can lead to the satisfaction 
of the same. Murray hypothesised 
a close relationship between the 
environment that stimulates and 
pushes the individual, and the in-
ternal forces that produce the mo-
vement, reaching the conclusion 
that the perception and interpre-
tation of events are directly linked 
to the integration of these two 
fundamental forces.
Bertrand Russell (1872-1970), 
philosopher, logical, mathemati-
cian, Welsh activist and essayist, 
argued that “to be without some of 
the things you want is an indispen-
sable part of happiness”. Where-
as, necessity expresses a primary 
need of the organism, whose lack 
of satisfaction does not consent it 
to live adequately, it is connected 
to states of tension that require to 
be satisfied through a homeosta-
tic process, they are active throu-
ghout life and are non-objective, 
in other words, they do not arise 
from the encounter between the 
object and the subject; desire, on 
the contrary, is always connected 
to an object.
There would be no desire without 
an object and, at the same time, it 

would not be conceivable to relate 
to “objects” without the desire for 
them. Desire is therefore a com-
promise between the subject, his 
basic needs and the environment. 
Desires are born from the dyna-
mic encounter between the self 
and the environment. They have 
a secondary origin to needs that, 
instead, represent the biological 
basis of the living being. All needs 
stem from two principles: “the 
conservation of the species” and 
“the preservation of the indivi-
dual”. An example: the innate and 
physiological need for food. The 
need to be fed, for example, can 
apparently correspond to the de-
sire for food. A feeling of hunger 
naturally requires food, but the 
need is to be fed. The desire con-
nected to the object that will lead 
to the satisfaction of the need will 
replace the need as a consequen-
ce of the reiteration of the objecti-
ve experiences of regulating the 
physiological need.

The hungry child, through his pre-
vious experiences, will therefore 
desire first the individual who will 
feed him (the object) and, later, 
the food. In their studies of the at-
tachment bond between parents 
and children, between 1958 and 
1965, psychologists Harry Frederi-
ck Harlow and his wife Clara Mears 
raised macaque pups, depriving 
them of their mother; the mon-
keys had only two maternal sub-
stitutes: one made of soft cloth 
and the other of wire; the latter 
had an incorporated baby bottle 
to which the hungry monkeys at-
tached themselves to suckle the 
milk. After repeated observations, 
the psychologists noticed that the 
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monkeys spent most of the time 
attached to the soft shape, even if 
it was devoid of bottles, and they 
attached themselves to the metal-
lic shape only to eat.
After a few weeks, the monkeys 
became sad and frightened be-
cause of the lack of physical con-
tact and interaction. When the 
monkeys grew up, they behaved 
like “bad mothers”: they showed 
indifference to their little ones, 
did not nurse them, did not rebel if 
something happened to the little 
ones and in the end attacked and 
rejected them.
Need and its positive fulfillment 
are indispensable for desire to be 
instrumental to the life of the indi-
vidual. Difficulties arise in the case 
of an ineffective satisfaction of 
the basic need, or the unsuitable 
or partial satisfaction of it. Ade-
quate desires arise in conditions 
where the underlying need has 
been recognised by the subject 

and is validly fulfilled by the sur-
rounding environment and the 
development process has been 
less conditioned by defensive me-
chanisms. A dysfunctional desire 
comes from an environment that 
is incapable either of providing 
the appropriate satisfaction to the 
need, or of recognising it. The pro-
cess of development is often com-
plex to identify and the material 
that can allow it to be recomposed 
is almost always unconscious, due 
to defensive mechanisms.
An example of dysfunctional desi-
re is the search for food by virtue 
of a need for attachment, such as 
the experience of binge eating in 
eating disorders (DCA). Another 
example is the use of drugs (Fran-
ces R. et al (1994), Psychodynami-
cs, in Galanter M., Kleber HD, Treat-
ment of substance use disorders, 
Masson, Milan 1998) by subjects 
who nourish strong feelings of 
guilt (to be explored in therapy) 

and resort to self-destructive 
behaviour; or deficits in the de-
velopment of some ego defenses 
and deficits in healthy affective 
experiences predispose the indi-
vidual to substance abuse and al-
coholism. Rado (Rado S., 1926, The 
Psychic Effects of Intoxication: At-
tempts at a Psycho analytic Theory 
of Drug Addiction, Int. J. Psycho-a-
nalysis, VII) and other authors with 
the reference to oral erotism and 
narcissistic structure, Moreno 
(Moreno M, 1976, The new drug ad-
dicts, in Psychotherapy and Social 
Criticism, Sansoni, Florence) and 
Parenti (Parenti F, 1987), Alfred 
Adler, (Laterza, Bari), the spoiled 
child (a child who is unprepared 
and inadequate for the purposes 
of life and tending to think only 
of himself), or the neglected child 
(as illustrated by A. Lowen in “Bio-
energetics”, Feltrinelli 2007, con-
cerning the children of parents 
unable to satisfy the fundamental 
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n rights of the child), describe a type 
of character consisting of emotio-
nal immaturity, depression, incon-
clusiveness and deep insecurity. 
This depends on the fact that the 
adolescent drug addict can not 
reach an “adult” emotional level 
in the way he relates to his paren-
ts. According to Adler (Adler A., 
1920, Praxis und Theorie der Indi-
vidualpsychologie, Adler A., 1927, 
Menschenkenntnis), the search 
for pleasure is at the root of the 
behaviour that leads to addiction. 
Those who have stopped fighting 
in the face of life’s difficulties 
since childhood, compensating 
themselves with daydreaming, 
will be inclined to seek means to 
provide pleasure in adult life. The 
addict is unable to face the adver-
sities of life and tends to search 
for momentary pleasures. Many 
consider it right to drink to ward 
off negative thoughts and impro-
ve the mood. Typical situations in 
which a person takes drugs are 
those in which you want to escape 
a request that life offers. Humilia-
tions or sorrows make morphine 
and alcohol desirable, which are 
“daydreams for adults”.
The human being interfaces with 
external reality through the de-
sires that only in a small part are 
directly accessible to our con-
science. Repression, denial and 
other defensive processes that 
act in the course of existence tend 
to mask many desires, especially 
those subjectively rejected, and 
to conceal them below the level of 
consciousness. This is the dense 
web of desires, that is, a tight-k-
nit network that operates mostly 
without the glimmer of awareness 
and which, inevitably, influences 

and controls our existence, our 
behaviours, our relationships.
Having said that, even if not 
exhaustively considering the com-
plexity of the psychological dyna-
mics involved, the dysfunctional 
behaviour of resorting to doping 
is similar and comparable to that 
which induces some subjects to 
resort to the use of substances 
and/or alcohol. The individual 
who decides to take performan-
ce enhancing drugs, more or less 
consciously, trades his health 
with his own image, be it corpore-
al (real or idealised) or relative to 
his social representation (to be 
winners, to have power). Atten-
tion to the body in this case is not 
a healthy pursuit of well-being, of 
balance, but the obsession with its 
prestige and form drives towards 
the attainment of a level of misle-
ading, therefore unattainable per-
fection. And where there is no real 
well-being understood as the ple-
asure of feeling and living one’s 
body through the awareness of 
its sensations, its potential and its 
limitations, the most obvious com-
promise is to use it as a bio-me-
chanical tool to reach “pleasure”, 
in the form of winning a medal at 
all costs. Unfortunately, the plea-
sure that derives from this is only 
a substitute for real pleasure, as 
it passes through self-destructive 
behaviour, and, based on the the-
oretical premises made earlier, 
one avoids confronting the “lack” 
that created an “emotional void” 
to be filled at all costs to alleviate 
suffering, to avoid seeing one’s 
vulnerability, to escape the fear of 
failure, to avoid encountering an 
object that has not been able to 
satisfy one’s desire.

Doping is well suited to helping 
the individual achieve this goal, 
overcoming limits imposed by 
both bio-psycho-social and ethi-
cal-moral-legal factors. Among 
the social-environmental causes, 
we can find excessive expectations 
and pressure from surrounding 
environments: the social myth of 
success appears to be largely re-
sponsible and can be decidedly 
seductive for teenagers; also the 
progressive general decline of the 
conscience, in the ethical sense or 
in the sense of awareness, when 
faced with the myth of success, of 
high earnings and of image. Exces-
sive sporting commitment stimu-
lated in the athlete responds to 
the function of sustaining self-e-
steem and an identity founded 
exclusively on competitive success 
and social prestige and then, in-
creasingly, on the fear of losing 
that “winning” identity.

Excessive stress and the conse-
quent, growing anxiety to contain 
and reduce it. Hence the need to 
resort to doping even with the 
most reassuring functions, there-
fore a functional operation, in this 
phase, also to reduce stress. Whi-
ch translates, obviously, into a fur-
ther motivational reinforcement 
to take doping substances. But 
every external pressure always 
meets a body that must face it. If 
the individual has a very insecure 
“ID” and consequent fear of failing 
(high anxiety) and/or an excessi-
vely competitive and perfectionist 
“ID”, which reveals an already pre-
sent narcissistic fixation, the use 
of doping substances will facilita-
te the task, favouring the achieve-
ment of the goal.
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Other pseudo motivations are 
those that try to justify the use of 
doping substances as a shortcut 
for a quick reconquest of lost form 
following an injury, or if an athle-
te wants to use pharmacological 
substances to control pain, energy 
and psychophysical activation.
Once again, in this case, having 
everything immediately refers to 
the childish dynamics of a child 
who does not tolerate frustration 
and who has made impulsivity his 
reason for living, that gave him the 
possibility to obtain what he wan-
ted; in this case, most likely his 
parents were not able to “frustra-
te” him in the best way, they were 
unable to use, as it would have 
been necessary, the words “NO” 
and “YES”. The basic psychological 
dynamic that supports doping is:
ü	an extreme refusal to know 

oneself and accept one’s limits
ü	the declaration of incapacity 

to bear the risk of failure in the 
competitions

ü	a way that favours the identi-
fication with the unique and 
indispensable sporting victory 

ü	affirmation of oneself
ü	in addition, making the athlete 

believe he can become invinci-
ble and seducing him with the 
mirage of victory, makes him 
substantially the victim of his 
fear of losing; in order not to 
deal with this fear, it activates 
self-destructive behaviour.

To evaluate the motivational 
orientation, we can refer to task 
orientation (for which the indi-
vidual is interested in showing a 
certain degree of competence/
mastery) and Ego orientation (for 
which the individual wants to de-

monstrate their skill level in com-
parison with others (F. Bertuccioli, 
in Monica Messina, Laboratory of 
Neurosciences - University of Ca-
gliari, 2002; Duda JL, Nicholls JC, 
1992, Dimension of Achievement 
Motivation, in Schoolwork and 
Sport, in Journal of Educational 
Psychology, 84, 3, 99.209-9).

But why does task and Ego orien-
tation have important implica-
tions for the development of a 
motivation that favours the use 
of doping? Because, especially in 
adolescents, the type of orienta-
tion is closely linked to self-este-
em, moral behaviour and lifestyle, 
with particular attention to eating 
habits, the habit of movement and 
the consumption of drugs. It is 
easy to understand that children 

who play sports because they are 
task-oriented, that is, want to 
commit themselves to improve, 
are those who have a solid self-e-
steem and do not seek confirma-

tion of their value by confronting 
others. They are also less afraid 
of failures because their success 
mainly consists of making perso-
nal progress thanks to a long-term 
commitment. On the other hand, 
ego-oriented youths, those who 
benefit from excelling over others, 
tend to have low self-esteem; they 
therefore try to confirm their own 
value by confronting each other 
and endure defeats badly becau-
se at every failure they are forced 
to question the value of their per-
son as a whole. It has also been 
pointed out that task orientation 
is in positive relation with the per-
ception of sport as an amusing 
activity, while on the contrary the 
ego orientation would reduce the 
intrinsic interest for the same 
(Duda, Nicholls, 1992).

A survey conducted in Rome in 
2000 showed that 9.9% of boys 
between the ages of 11 and 13 
resort to supplements, especial-
ly containing creatine and amino 
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n acids, and that the percentage 
grows with age. Not to mention 
the disproportionate use among 
the very young of products, such 
as the famous Red Bull, contai-
ning, among other things, high 
doses of a stimulant such as caf-
feine: the intake is more frequent-
ly associated with a high level of 
ego orientation and a low level of 
self-efficacy, while correlated with 
a low level of task orientation. This 
result is more markedly evident in 
males than females. This means 
that young people who resort to 
the use of exogenous substances 
such as supplements, to improve 
their physical condition, are more 
frequently those who are motiva-
ted to achieve success with the le-
ast possible effort, demonstrated 
by a low orientation to the task. 

We could summarise risk factors in 
three clusters:
ü	Individual factors: Ego moti-

vated orientation, excessive 
orientation to success

ü	Highly impressionable, low 
level of morals and unhealthy 
life habits.

ü	Family and friendship factors: 
excessive reinforcement of 
success, poor family support, 
negative example, lack of ru-
les.

ü	The sports and social system 
also contribute an inclina-
tion towards doping through 
the negative examples of the 
champions, the infringement 
of the rules of fair play, the 
inadequacy of anti-doping 
controls, the medicalisation of 
society, the excessive value to 
one’s image.

Zygmunt Bauman argues that “the 
society of individuals is a society of 
lonely and isolated people who are 
afraid of not having the right cha-
racteristics to achieve success”; 
according to Bauman, our time “is 
marked by an obsessive concern 
for the body”, considered as an “in-
strument of pleasure” and there-
fore delivered “as a meal to all the 
attractions the world has in store” 
(Bauman Z., Liquid Love. On the 
Frailty of Human Bonds)
Cahn (Cahn R, The End of the Cou-
ch? 2002) points out that what 
seems peculiar to the current 
world is the fact that the fear of 
not being able to do something 
has taken the place of guilt. The 
sense of anguish is no longer de-
alt with by the mind, it is now only 
through the concrete support of 
‘objects’ or external reality, throu-
gh the enhancement of one’s 
body or behaviour according to 
the cult of performance, technical 
mastery, tangible success in any 
field. The risk, concludes Cahn, is 
that these narcissistic needs end 
up by imposing themselves on the 
totality of the mind, to the point 
of eclipsing the role of limits and 
prohibitions. In an extremely com-
petitive culture such as today’s, 
with marked narcissistic traits 
that impose a model conforming 
to its expectations, there is no lon-
ger any space for the expression 
of the individual Self, suffocated 
and trapped by the force of these 
external pressures. The goal that 
an individual must achieve is no 
longer self-expression and the af-
firmation of the Self, but rather to 
create a model appropriate to the 
context to be accepted, seen, con-
sidered, paying an important pri-

ce: denying one’s individuality. In 
this regard, there is a TV commer-
cial in which this aspect is evident: 
the scene is set in a waiting room 
for a job interview, with the various 
candidates awaiting their turn; 
one of them looks at the photos of 
former company executives on the 
wall and sees that they were all 
bald. He leaves the room and co-
mes back bald. When the executive 
opens the door and of course, he’s 
bald, the others realise they have 
lost. In order to achieve the goal, 
the “winner” has changed his ima-
ge modeling it on that of another 
winning and powerful figure.
But why the association of doping 
with addiction? Because doping, 
similar to psychoactive substan-
ces, by activating a system of natu-
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ral reward leads to the reiteration 
of deviant behaviour and there-
fore to addiction. Natural physio-
logical impulses, given the per-
ceived pleasure and the incentive 
value of this, encourage the indi-
vidual to repeat the action. In this 
way, the functions are motivated, 
so having food and eating is better 
than being hungry, drinking is bet-
ter than being thirsty, having sex is 
more pleasurable than not having 
it and so on. To reward the indi-
vidual for the natural functions 
performed (and therefore learned 
and memorised) a brain circuit cal-
led the reward system intervenes, 
which gratifies or repays with ple-
asure, with a sense of well-being, 
fullness, satisfaction and even 
euphoria on a more or less intense 

level; it is like saying that pleasure 
is the “exchange currency” althou-
gh in this case, it is not naturally 
enduced. We are so sensitised to 
this simple relationship, action - 
result, that environmental stimuli 
(people, things, sounds, places) 
or even thought, can trigger the 
desire.
The same compulsive sports com-
petition can be compared to a 
form of drug addiction not only for 
physiological reasons (stimulation 
of the release of endorphins) but 
also for psychological ones. We 
know that intense exercise also in-
creases the secretion of prolactin, 
corticosteroids and the growth 
hormone; these different hormo-
nes, associated with endorphins, 
can change our mood.

Reaching a goal, thanks exclusi-
vely to the efforts made, satisfies 
and gratifies the competitor, be-
cause he is aware that his perfor-
mance is the result of his sweat 
and “natural endogenous doping”. 
A drug addict always has to con-
tend with a great deal of suffering. 
He is a human being who lives with 
major psychic effort. And when a 
person like this encounters drugs, 
he experiences a feeling of free-
dom and well-being that he has 
never known, living the so-called 
“honeymoon” to use the paradox 
of Austrian, Claude Olievenstein. 
The drug protects him from angui-
sh in a fantastic way. (L. Cancrini, 
1982 Quei temerari sulle macchi-
ne volanti - Study on the Therapies 
of Drug Addicts).
The behaviour of those who resort 
to doping is part of the psycho-
logical and psychopathological 
dynamics of drug addiction. The 
difference is once again the social 
significance of the behaviour im-
plemented: a doper violates the 
law, breaks the rules, cheats, but 
basically does not present a thre-
at to society, unlike the addict, who 
is seen as a potential danger. Pa-
rent do not consider it a problem 
if their teenage son starts out in 
the gym weighing 60 kg and after 
a year weighs 80, with impressive 
muscles; indeed in many cases, 
they feel a sense of pride, thus 
reinforcing the behaviour of the 
child, who does not feel any sense 
of guilt for his actions.
Winning a medal by employing the-
se illegal systems does not scare a 
parent, perhaps because the side 
effects are not immediate, even if 
in some cases they have occurred 
dramatically. 

WHY DOPING?



64
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n Trading anabolics is prohibited 
and punishable by law just as tra-
ding narcotics. Buying these pro-
ducts means feeding the illegal 
market of these substances. The 
choice to resort to doping is the 
result of discord between needs, 
expectations, desires, drives, fe-
elings of guilt, conflicts and defi-
cits. The pleasure that is drawn is 
illusory and destined to collapse 
sooner or later, often leaving room 
for even severe psychiatric syn-
dromes. We can in fact identify the 
psychological effects as:
ü	Early effects: states of eu-

phoria, increased self-confi-
dence, energy, self-esteem, 
increased enthusiasm and 
motivation. In this phase, fati-
gue decreases, pain tolerance 
improves, and symptoms of 
hyperactivity such as insom-
nia, increased libido, agita-
tion, and irritability often ap-
pear.

ü	High dose effects: loss of inhi-
bition and lack of judgment, 
with unstable and manic mood 
swings.

ü	Effects after prolonged use: 
tendency to be suspicious, 
polemical, impulsive and very 
aggressive. Sometimes these 
effects can be particularly in-
tense and increase until they 
lead to violence, hostility and 
anti-social behaviour. In some 
cases, this anger can lead to 
very dangerous actions such 
as suicide attempts, or even 
murder.

In order to further clarify the argu-
ment, while not assuming to cover 
its entire complexity, I also refer 
to some aspects concerning neu-
rophysiology. There are some are-

as of the CNS (Kandel ER, Schartz 
JH, Jessel TM, 2001, Principles of 
Neuroscience) that are part of 
that circuit, called the reward:
ü	The Ventral Tegmental Area 

containing the pyrophenes of 
dopaminergic neurons belon-
ging to the mesolimbic dopa-
minergic system and which is 
widely implicated in the brain 
reward system, both physio-
logically and under the stimuli 
of drugs. The so-called VTA is 
important in cognition, moti-
vation, addiction and drug ad-
diction, in emotions related to 
love, and is involved in various 
mental disorders.

ü	The nucleus accumbens is a 
small region rich in dopamine 
(the neurochemical related 
to pleasure) and, functionally, 
is part of the limbic system, 
known for its fundamental 
role in emotional behaviour, 
pain and pleasure.

The mesolimbic system origina-
tes in the ventral tegmental area 
and ends in the nucleus accum-
bens, in the amygdala (centre of 
integration of higher neurological 
processes such as emotions, also 
involved in emotional memory sy-
stems. It is active in the compari-
son system of the stimuli received 
with past experiences) and in the 
hippocampus (memory). It plays 
an important role in natural mo-
tivated behaviour (nourishment, 
reproduction).
Drugs act on the brain reward sy-
stem, although the brain has not 
evolved to respond to drugs but 
to natural stimuli like food, water, 
sex, social interaction, rewarding 
us with pleasure because we nou-

rish ourselves, because we gene-
rate, etc. Obtaining adequate re-
sponses to these natural stimuli 
was therefore of utmost impor-
tance for the survival of the spe-
cies, reproduction and the general 
concept of well-being. Understan-
ding the natural reward system 
means understanding that it is 
equally possible to be dependent 
on drugs, considering that during 
its evolutionary path, man has 
discovered how to stimulate this 
system artificially, precisely with 
drugs. In conclusion, it is possible 
to support the idea that those who 
resort to doping on a conscious le-
vel know that they are committing 
an offence and take the risks, both 
legal and those related to health 
but, in any case, because of their 
personality, they are willing to 
take the risks just to live a moment 
of pleasure, partially realising the 
fluidity of this pleasure, a pleasure 
that is ephemeral, not felt fully and 
therefore not rooted in his Self, but 
in the False Self (Donald Winnicott, 
1965. Maturational Processes and 
the Facilitating Environment: Stu-
dies in the Theory of Emotional De-
velopment), that is, a pathological 
modality of development of the 
identity that starts from the ear-
liest states of child development, 
where the child does not find in 
the mother a reflection of his ne-
eds and desires, but grows accor-
ding to her needs and desires and 
gradually learns to found their 
sense of identity in acquiescing 
to the demands of others. If this 
is the only way experienced by the 
child to ensure the closeness and 
affection of significant figures, it 
is because the latter have obvious 
psychological difficulties and fail, 
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in spite of themselves, to provi-
de containment and validation to 
his emotional states. The trap is 
around the corner because, when 
we become adults, we literally end 
up not knowing who we are any-
more, unable to come into contact 
with authentic desires and needs, 
thus becoming slaves to social 
judgment and the approval of 
others, and incapable of accessing 
an authentic dimension of desire 
and relational intimacy.
This is where responsibility comes 
into play, starting from the family, 
and extended to all operators of 
the sporting and institutional wor-
ld in preventing the phenomenon 
of doping through doping and 
awareness programmes: those 
who resort to doping must be seen 
not as the “monster” to plaster on 
the front page, as was the case of 
racewalker, Alex Schwazer, 50 km 
Olympic champion in Beijing 2008, 
who resulted positive at an an-
ti-doping control on the eve of the 
2012 London Olympic Games, but 
as a victim of an enlarged context 
that through various pressures 
favoured this behaviour. The real 
question we must ask ourselves 
is not why an individual resorts to 
doping, but what the Others wan-
ted from that individual, what the 
Others have done to elicit such 
behaviour. Only by widening the 
spectrum of responsibilities wi-
thout stigmatising the individual 
who adopts this behaviour, will it 
be possible to prevent the pheno-
menon of doping; we must get to 
the root of the problem seeing as 
the normal channels of informa-
tion, awareness, prevention and 
repression of the phenomenon 
have proved to be not very inci-

sive. We must entrench a culture 
that must go against the culture 
of winning at all costs, a culture 
that should not only exalt winning 
behaviours, but one that places 
a value on defeats and failures, 
without making them shameful 
experiences, thereby undermi-
ning the already precarious or no-
nexistent self-esteem. Many early 
childhood experiences full of de-
mands for perfectionist behaviour 
have not been given space to learn 
from mistakes without receiving 
criticism which is often humilia-
ting or, even worse, manipulated 
by presumed parental love condi-
tioned by receiving “a well done 
task” in exchange. I have often he-
ard parents say to their children: 
“if you do this well, mummy will 
love you very much!” And the child, 
who cannot do without maternal 
and parental love in general, will 
strive to satisfy the maternal de-

sire, not feeling his own needs and 
not recognising his own desire. At 
what psychological price do you 
get a “good child”? What subtle 
violence is maternal love capable 
of?
In “The Drama of the Gifted Child: 
The Search for the True Self”, 
psychoanalyst Alice Miller (2008) 
emphasises that the “gifted child” 
who is the pride of his parents, is 
capable of picking up on the un-
conscious needs of parents and 
adapting to them, by silencing his 
own most spontaneous feelings 
(anger, indignation, fear, envy) 
that are unacceptable to the “big 
people”. In this way, the develop-
ment of the most authentic per-
sonality is stifled and the child will 
suffer from emotional insecurity 
and a sort of psychic impoverish-
ment. As an adult, he will either be 
depressed, or hide behind a faca-
de of maniacal grandeur.
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PNEI is the acronym for the term 
PsychoNeuroEndocrinoImmuno-
logy, a discipline that studies the 
bidirectional relationships betwe-
en the psychological and biolo-
gical systems, describing how 
the psyche is able to modulate 
the functioning of our body up to 
the point of modulating the gene 
expression (epigenetic effect) and 
explaining, on the other hand, how 
the various biological systems mo-
dify thought itself. All this allows 
people to respond in the best pos-
sible way to environmental stres-
sors, be they psychological or anti-
genic (Bottaccioli 2005).

In PNEI, the knowledge acquired 
in the 1930s from the fields of 
endocrinology, immunology, neu-
roscience and biology converge 
within a single model. To quote 
Francesco Bottaccioli, founder in 
Italy of SIPNEI (Italian Society of 
PsychoNeuroEndocrinoImmuno-
logy): «PNEI presents a model of 
research and interpretation of 
health and illness, which sees the 
human organism as a structured 
and interconnected unity where 
the biological and psychological 
systems influence each other re-
ciprocally. This vision is the basis 
for new integrated approaches 
to the prevention and therapy of 
the most common diseases, espe-
cially of the chronic type and, at 
the same time, outlines the pos-
sibility of transcending the hi-
storical philosophical oppostion 
between mind and body, as well 
as the scientific, twentieth cen-
tury oppostion between medici-
ne and psychology, breaking free 
from the reductionism which as-

signs the body to the first and the 
psyche to the second» (Bottaccioli 
2010).

From the historical point of view, 
the founder of the research of 
the unitary functioning of the 
organism is most certainly Hans 
Selye, who in 1936 demonstrated 
that the stress response is inde-
pendent from the nature of the 
stimulus (Seyle, 1936), however, 
under the paradigmatic aspect, 
PNEI draws on the biopsychosocial 
paradigm introduced by Engel in 
1977, in a historical article publi-
shed in Science (Engel 1977). By 
contrasting the dominant thought 
of the scientific community of the 
age, in other words, the reductio-
nist model, Engel tells us that a 
person’s health (or illness) cannot 
be reduced exclusively to the bio-
logical aspect, but we must also 
consider the psychological and so-
cial aspect, highlighting therefore 
the importance of relationships 
and the environment in which we 
live. 

The research and the diagnosis 
that refer to the biopsychosocial 
model is growing exponentially, 
and in this case Goldstein’s words 
are particularly significant: Scien-
tific  integrative medicine  is not a 
treatment method or discipline 
but a way of thinking that applies 
systems concepts to understand 
normal physiology and clinical di-
sorders, providing a framework 
for understanding complex and 
dynamic challenges to our inte-
grity as organisms and, in turn, 
for developing novel treatments 
based on this complexity and dy-
namism” (Goldstein 2013).

THE COMPLEXITY OF THE 
PNEI NETWORK
Given the impossibility of explai-
ning the complexity of the fun-
ctioning of the human organism 
in just a few lines, we will try to 
briefly describe how the activation 
of the stress axis determines the 
involvement of the various biolo-
gical systems.
In fact, when faced with emotional 
stress, which may not necessa-
rily be approaching an important 
competition or the phases before 
it, but also the complex network 
of relationships and environ-
mental demands to which the eli-
te athlete is subjected, the two 
stress systems will be activated, 
the nervous (activation of the or-
thosympathetic nervous system) 
and the endocrine. Both systems 
will stimulate the adrenal glands 
to release mainly catecholamines 
(adrenaline and noradrenaline) 
and cortisol.
These molecules will stimulate 
the immune system cells to rele-
ase pro-inflammatory cytokines 
into the environment which, via 
afferent nerve and mood pa-
thways, will reach our central ner-
vous system, stimulating various 
brain areas and, in particular, the 
hypothalamus and hypophysis 
(negative feed-back regulation 
of the stress axis). The stimula-
tion of these two cerebral areas 
will hyperactivate some neuroe-
ndocrine axes and hypoactivate 
others. All this obviously is neces-
sary to provide the athlete with 
the best behavioural and biologi-
cal response in order to cope with 
the stress at hand.
This mechanism is activated, 
exactly in this way, even if the sti-
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mulus is antigenic (Bottaccioli & 
Bottaccioli 2017).
We can therefore easily under-
stand how whenever the athlete 
is subjected to stress, for exam-
ple during the phases of training, 
or when problems arise with the 
team, all the biological systems 
are activated to allow him to ad-
dress the stimulus appropriately.
These complexities of functioning 
also involve the structure of our 
body: muscles and bones. Accor-
ding to the scientific literature of 
recent years, the muscles can in all 
respects be considered immuno-
endocrine organs: under stimula-
tion they release many molecules: 
IL-6, IL-10, TNF-�, cannabinoids, 
IGF-1, anandamide, serotonin, 
noradrenaline, BDNF and other 
neuropeptides that partly regula-
te local functions, and in part go 
into the circulation, targeting the 
brain. This is one of the reasons 
why after physical activity we feel 
more relaxed and calm and why it 
is advisable to do physical activi-
ty even in our golden years: the 
brain receives more neurotrophic 
molecules (Chiera et al., 2017). 
However, if the stimulus is excessi-
ve and the body is under stress, it 
produces too much cortisol, there 
is an increase in muscle myosta-
tin levels, protein degradation 
and atrophy of the fibres linked to 
strength, in some cases leading to 
a reduction in sports performance 
(Schakman et al. 2013). 
Let’s take another example, this 
time examining the bone. Oste-
oblasts produce a particular, 
non-decarboxylated osteocalcin 
that is introduced into the circu-
latory stream and targets two 
tissues: the pancreas, where it sti-

mulates the production of insulin, 
improving its sensitivity, and the 
testicles, where it stimulates the 
production of testosterone (Oury 
et al 2011) .

INTRODUCTION TO THE PRINCIPLES 
OF INTEGRATED POSTURE
This functional complexity has ob-
viously also been applied to the 
study of posture in order to try to 
understand its mechanisms. It is 
therefore difficult to justify that 
even today in prestigious literatu-
re we find the explanation of the 
complex phenomenon «posture» 
according to the explanation of 
the so-called «compression princi-
ple», according to which the bones 
load weight onto each other inside 
the «polygon stucture», that is, in-
side our feet and that move than-
ks to the muscular contraction 
that follows the principle of levers 
(Barsotti, 2014). This interpreta-
tion does not differ much from the 
one given in the 1600s by Giovan-

ni Borelli, physician, astronomer, 
mathematician and philosopher 
of the time. He was the first to 
explain movements in space of 
man by applying to the body the 
same mechanical principles that 
were used to build the machinery 
of the time (Chiera et al., 2017).
In actual fact, we have known sin-
ce the beginning of the 80s that 
the compression principle is not 
suitable to explain our statics: in-
deed, many studies have shown its 
ineffectiveness. Among these, one 
of the most interesting was led by 
a group of engineers who x-rayed 
the standing view of the knee of 
a 47-year-old woman to calculate 
the distance between the tibia and 
the femur. Once the measurement 
was taken, she was loaded with twi-
ce her body weight and a new x-ray 
was subsequently taken. Contrary 
to what would be expected, accor-
ding to the compressive principle, 
the distance remained unchanged 
(Terayama et al., 1980).

PNEI, POSTURE, PERFORMANCE



70
�

e 
o�

ci
al

 jo
ur

na
l o

f t
he

 E
ur

op
ea

n 
W

ei
gh

tli
�i

ng
 F

ed
er

at
io

n Also the principle of levers is not 
suitable to explain our movemen-
ts. This theory was brilliantly refu-
ted during the First International 
Fascia Congress held in Harvard 
in 2007. Taking as an example the 
lifting of a child by an adult, it was 
explained how it was impossible 
to find a fulcrum, a point of sup-
port necessary for the hands to lift 
(Gracovetsky, 2007).
Over the years, researchers have 
tried to find new models of inter-
pretation. Among these, the most 
famous and popular today is the 
Postural Tonic System (PTS) of 
posturology. This system should 
be explained clearly, also from the 
historical point of view. The model 
was in fact born in 1986, the work 
of a group of French scholars hea-
ded by Gagey. This is certainly not a 
coincidence. The 1980s witnessed 
the culmination of research ac-
cording to the reductionist model. 
Therefore, while in the medical/
biological field everybody was se-
arching for the ultimate cause of 
all pathologies through the map-
ping of the human genome, the 
postural field was looking for the 
receptor that was the ultimate 
cause of all postural alterations. 
From the language used we can 
see that the PTS model is the son 
of a reductionist paradigm. In fact, 
in the texts we see how the human 
body is constantly compared to 
a computer (typical language of 
reductionism) and simplified to 
almost insignificance: our static 
is in fact consented by a series of 
«inputs» given by the various re-
ceptors of the body (eyes, ears, 
stomatognathic system, poda-
lic receptors) that send stimu-
li to a «central computer» (the 

brain) which, in turn, «processes 
outputs» capable of regulating 
muscle tone. If there are any po-
stural alterations, it is sufficient 
to perform exclusion tests (re-
adapted by neurology) and use 
specific instruments (stabilome-
tric platform, kinesiography, etc...) 
that will tell us which receptor has 
been altered. It will be enough to 
correct this and magically, correct 
posture will be restored (Gagey, 
1995). All this was then clinically 
translated into assessing the oc-
clusion, plantar support and vision 
and then intervening by placing 
mouth guards, orthotics or glasses 
with optical prisms. PTS has led to 
deviant clinical synthesis, in whi-
ch it was claimed to use a plantar 
support instead of a mouth guard 
or to modify the occlusion throu-
gh orthotics! Also with reference 
to the stabilometric platform and 
kinesiography, recent reviews 
on the subject have confirmed 
the lack of accuracy, due to a per-
centage of false positives that in 
some cases reach 80% (Michelotti 
et al 2011)! It would therefore be 
necessary to limit the use of this 
method of evaluation, strongly 
reductionist, also because the sy-
stem has generated an economic 
business that has little to do with 
the therapeutic aspect.

THE BIOTENSEGRITY MODEL
This is currently the most com-
prehensive and complex paradigm 
used to explain our static and our 
kinetics. The tensegrity model was 
developed in the architectural 
world by Buckminster Fuller and 
Kenneth Snelson. The former is 
considered the father of tensegri-
ty. His goal was to create a future 

in which man could live in harmony 
with nature (Edmondson, 1987). 
Fuller noticed that the very forms 
of nature were finite systems of 
energy, given by the simultaneous 
action of tensive and compressive 
forces and where the behaviour 
of a system is not the result of the 
sum of the individual parts, but of 
their interactions (Scarr 2014).
However, it was his pupil Kenneth 
Snelson, who actually put into pla-
ce what was subsequently called 
«energetic geometry» through 
the realisation of the «Early X-Pie-
ce», two X shapes of wood suspen-
ded one over the other by wires 
(Ibidem). Fuller described this re-
alisation as follows: «This pione-
ering work has before us the pos-
sibility of structures in which form 
and function are truly [...] one, and 
the visible configuration of the 
sculpture is simply the revelation 
of other invisible forces» (Heart-
ney 2009, p.20).
The tensegrity structures are 
stable thanks to the distribu-
tion and balancing of the enti-
re structure that can easily and 
effectively adapt to mechanical 
stressors (Ingber, 2003).
Snelson pursued his career as a 
sculptor by making tensile com-
positions consisting of elements 
in compression, the componen-
ts (basically pipes), which never 
touch each other are suspended 
by taut wires or cables; while the 
rods act on the struts trying to 
bring them together, exerting a 
centripetal force on the structure, 
the latter resist this thrust, while 
exerting a centrifugal force (Sta-
menovic and Wang, 2011). Throu-
gh these mechanisms we can have 
a balanced and stable structure, 

PNEI, POSTURE, PERFORMANCE



71
N

° 10 / M
ay-August 2018

totally independent of gravity and 
shape changes. This is why the 
tensegrity structures are light: 
mechanical stress is immediately 
distributed throughout the entire 
structure (Levin, 1990).
The first to apply these concepts 
to the human body was Stephen 
Levin, an orthopedic surgeon. Not 
convinced of what he had studied 
at University (compression model 
and levers), in 1975 Levin went 
to the Museum of Natural History 
in Washington to study dinosaur 
skeletons with paleontologists. In 
fact, according to the compression 
model, the bones of these enor-
mous animals should have been 
broken by weight (Chiera et al., 
2017). Levin coined the term «me-
sokinetic», in other words, motion 
of the bodies derived from the tis-
sues deriving from the mesoderm, 
such as the fascia. His idea was to 
go beyond the reductionist view 
that bones, muscles and connecti-
ve tissue are separate entities. Ac-
cording to Levin, the mesokinetic 
system becomes an entity in which 
the laws of tensegrity can be ap-
plied (Scarr, 2014).
According to this model, the bones 
represent the rods of Snelson’s 

sculptures, while the myofascial 
system represents the wire (Ing-
ber, 1998). Only at this point can 
we finally explain how the upper 
limb and the jaw are stabilised 
structures even though they hang 
respectively on the rachis and the 
skull (Levin, 2002). However, if we 
apply these concepts by analogy to 
other bone structures, we observe 
that the tibia is attached to the fe-
mur, just as the latter (Swanson, 
2013) is attached to the pelvis, etc. 
(Levin, 2002).
The joints, therefore, receive only 
cyclic loads given by movement 
and, during kinetics, the chon-
drocytes produce synovial fluid, so 
it’s no wonder that recent reviews 
call into question the shock-absor-
bing role of the menisci (Andrews, 
2011).
Furthermore, mesokinetics finally 
provides a theoretical substrate 
for myofascial chains, which can be 
described as mechanical continui-
ty circuits that guarantee coordi-
nated movements with low energy 
consumption (Swanson, 2013). It 
follows that by applying bioten-
segrity to myofascial chains, we 
finally have a model capable of 
integrating each part of the body 

into one, effective, coherent unity 
(Ingber, 2008).
In conclusion, therefore, we can 
say that the constant tension of 
the tissues, combined with the 
neuromuscular junctions, allows 
a quick response to propriocepti-
ve stimuli and those arriving from 
the central nervous system. This 
explains why bodily alterations, 
the incorrect use of posture, the 
presence of lesions or tissue scars 
modify the tension balance of the 
body, jeopardising the functionali-
ty of the organism (Ibidem).
This vision of posture makes us 
understand why the PTS model is 
reductionist and simplistic!

BIOTENSEGRITY APPLIED AT THE 
CELLULAR LEVEL
It was Donald Ingber, Professor 
Emeritus of Harvard, who applied 
the tensegrity principles at the 
cellular level. As a university stu-
dent, he encountered Snelson’s 
work during a sculpture class and, 
with a stroke of genius, realised 
that cells followed the same laws 
(Ingber, 1993).
He then applied these laws to the 
cytoskeleton and observed that 
(Tadeo et al., 2014):
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n a) the microtubules are in com-
pression, just like the rods 
of Snelson’s sculptures, and 
move the nuclear membrane 
away from the cell membrane;

b) intermediate filaments and 
microfilaments are taut, just 
like the wires in Snelson’s 
works, bringing the nuclear 
membrane closer to the cell 
membrane.

Thanks to this eureka moment, 
we have discovered that the cell 
has a dynamic, three-dimensional 
and constantly changing structure 
(Lele et al., 2007).
The cytoskeleton also connects ex-
ternally to the extracellular matrix 
(ECM) of the surrounding fascia via 
special membrane proteins: inte-
grins and caderins (Stamenovic 
and Wang, 2011); internally, on the 
other hand, it is in continuity with 
the chromatin.
It follows that every movement of 
the body (articular or visceral) mo-
difies the tension of the ECM which 
in turn, reshaping the cytoskele-
ton, changes the gene expression 
(epigenetic effect on a mechanical 
basis) (Swanson, 2013).
Thanks to Ingber, a new field of bio-
logy, meccabiology, was born. It is 
in fact impossible not to pay atten-
tion to the mechanical forces that 
are exerted on the cell (Ingber, 
2006) and, not surprisingly, all the 
medical sectors are now studying 
their properties, based on which 
they understand the onset and 
development of various patholo-
gies. Let’s take a simple example: 
we have seen that, if the fascial 
substrate is particularly tense, 
the cells release excessive quan-
tities of prostaglandins (PG) into 
the environment, thus facilitating 

the appearance of inflammation. 
If, on the other hand, the tissues 
are in normotension, physiologi-
cal quantities of PG are released 
(Reily et al., 2003).
With regard to posture, we can 
therefore conclude that the hu-
man being is composed of a single 
continuum, and the body is a hie-
rarchical tensegrity system, from 
the intracellular level to that of 
the whole organism. Furthermore, 
with regard to kinetics, we know 
that mobility is transmitted to the 
whole system and that its energy 
is stored and released through 
the distortion and normalisation 
of the entire body form.

CAUSES OF ALTERATION OF THE 
FASCIA: NOT JUST MECHANICAL
Too often, those concerned with 
posture believe that all the altera-
tions of the fascia depend on bio-
mechanical imbalances, traumas, 
surgical interventions or, even 
worse, only on podalic, occlusal or 
visual alterations: in reality, the 
fascial tension state is very much 
affected by the systemic metabo-
lism. Let’s take some examples: 
we have already seen that under 
stress the HPA axis is activated 
with its two main systems, the 
orthosympathetic nervous and 
the endocrine. The former, in the 
periphery, will release various 
pro-inflammatory cytokines inclu-
ding TGF-β1 at the receptor level. 
This molecule allows the tran-
sformation of fibroblasts, typical 
connective cells, into myofibrobla-
sts, in other words, into cells with 
contractile filaments capable of 
generating a fascial tension that 
is maintained over time: the con-
tractures of myofibroblasts are in 

fact slow, long lasting and consu-
me little energy. This rigidity will 
mechanically stimulate the peri-
pheral receptors, which will then 
release larger amounts of TGF-β1, 
thus generating a vicious circle 
(Bhowmick, et al., 2009). The en-
docrine system of the stress axis, 
however, also contributes to the 
increase of fascial rigidity: the ca-
techolamines and cortisol in fact 
activate biochemical processes fa-
vouring the formation of fibrosis, 
tissue adhesions and scars that 
are more extensive and strong. 
These strong contractions gene-
rate mechanical stresses that can 
be assimilated by integrins that 
alter cellular biochemistry, favou-
ring inflammatory phenomena 
and predisposing to the formation 
of tumours (Tomasek et al., 2002).
On the other hand, a correct acti-
vation of the HPA axis, as can occur 
during the warm-up before a race 
or training, allows a temperature 
increase induced by the orthosym-
pathetic nervous system, the acti-
vation of muscle metabolism and 
the release of specific enzymes 
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that make the MFS malleable and 
ready for physical exertion (Chiera 
et al., 2016).
Therefore, both physical and 
emotional stress management in 
athletes is crucial. It is in fact this 
complexity that over time will cau-
se alterations which will modify 
posture and the ability to adapt it 
to the technical movement, thus 
facilitating the onset of injuries.
In this context, the nutritional 
aspect is an additional factor: ha-
ving a pro-inflammatory diet alters 
the elasticity of the fascial compo-
nents, just as not respecting sle-
eping/waking patterns (not slee-
ping at night significantly increa-
ses the level of cortisol in the blo-
odstream) leads to a loss of tissue 
elasticity. The same thing happens 
even if the athlete is subjected to 
continuous workloads without ha-
ving the right quantity or quality of 
rest (Schleip et al., 2012).

FASCIA, NERVOUS SYSTEM AND 
BODY-MIND INTEGRATION
In recent years, research has si-
gnificantly contributed to the un-

derstanding of communication 
between body and mind in a bidi-
rectional sense. The brain, in fact, 
registers at various levels the spa-
tial configuration of the organism, 
the structure of musculoskeletal 
structures and internal organs, 
the vital biochemical parameters, 
as well as the mechanical and bio-
chemical changes related to beha-
viours and events. In turn, «the 
images of the body, represented in 
the maps, are able to exert a con-
stant influence on the same body 
from which they originate» (Da-
masio, 2012).
Brain maps are also a source of 
emotions and feelings, starting 
from primordial ones, which are 
then elaborated and modulated by 
the psychic dimension of the auto-
biographical self (Ibidem).
But how do bodily stimuli arrive 
at the brain? Mainly by the stimu-
lation of the nerve receptors that 
are found within the fascial fabric: 
indeed, there is evidence that 
this activation is closely related 
to the viscoelasticity of the tissue 
around them. Which means that if 

our fascia is in normo-tension, we 
send correct stimuli to our central 
nervous system: if instead, this is 
particularly tense or loose, for all 
the reasons that we have previou-
sly expressed, our brain will be 
hypostimulated (Swerup & Rydq-
vist, 1996).
The most recent classifications of 
the somato-sensory system divide 
the receptors into two macro-ca-
tegories: System A, which includes 
proprioception and exteroception; 
and System B, which includes in-
terception and nociception (D’a-
lessandro et al., 2016).
Without going into the details of 
the circuits activated by stimula-
tion of the two systems, it is in-
teresting to observe how, at the 
proprioceptive level, the sensory 
fibres are numerically greater 
(3: 1) than the motor fibres con-
nected to the mechanoreceptors. 
This means that the human being 
listens to its body regardless of 
whether the person is aware of it 
or not. From all this it follows that 
the fascia is the body’s largest pro-
prioceptive organ (Schleip, 2003).
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n Moreover, if we analyse the mo-
tor circuits, we see that there is a 
particular one called baso-thala-
mo-cortical. This circuit is subdivi-
ded into five sub-circuits and it is 
fundamental to observe that one 
of these is a purly emotional type 
and precisely for this reason clo-
sely related to the amygdala (Squi-
re et al., 2013). All this information 
has contributed to the birth of a 
new approach to neuroscience 
called Embodied Cognitive Scien-
ce: according to this vision, the 
psyche can only be understood if 
one considers its relationship with 
the sensory and motor reaction 
capacities of the organism: it does 
not exist in a void and, assuming 
that it is confined to the brain, 
this organ is not isolated, but has 
a very close relationship with the 
rest of the body (Gallagher & Zaha-
vi, 2008).
Another central pathway in body/
mind communication is the in-
teroceptive one via the lamina 
I-spino-thalamo-cortical pathway, 
totally different from the pro-
prioceptive one. To understand 
how important this receptor sti-
mulation is, just look at the ratio 
between inter-effectors and all 
other body receptors that is 7: 1! 
This means that at any given time 
of day our body sends information 
about our inner state to the brain 
(Craig, 2002). It is no coincidence 
that in recent years, the definition 
of inter-selection has significant-
ly changed and expanded. «Bud» 
Craig, the leading researcher 
in this field, has defined it as «a 
personal experience of the body 
state» (Ibidem) that correlates to 
many sensations: pain, Medically 
Unexplained Symptoms (MUS) as 

well as the explained ones, ne-
gative emotions, affective and 
anxiety disorders, regulation of 
emotions, meditation, decision 
making, self-awareness and con-
sciousness, subjective perception 
of time, eating disorders, water 
and food intake, sexual functions, 
empathy, hypnosis, etc ... (Ceunen 
et al ., 2016).

From a neurological point of view, 
the interoceptive pathway arrives 
at the back of the insula, where 
information is not yet conscious. 
Subsequently, these stimuli pass 
to the insula media where they 
integrate with the information 
coming from the secondary soma-
tosensory cortex, that is the area 
that processes the propriocepti-
ve stimulations, from the visual, 
auditory, vestibular and also from 
the hippocampus (memory) and 
the amygdala (emotions). Finally, 
all of this integrated information 
passes to the front insula where 
integration with the areas related 
to rationality, to the subjective 
history of the person takes place: 
anterior cingulate, orbitofrontal 
cortex, dorsolateral prefrontal 
cortex (Craig, 2002).
Moreover, this interoceptive pa-
thway is part of the cortico-limbic 
circuits involved in the evalua-
tion of personal life events, con-
ditioning the physiological and 
behavioural responses to these 
events. Translated into simpler 
terms: when making decisions, the 
athlete is strongly influenced by 
interoceptive sensations (Chiera 
et al., 2017). Therefore, it would be 
useful for specific work to be carri-
ed out during training in order to 
train the correct body perception.

PERFORMANCE
It is clear that based on what we 
have just stated, postural asses-
sment is something highly com-
plex, where the static and dynami-
cs of an athlete are influenced by 
lifestyle and by his ability to ma-
nage stress in the most complex 
sense of the term.
It is therefore no coincidence that 
in recent years there has been a 
significant increase in the scienti-
fic publications that integrate the 
biopsychosocial and neuroscience 
aspects with that of sports. 
In fact, in order to obtain high-le-
vel performance, all areas of the 
brain should work in an associated 
and optimal way to perform speci-
fic movements (Nielsen & Cohen, 
2008). If the motor cortex is used, 
for example, for the treatment of 
nociception as part of the expe-
rience of pain, it cannot perform 
motor output at its best and this 
will not allow the athlete to achie-
ve the best performance or, even 
more seriously, will facilitate the 
onset of injuries due to non-per-
fect movements (Puentedura and 
Louw, 2012).
In fact, in athletes with experien-
ces of major stress, or anxiety, or 
depression, there were changes 
in brain neurological networks 
resulting in inadequate deci-
sion-making. The same increase 
in emotional responsiveness, as-
sociated with increased activity of 
the amygdala and sympathetic NS, 
correlates to the reduction of the 
attention areas and to an increa-
sed risk of injury.
It is therefore no coincidence that 
all psychological interventions, 
aimed at managing stress, are 
effective in the prevention of ac-
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cidents compared to controls in 
subjects at risk. Increasing the 
background of information, as 
well as performing practical exer-
cises, influences the athlete’s mo-
tivation to adopt preventive beha-
viour and modify his attitudes and 
beliefs about lifestyle and actions 
related to accident prevention 
(Ivarsson et al. ., 2016).
The study by Slimani et al. on fo-
otballers is therefore particularly 
interesting (2016), where it has 
been shown that an interdiscipli-
nary programme (physical, tech-
nical, tactical and cognitive) is fun-
damental for achieving the same 
objectives. The psychological 
techniques used were: self-talk, 
imagination, relaxation, goal set-
ting and biofeedback. The results 
of the study were surprising: opti-
misation of athletic performance 
in team sports, improvement of 
the recruitment of motor units, 
greater mental resistance, team 
cohesion, improvement of the 
execution of technical skills (drib-
bling, passing, control), increase 
in footballer’s specific performan-
ce, increased self-confidence and 
motivation, improved mood and 
greater effectiveness during pre-
paration, decreased competition 
anxiety, technical errors and per-
formance strategy. Other studies 
also add improvement in sports 
performance (Brown & Fletcher, 
2016), endurance, strength and 
power (McCormick et al., 2015).
If we take into consideration the 
recovery from sports injuries, we 
observe that in general the insi-
ders focus almost exclusively on 
the physical damage and not on 
the psychological one, even if the 
athletes display tension, confu-

sion, hostility, loneliness, fear, ir-
ritability and anxiety, also given by 
the isolation from the context. It is 
clear, based on what we have seen 
in this article, that such psycho-
social responses on emotions 
influence behaviour and physical 
recovery. It is therefore necessary 
to work adding the motivation 
aspect to the post-injury recovery 
plan, to reduce recovery times 
(Covassin et al., 2015).
It is not surprising that relaxa-
tion, visualisation, goal setting 
and positive self-talk techniques 
have been found to be effective 
in rehabilitation, as they improve 
concentration, increase confiden-
ce, motivation, control emotional 
responses, increase sports skills 
and performance strategy, abo-
ve all creating vivid and realistic 
images: including vision, sound, 
smell, touch, taste, body positio-
ning, to give a detailed image of 
the environment and insert emo-
tional responses and moods (Ibi-
dem). For further details, refer to 
the sports biopsychosocial model 
linked to the injuries of Williams 
& Andersen (1998), which include 
cognitive, behavioural, emotio-
nal and environmental variables, 
such as personality, stress history 
and coping.
The integrated approach is also 
particularly useful in accelera-
ting recovery from complicated 
fractures and in reducing the 
risk of relapse. Physical and emo-
tional stress, in fact, can lead to 
amenorrhea/decrease in testo-
sterone and bone resorption: an 
adequate caloric intake, proper 
hydration and proper rest, on the 
other hand, reduce osteoclastic 
activity (Miller and Best, 2016) .
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n EDITORIAL GUIDELINES FOR 

AUTHORS OF ORIGINAL RESEARCH 
WORK TO BE PUBLISHED STRENGTH 
& CONDITIONING. THE SCIENCE OF 
HUMAN MOVEMENT (S&C).

EWF Scienti� c Magazine (herea� er SM ) is a 
scienti� c journal published by the European 
Weightli� ing 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 scienti� c 
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 NSCA’s 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 speci� c � eld. � e 
original typescripts are subjected to “double 
blind” peer-reviews  by at least two reviewers 
who are experts in that particular � eld. 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 dra� ing of a paper to be published on 
SM  can be found at http://www.nsca-li- � .org/
publications/JSCRtips.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 

� e editorial mission of EWF Scienti� c Mag-
azine (SM ) is to work to advance knowledge 
of the movement and training of mankind, on 
the assumption that the � rst 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 speci� c competence. Since its � rst 
appearance, SM  has had the ambitious goal of 
bridging the gaps and misunderstandings be-
tween the scienti� c laboratory and those work-
ing in the � eld, 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.

� e 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 

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 e� ects 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 pro� les, 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 scienti� c basis for quali� ed 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, � gures 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 � gures 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 di� erent 
Authors that address an issue from various 
perspectives. � e 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 � eld and to ensure credibility to their � nd-
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 
speci� c 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 � les in Microso�  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. � e 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. � e 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 e� ect, 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. � e 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. � e 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 codi� ed symbols should be used. 
If unusual abbreviations are used, they must 
be explained from their � rst appearance in the 
text. � e names of trademarks must be writ-
ten with a capital letter and their spelling is to 
be carefully checked. � e names of chemical 
compounds and generic names must precede 
the trade name or abbreviation of a drug the 
� rst time that it is used in the text.

Editorial guidelines 
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PREPARATION OF MANUSCRIPTS

1. Title page

� e 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. � is 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. � e 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

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

A. Introduction. � is 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. � e 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 o� er 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 α level of signi� cance (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 coe�  cient (ICC). Additional subti-
tles may be used, but their number must be as 
limited as possible.

C. Results. � e results of the study are present-
ed in this section. � e most important � ndings 
must be presented in the form of tables and � g-
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. � ey 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 � eld.

5. Bibliography

All references must be listed in alphabetical or-
der by last name of the � rst 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 identi� cation 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 con� icts 
of interest. In particular, the Authors should: 
1) declare the professional relationship with 
other companies or producers who bene� t 
from the � ndings of the study and 2) cite the 
speci� c 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

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

Adobe Photoshop (.psd)

Illustrator (.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 di� erent � le formats 
for capturing high-resolution images, please 
refer to the manual of the actual camera used 
for more information.

Layout. Ensure that all � gures 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 � gures 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 � nal form.

Terminology and measurement units

Under the terms of the Scienti� c Committee 
of SM  and in order to promote uniformity and 
clarity in all scienti� c journals, the Authors are 
invited to use the standard generally accepted 
terms in the � eld of sports sciences and sports. 
� e Scienti� c Committee of SM  accepts the 
use of the following terms and units. � e 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. � e 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 • 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 • m); Fre-
quency: hertz (Hz); pressure: Pascal (Pa); time: 
second (s), minutes (min), hours (h); volume: 
litre (l), millilitre (ml); and the quantity of a 
particular substance: moles (mol), millimoles 
(mmol).

Conversion factors selected:

• 1 N = 0.102 kg (force);

• 1J = 1 N • m = 0.000239 kcal = 0.102 kg • m;

• 1 kj = 1000 N • m = 0.239 kcal = 102 kg • m;

• 1 W = 1 J • s-1 = 6.118 kg • m • min.

When using the nomenclature for the types of 
muscle � bres, please use the following terms. 
� e types of muscle � bres can be identi� ed us-
ing the methods of histochemical classi� cation 
or by gel electrophoresis. � e histochemical 
staining of the ATPase is used to separate the 
� bres in the forms of type I (slow-twitch), type 
IIa (fast-twitch) and type IIb (fast-twitch). � e 
work of Smerdu et al. (AJP 267: C1723, 1994) 
indicates that the � bres contain the type IIb 
myosin heavy chain type IIx (typing � bres by 
gel electrophoresis). To meet the need for con-
tinuity and to reduce confusion on this point, 
it is recommended that the Authors use IIx to 
indicate what were called IIb � bres (Smerdu V, 
Karsch-Mizrachi I, Champion M, Leinwand L, 
and S. Schia�  no , Type IIx myosin heavy chain 
transcripts are expressed in type IIb � bers of 
human skeletal muscle. Am J Physiol 267 (6 Pt 
1): C1723-1728, 1994).
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POR QUÉ LOS JÓVENES DEBEN ENTRENAR 
CON SOBRECARGA
Antonio Urso
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, 
págs. 4-12
El autor aborda la necesidad de reconsiderar todas las 
falsas creencias sobre el entrenamiento y la formación 
de los jóvenes, que deben realizarse mediante la utili-
zación de sobrecargas, desmontando el mito de que la 
sobrecarga sea perjudicial y que se deba evitar duran-
te toda la etapa juvenil. Asimismo, expone los resul-
tados de una serie de estudios cientí�cos que apuntan 
en el sentido opuesto e invitan, por tanto, a readaptar 
la teoría y la práctica. Se trata de un trabajo que, en el 
fondo, rompe un esquema consolidado del pasado y 
muy difícil de cambiar.

LA BIOMECÁNICA DEL SARCÓMERO COMO 
ORIGEN DE LA FUERZA MUSCULAR. PARTE I
Donato Formicola
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, págs. 
14-25
El sarcómero es la parte más pequeña de las células 
del músculo estriado voluntario en las que se realiza 
la contracción. Los estudios actuales sobre las interac-
ciones moleculares realizados con técnicas de nano-
tecnología han permitido observar con mayor detalle 
las características electrodinámicas y mecánicas del 
sarcómero que permiten con�rmar los conceptos 
�siológicos, neurológicos y bioquímicos que sientan 
las bases de la contracción muscular. 
En la era de la nanotecnología, es posible ampliar a 
la escala de percepción humana el movimiento del 
sarcoplasma, el líquido denso presente en las células 
musculares, que genera la resistencia mecánica y elec-
tromagnética en un espacio molecular in�nitesimal. 
En este artículo se utilizarán las propiedades mecáni-
cas de los cristales de material elástico y las de los mo-
tores a propulsión para describir, con una constante 
variación de escala, de nanométrica a milimétrica, la 
morfología y la �siología de los sarcómeros.
Cambiando la escala se puede comprender mejor 
cómo un sarcómero puede generar fuerza. Atribuir 
algunas propiedades de los cristales de material elás-
tico a las células musculares ha permitido actualizar 
algunas estrategias de entrenamiento y nutrición a 
�n de acelerar los resultados deportivos, instalar mi-
crochips en los sarcómeros para controlar la síntesis 
de proteínas y restablecer los tejidos contráctiles da-
ñados, y controlar prótesis y extremidades biónicas 
inteligentes para aumentar las posibilidades de que 
las personas superen sus propios límites de fuerza y 
capacidad de movimiento.

“EXPRESIÓN” DE LA FUERZA EN EL 
LEVANTAMIENTO DE PESAS
Andrew Charniga
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, 
págs. 26-33
El autor toma en consideración el aspecto de la expre-
sión facial durante los ejercicios de levantamiento de 
pesas para poner de relieve tanto las diferencias entre 
sexos (forma masculina y forma femenina de expre-
sar la fuerza) como el signi�cado de la expresión fa-
cial como auténtica manifestación de �siología de la 
tensión muscular. 
Según el autor, la fuerza aplicada es a efectos prácti-
cos sinónimo de virilidad. Los hombres están en clara 
ventaja respecto a las mujeres debido a que cuentan 
con más masa muscular y con huesos y tendones más 
grandes, además de una concentración de testostero-
na diez veces superior, entre otras cosas. 

La expresión facial del culturista en acción se suele 
asociar a las tres características de la virilidad: rabia, 
agresividad y asertividad. La agresividad expresada 
en el rostro (en especial si va acompañada de una 
mueca) de alguien que trate, por ejemplo, de levantar 
un peso, es una imagen de resistencia, que parecería 
re�ejar, en términos psicológicos, la exclusividad 
masculina de la fuerza humana. No obstante, no está 
claro cómo puede responder a este estereotipo, que 
es un fenómeno �siológico y psicológico a partes 
iguales, una mujer culturista. La asertividad y la agre-
sividad son cualidades que no se relacionan estrecha-
mente con la feminidad.
En los artículos especializados no se mencionan casi 
nunca las diferencias entre ambos sexos en las expre-
siones faciales relacionadas con la tensión muscular. 
Los estudios sobre las diferencias entre sexos en la 
expresión facial suelen estar relacionados con las 
emociones o la identi�cación del sexo a partir de la 
expresión facial. Sin embargo, faltan estudios sobre 
las diferencias en la expresión facial de hombres y 
mujeres en un deporte de máxima tensión como es 
el levantamiento de pesas. Se espera que en estudios 
futuros se puedan poner de mani�esto las posibles 
diferencias en las modalidades de levantamiento de 
barras pesadas.

LA IMPORTANCIA DEL CALENTAMIENTO 
Y DE LA RECUPERACIÓN PARA PREVENIR 
ACCIDENTES
Maura Mannucci
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, 
págs. 34-43
Examen del signi�cado y de las modalidades de 
ejecución óptima del calentamiento previo al entre-
namiento y a la competición y de la recuperación. 
El autor también aborda el tema del estiramiento (si 
hacerlo o no, cuándo y cómo) y los problemas más es-
pecí�cos de la haltero�lia a �n de limitar en la mayor 
medida posible el riesgo de accidentes.
Durante la contracción muscular, los iones de calcio 
entran en el sarcómero, se unen a la troponina, que 
mueve los �lamentos de tropomiosina, lo que permite 
que las moléculas de actina se unan a los extremos 
móviles de la miosina y se produzca el acortamien-
to de la �bra muscular. En estos últimos 60 años de 
investigación biológica, se han presentado diferen-
tes modelos biomecánicos para describir estas rápi-
das secuencias de acciones y reacciones musculares. 
Asimismo, se conoce cómo todo el sarcómero trans-
forma su energía química en energía mecánica de 
contracción. No obstante, cómo pueda concentrar tal 
fuerza mecánica en los extremos sigue siendo objeto 
de estudio. 
En el presente artículo se exponen las teorías más mo-
dernas sobre el modelo biomecánico de contracción 
del sarcómero, partiendo de los conceptos de hemi-
sarcómero y de diferencial linear autobloqueante. 
Según estas teorías, la contracción de la célula mus-
cular es la suma de fenómenos biomecánicos que se 
generan en los dos lados de un mismo sarcómero de 
forma independiente. 
Estos conceptos, además de inspirar el desarrollo 
de aplicaciones biotecnológicas innovadoras para 
permitir que las personas vivan la experiencia de la 
hiperfuerza, pueden explicar algunas de las respues-
tas �siológicas anómalas que el tejido muscular ma-
ni�esta tras haber sido estimulado por un ejercicio 
excéntrico intenso.

EL TALENTO HUMANO: VISIÓN GENERAL
Vladimir Issurin
SM (Ita), n.º 10 año IV, mayo-agosto de 2018, 
págs. 46-57
El texto constituye el primer capítulo de un libro del 
mismo autor, dedicado por completo al talento hu-
mano. Se presentan las posiciones fundamentales 
respecto del fenómeno que de�nimos como talento, 
las consideraciones que apoyan al concepto de talen-
to natural, el descubrimiento precoz de habilidades y 
competencias excepcionales, el logro de una maestría 
excepcional sin asistencia ni apoyo profesionales ade-
cuados, la existencia de rasgos y de marcadores bio-
lógicos, las pruebas y los conceptos que desmienten 
el paradigma del talento denominado “natural” y de 
su existencia, y la disponibilidad de indicadores ob-
jetivos de excelencia para identi�car el talento en el 
deporte.

EL PORQUÉ DEL DOPAJE
Francesco Riccardo
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, 
págs. 56-65
El autor afronta el tema crucial de por qué se llega al 
dopaje: las necesidades de las personas y la forma en 
que se satisfacen y la elección de recurrir a sustancias 
prohibidas. Las diferentes responsabilidades, sobre las 
cuales hay que hacerse preguntas importantes. 

PNEI, POSTURA Y PRESTACIÓN 
(PRIMERA PARTE)
Nicola Barsotti & Marco Bruscolotti
SM (Ita), n.º 10, año IV, mayo-agosto de 2018, 
págs. 66-77
Se presenta la PNEI, que es el acrónimo del término 
“psiconeuroendocrinoinmunología”, una disciplina 
que estudia las relaciones bidireccionales entre la 
mente y los sistemas biológicos, y que describe cómo 
la primera puede regular el funcionamiento de nues-
tro organismo e incluso de la expresión génica (efec-
to epigenético) y explica cómo, por el contrario, los 
sistemas biológicos modi�can el propio pensamiento. 
Todo ello permite que las personas puedan responder 
de la mejor forma posible a los factores de estrés am-
biental, ya sean de tipo psicológico o antigénico. En 
la PNEI convergen en un mismo modelo los cono-
cimientos adquiridos a partir de los años treinta del 
siglo pasado en los ámbitos de la endocrinología, la 
inmunología, las neurociencias y la biología.








