The preserving of the physiological functions

by HENRIK SEYFFARTH, Dr. med., Oslo

The purpose of gymnastics is to preserve —
eventually train — the physiological functions,
both the physical and the menial.

The factors which destroy 1he mnatural
functions are diseases arising from oversirain
and wear and tear on the muscles of the
skeletal system, often concealed behind the
diagnoses of neurosis and rheumaltism. During
the war there was a greal increase in the
number of disorders due lo overstrain and
wear and tear in the skeletal muscular
syslem. We must still reckon thal aboul
20 per cent of the office employees in Oslo
suffer more or less from these maladies,
which manifest (hemselves, especially during
work, by aching pains in Dback, arms or
legs. The pains originate from overstrained
muscles, which are tender and stiff (primary
myoses) or from lender, swollen {fendon
attachments (peritendinilis), arirosis of the
joinls or the spinal column with degeneration
of the intervertebral discs (spondylosis with
cervicobrachialgia or lumbago-sciatica).

Even though many of us do nol have pain,
there are, nevertheless, few who do not have
organic changes in the skelelal-muscular
system due o functional diseuses. By Janc-
tional diseases 1 mean principally those ail-
ments thal are caused by changes in the
functioning of the musculature, whether they
occur in the skeletal muscles or the unstriated
muscles of the intestines, the bronchial passa-
ges, the heart and the blood vessels.

We can distinguish three stages in a func-
tional disease, namely:

reunieron en grupos correspondienles a un
aumento de 10 centimetlros en la 1alla (h),
clasificados y agrupados sobre papel long-
long. Las curbas que mejor reflejan los re-
sultados son las lineas reclas v las funciones
estudiadas, podian, por lo tanlo, expresarse
por la formula general y=axhb en la cual
@ y b son las constanles que pueden deter-
minarse.

Cuando b se compara con los valores pre-
sumidos en el exponente h, se puede diferen-
ciar entre éste aumenlto de la eapacidad fisica
con el crecimiento, los debidos solamente al
crecimiento y con los que dependen enlre
olros de un cambio especifico de los 6rganos
del cuerpo en crecimiento. Los resultados se
discutieron y se demostré que principalmente
todas las funciones que dependen del esfuerzo
muscular miximo, aumentdn, comparadas con
la talla, mas rapidamente que las previstas.
Estos resullados prueban el hecho de que una
habilidad aumentada de la mobilizacion v
coordinacion de los mmisculos del cuerpo, son
la causa de un aumento rapido en la capa-
cidad fisica de los escolares.
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1. A cause — e. g. nervousness, long work-
ing hours.
2. A functional defeclt — e. g. a tense man-

ner of breathing, a cramped working posi-
tion, or a disturbed bowel funclion.

3. The illness itsell or the damage caused
(see Tab. I).

From this point of view, physical education
can be carried out in three trends:

1. We can remove the causes of the func-
tional disorders (tab. I, col. 1}. We do this
partly through prophylactic work and partly
indireclly as indicated in the following.

2. We ean influence the physical functions
(tab. 1, col. 2).

a) By actively training the functions of the
muscles and the joints. Included in this is
the [raining of muscles thai we neglect in
daily life and lhe prevenlion of passive strain
on joints, f. insl. as in a standing posture,
when the body is suspended on the ligaments.

A survey of which functions should be
trained can be seen in tahle 11, It shows how
we should educate the human being in his
entirety. The various forms of physical edu-
cation develop only the individual functions.
It should not be a competition between them
but cooperation. (See supplement nr. 1).

b} We can exerl an influence on the phy-
sical funelions by removing the functional
disorders — especially nervous tension, wrong
posture and gait, wrong manner of working
with undue strain on muscles (supplement
no. 2J.

3. The third frend in physical education
concerns choosing the evercises that aim to
prevent  or directly remove the organic
changes thal are caused by strain disorders.
Even if a functional ailment is due in the
first place to a defective muscular function,
the changes caused by the ailment do not
necessarily make their first appearance in
the musculature. Thus, if the functioning of
some part is impaired, the changes may first
arise in the backbone itself. Morbid changes
in the backbone and joints are very oflen
caused by the combination of a functional
defect and changes due to age, such as the
drying up and sfiffening of lhe cartilages in
the joints. We cannol put influence direcily
upon joints and spine bul we know that an
effective use of muscles can prevent arthrosis
and spondylosis.

As mentlioned, training of the muscles can
be inhibited if, by oversirain, they have be-
come firm and tender. Many of them are in
a state of contracture that restriets the mob-
ility of the jeints. This makes it difficult to
relax these museles. Thus the training of the
muscles will alse be inhibited because during
work they will quickly cause fatigue and
pain (pain-tension}. The pain comes from the
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Table 1. Functional diseases
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I. Diseases caused by strain in the skeletal-muscular system.

Causes — Functional disorders — Organic changes.

. Nervousness,

. Wrong physical education.

Fashions.
Lack of education in man-
ner of working.

. Inadequate working equip-

ment.
Protraclied, monotonous
work,

. Chronie state of pain.

(anomalies, de-
formities).

»somatic

Psycho <
Rigidity.

Coordination-iension (sit,
sland, walk, work).

Strenuous working position
(static muscular activity).
Hyperfunction.

Tension caused by pain.

%
o | e
Symptoms:
Pain, fatigue, ele.

Myosis [in muscles)
and/or

Funclional neuritis
and/or

Tendoperiosloses (in tendon
altachements)
and/or

Arthrosis (in joints).
Spondylosis  (possibly
root lesions).

with

II. Functional diseases in the internal organs.
(The strictly psychosomatic diseases)

Table III. The most important coniractures

Fanctional disorders.

. Working with elbow fixed

in a flexed position.

. Walking with fixed

shoulders.
Wrong working position.

. Shoulderhoisting and

coslal respiration.

. Jaw clenching.
. Stooped,

slack
with chin up.

posture

Tenseness or wrong work-
ing position.

.. Posture of backward Lilled

upper trunk. Tenseness.

. Working or walking with

hips fixed in a flexed po-
sition, stooped posture.

. Walking with knees, fixed

in slightly hent position.
Walking with ankles fixed
in a dorsalflexed position.
Backward tilting posture
-+ gait.

The contracted muscles.

M. bracialis,

m, bracioradialis,

m. triceps.

M. supraspinal.,,

m. infraspinal.,

M. pectoral. minor.

m. teres major.

M. m. scaleni.

m. levat. scapulae.

m. irapezius.

Muscles of maslication.

Distal neck muscles.

Prox. neck muscles.

Pravertebrale nu.

Recius abdom.,
diaphragma?

m, m. intercostalis.

Errector (runci in transition
to thoracal.-lumbal.

proximalt

Psoas -+ adductors,
m. «uadratus luombarum,
erector trunci distal.

Hamslrings both sides.

The joints dorsalflexors -

m. soleus.

Ext. dig. comm. 4+ flexors of
the great toe.
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Limited functions.
Extension in elbow joint.

Fixed shoulderjoint, especi-
ally abd. 4+ pronation.

Sink shoulders, scapula fixed.

Movements in the jawjoint.

Fixed meck-crook.

C. 5-7. Fixalion in artic. al-
lante-occipitalis.

Sidebending of thorax, mo-
vements of ribs.

Fixed high lordosis.

The lo-L.,, movemenis of
ribs.

Outward rotlating + abd. in
hip joint (patrick) hip-

wriggle, fixed low lordosis
(L,—S8,).
Exlension in kneejoints.

Extension in anklejoints.

Flexion in metalarsus and

toes.
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muscles themselves and their tendon atlach-
ments, but is often caused by lesions in the
adjacent nerves (functional neuritis).

QOur investigations show that contraciures
due to funclional disorders occur much
oftener than previously presumed, and can
be found, f. inst, in the spine of many
children. These contractures that we have
called functional contractures is the primary
reason for the rigidity of the joints and spine
that is so prevalent that it is considered to
be normal. This view is due to the fact that
previously lhe coniractures were thought to
be moslly a result of age. The most important
causes are overstrain due to stalic muscular
activity in a muscle which is in a state of
contraction, first and foremost because we
cannot counteract the influence of our weight.
This point of view does not mean thal other
factors, like f. inst. age, do not also play an
active part.

In the past, contractures have heen counter-
acted by lhe so-called limbering exercises.
However, they have lo a certain degree had
an effect contrary to intention. If one makes
an arch f. inst, it will eniail an increased
mobility at one place in the small of the back,
while the adjacent sections become rigid.
Limbering exercises have also been overdone
as the joinls have suffered, {. inst. in the so-
called split where one falls down with one
leg to each side.

By making a survey of the conitractures
(see table ITI) one will get a belter basis for
the choice of the most suitable exercises.

The best way to find the coniractures is
by using a local anwmsthetic in the firm and
tender muscles. By injecting a Tocal anssthetic
in the tender muscles along the side of the
neck m. scaleni f. inst, the shoulders will
drop down (tab. III, nr. 3). Injection in the
tendon atiachments of m. erector trunci on
the skull, increases the flexion in artic.
atlanto-occipitalis. Injections into the lender
tendon-attachment of m. psoas will give in-
creased mobility in the lower part of lumbal
columna (tab. III, nr. 8).

When the contractures lead to pain (neclk-,
arm pains, cervico-cephalagia, lumbago), the
patient must be freated individually with
massage-relaxation and exercises. (Local an-
msthesia can be very beneficial as a supple-
ment.)

Bui most of the contracturese do not lead
to pain and are so prevelant that they can
be found in all gymnastic classes. The gym-
nasfic pedagog must therefore recognise these
contractures so that they can employ the most
suitable exercises to remove them or, if
possible, prevent their onset.

We find some objeclions fo a gymnastic
pedagog being ac doctor, but within their
sphere they should consider themselves as
such, as we might not otherwise get the most
suitable prophylactics. Conditions as they are
now are wrong, as the patients become so ill
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that they need local physical treatment of
the muscles bhefore they can benefit from
gymnastic exercise (See supplement nr 2).

Conelusion

A survey as found in this table II, over all
of the factors we have to deal with regarding
education can seem complicated. I think it
would be much easier to understand it if we
were taught to think more in the direction of
the funciions. The anatomical view has do-
minated our education far too much. Added
to this is the fact that we have overestimated
our conscious will-power. It is in reality only
a small part of our personality, just about as
big as that part of an iceberg that extends
above the water.

The profound purpose of physical educa-
tion is to teach the human being in his
entirety, and show him how to work with
himself.

Bodily movements (relaxation) is the easiest
method of learning how to know yourself.

Physical education is an important entrance
inlo personal mental hygiene.

Conclusion

Une vue générale — comme celle que l'on
frouve dans le Tableau II — de tous les fac-
leurs entrant en considération au sujet de
I'éducation, peut sembler compliqué. 11 me
semble qu'elle serait beaucoup plus facile 2
comprendre si on nous avail appris & penser
davaniage aux fonctions. Le point de vue
anatomique a beaucoup irop dominé notre
éducation. De plus nous avons surestimé
notre volonté consciente. En réalité elle ne
constitute qu'un petite partie de notre per-
sonnalité, comparable & celle d'un ice-berg
émergeant de T'eau.

Le but profond de 'éducation physique est
d’enseigner a4 I'homme ce qui constitue Ien-
semble de sa personnalité et de lui montrer
comment faire travailler son corps.

Conelusion

La recopilacién contenida en la Tabla II
de todos los factores de la educacion, con
los cuales tenemos que iratar, puede parecer
complicada. Creo que se comprenderia con
méas facilidad si dirigiéramos la alencién a
las funciones en si. El punto de vista ana-
tomico ha dominado demasiado nuestra edn-
caeion. Ademas de esto, hemos estimado en
forma exagerada nuestra fuersa de voluntad
consciente. Esla es, en realidad solamente
una pequeiia parte de nuestra personalidad,
no mayor que la superficie del <«iceberg:
visible sobre el agua.

La idea esencial de la educacién fisica es
el enseflar al ser humano en su totalidad, ¥
el mostrarle como trabajar consigo mismo.

Movimientos corporales (relajamiento) es
la manera mas facil de aprender como cono-
cerse a si mismo.

La Educacién Fisica es un punto muy im-
portante en la higiene menlal y personal.
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Supplement No. 1.
Which functions should be frained?

Use and misuse of the will
in physical education

The human heing is so versitile and complex
thal it is ditficult for us to grasp the whole
human being al one lime. The various peda-
gogs have therefore often worked with a
reduced school edition of the human being.

Take the conception of the will. Have we
not here mostly meant the conscious will?
and insisted “where there's a will there’'s a
way?”’

But in our daily life we see lime and again
that it is not the will but the emotions that
determine what we do. But determining our
aclions must then necessarily be a form of
will thal conquers our conscious will? I think
it is correct to say that fo the will belongs all
the factors that create actions, both the
conscious and the unconscious.

Such a view of the will is supporled by
the fact that it is difficult to decide when the
conscious slate of mind leaves off and the
unconscious takes over. The conscious mind
acts furthermore never by itself, but always
together with lhe unconscious faclors.

The unconscious factors, f. inst, antipathy
or fear of a task or a person, also influence
the planning of our aclions. This is the reason
why it is so difficult lo be sensible, by which
we mean, judge the silualion correctly.

Table II shows how the human functions
originate. Column (1) because of certain im-
pulses. Column (2) that which leads to a
reaction in the nervous system. Column (3)
that which releases an action,

The question now is: In which way should
one teach the pupils to use their will?

A. Aetions (Tab. II, column 3}

The will is an extremely difficult concep-
tion to define. Let us rather start by trying
fo find out what the will does — that is to
say, the actions. We will start with the
simplest [unctions regulated by the sympa-
thetic nervous system and work gradually up
to the higher, conscious mental and physical
funclions.

The school education has previously been
based to a too great degree on an unvaried
development of 1the conseious functions
(no. 9). Luckily we have lately also under-
stood the importance of relaxation (no. 8). I
also know that in Swedish schools they have
laid great stress on the fact that gymnastics
must enhance pleasure. This one promotes by
play and other emotionally-directed move-
ments (no. 6). The instinctive selfassertion
increases in a healthy manner through com-
petition in sports (no. 5).

The griping phenomenon (no. 4) is set up
as examples of funclions that are placed be-
tween the reflexes and the aclions in which
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the whole organism partakes. They commence
quite unconsciously as reflexes but resemble
actions in that they can be exlinguished by
relaxation.

The 3. no., postural reflexes, are superior to
the tlendon-reflexes (no. 2). As a group by
themselves we can set up funetions lead by
the autonomical nervous system (no. 1).

The conscious will can bring forth the will-
directed aclions (no. 8) and relaxation (no. 7).
Our conscious will can also he used to train
our muscle-awareness, which can be done in
one way by training on relaxation. Through
relaxation we can also reduce anxiely-tension
that otherwise inhibits our actions, which one
can observe in gymnastic exhibitions. With
the simpler functions (no.1—7), the conscious
will ean only arrange things so that the sub-
ordinate (partly or enlirely unconscious)
functions have the chance lo develope. In
regard to postural reflexes we musl only
adjust the body in an erect balance posture
so that the reflexes can exert influence on
the joints in their intermediate position.

As to the emotionally-directed actions, our
conscious will must stari the actions but let
them be formed under the influence of
muscle-awareness, Our will moves us to dance
f. inst., but our emotions form the movements.
We must above all things feel our way toward
performing movements without unnecessary
strain of the anlagonists.

But the will itself cannot create the emo-
tionally-directed aclions. They can, though,
be made templing if the gymmnastic teacher
arranges things so the pupils wish to join —
f. inst. in ball games.

Another way of increasing the desire for
emotionally-direcled movements is music.
Releasing the emotionally-directed actions is
one of music’s greatest contributions to gym-
nastics. One can say that the exercises one
performs to music border on the purely will-
ful actions. But the difference is that we can
be lead by emotions to the accompaniment of
music. Only in this way can one avoid the
undesirable tension that makes our actions
rigid, clumsy and uncoordinated, Muscle-
awareness is the stipulation we must have in
order to feel the movements of the body and
to derive pleasure therefrom.

When the will-direcled actions have be-
come automatic, they seem more and more
to be under the influence of the emotions.
That is what is needed to make soldiers who
act without reflecting.

B. The psychical functions that ereate actions
(Tab. II, column 3)

Psychical functions in the nervous system
are required in order to start actions. There-
fore these psychic funclions will not get a
chance to develop if we do not praectice on
how to perform aclions. This is just what
makes it such a big and important task for
pedagogs in gymnastics.



By performing will-direcled movements, e.g.,
a jump, we learn how to judge a situation
and how we should go about it. (9). As time
goes on we incorporate habits in the nervous
;}'Slem so that actions and movemenls become
automatic and are carried out more or less
nconsciously.

We find a comparalive ecffect on the psy-
chical functions if we lrain ourselves to
relax — partly tolal and partly in avoiding
unnecessary muscle-lension when we move.
We know by experience that this produces
a feeling of security and seif-confidence. The
emolionally-direcied movements, (embracing,
play. escape), develops the abilily to open-
up, be oneselt and give vent lo our feelings.
Self-assertion in sporls preserves the natural
instinets (5). The importance of preserving
the matural instincts, f. inst. self-assertion, is
easy lo understand when one studies children
who are strongly intimidated by authoritarian
discipline.

C. Stimulus (Tab. II, column I

Pursuing a physical educalion will have
an influence not only on lhe psychic func-
tions but also on our capacity to react to
stimuli  which normally start the various
physical functions. The gymnastic pedagog
should take these stimuli inte account. Exer-
cises in balance are lherefore beneficial (3).
NB. if they do not at the same lime cause
anxiety-tension. Hand tools are very handy
to use bul beneath lhe surface lies the grip-
reflexr and the inslinclive griping reaction. (4).
The griping phenomenom is rteleased un-
consciously (like olher reflexes) when we are
at the peint of falling or when we wish to
take something. They are therefore the sub-
ordinale means lo fullil a need, f. inst. when
we wish to shake hands. A hand shake will
not be natural without releasing the griping
reflex. The grip-reflex becomes in this way a
fink in a chain of funclions that serve us
when we wish to come in contact with our
fellow men. (5). In addition is required the
capacity 1o be ourselves. This we will get
when we sponlaneously express our feelings
through the emotionally-directed movements.
We ecan see how a superior function —
namely to conlact a person — is dependent
on the simpler functions. (5 and 4).

Modern pedagogy now understands the im-
portance of enhancing needs. Of special im-
portance is the lask that the pedagog has in
preserving the child’s need for movement —
that is, the need to reacl lo the bodily slimu-
Tus that normally releases the need lo move.
This need is definilely suppressed when the
children are forced to sil still in their wrongly
constructed school desks many hours each
day. and is mosl likely the reason why many
lose their need 1o move.

As to stimulating the pupils, the pedagog’s
personality is of the grealest importance. If
they can gel the pupils to feel that they will
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get help (6], that they will be treated wilh
friendliness (8), they will perform the move-
ments cagerly. When there is real delight in
movements, it is ecasier to coordinate the
functions of lhe muscles. Look at the “good”
movements of the child who plays joyfully
f. inst., or consider the broad smile thal ex-
presses pleasure in comparison lo the rigid.
conventional smile.

If, on the other hand, the pupils gel a
feeling of superiorily or command, most of
them wiil perform the actions out of duty —
they use the conscious part of the wili. One
can see lhat they perform the movements
reluctantly. Some pupils like 1o conform to
command and use the conscious will in the
performance, but frequently without pleasure.

Many maintain that when they straighten
up wilh force. they are making a coordinated
movement. This is wrong. In this way one
has nol combined lhe various functions but
used the will to brutally suppress the sub-
ordinated functions, among others, those
which our emolions wish 1o initiate. Some-
times this can be necessary, but bear in mind
that real coordination can only come aboul
by cooperalion between the will and muscle
awareness. Concerning emolionally-directed
moyements, the emotions give orders — not
our will.

We know that the emolions can telease
movements that the will cannot manage fo
do, [ inst. in children with bruain injuries.
Another example is people wilh unilateral
facial paralysis caused by brain injury. Here
the patienl cannet manage fo move the para-
lized half of the face, no maller how hard
he tries, bul it will move completely, none
the less, if you get him to smile by saying
f. inst. “Think about hamburgers”. Sherring-
ton has proved this by monkey experiments,
He made the following experiment: He se-
vered the posierior nerve-roots — the sensory
nerves -— in the arm of a monkey so the
animal could not feel where the arm was.
Consequently the monkey never used his arm
except when he got angry but then he used
it with greal force. (Se emotionally-directed
movements).

There is one faclor that I think we have
dwelled too lightly upon and that is the fact
ithat we cannot use our muscles wilhout
sensing where lhey are. Besides, it is necessary
to avoid what we call coordinated-tension, If
we are to make a coordinated movement with
least possible strain, il requires lhat we have
muscles-awarness, that is, that we are aware
when our museles are tense and when they
are relaxed. We musl feel the full weight of
Our armi.

D. Tunetional disorders (Table II, column 4)

An excessive use of the conscious will has
brought oul many unfortunate effects. nol
the least of which is that the emotional fac-
tors are disregarded. The fact that the emo-
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The Physiological Effects of Strenuous Activity upon

the Immature Child

By Howruis F. Farr, Ph. D., School of Physical Education,
University of Connecticut, USA

Much concern has been voiced in recent
vears that strenuous aclivity may have phy-
siologically damaging effects upon the growing
child. This concern has resulted in much
vehement opposition to inter-school sports
and other competitive athletics for children
in the pubescent and pre-pubescent age
groups. The physiological areas upon which
the greatest attenlion has been centered are
the heart, kidneys, growth rate and the in-
cidence of accidental injury.

In an attempt to discover just how much
of the criticism had scientific foundation, the
author undertook an analytical study of all
available literature pertaining in any way to
the effects of slrenuous activily upon the im-
mature child. The study revealed some de-
finile conclusions; it revealed, too, a striking
need for more scientific experimentation on
certain phases of the problem. A brief sum-
mary of the findings follows each of the
headings which introduces the four areas of
physiological concern.

Heart. Not all of the numerous studies re-
viewed are in agreemcnt concerning the rela-
tive heart size of the pubescent child and its
relationship to body size. The results of
actual heart weighings® are not in agreement
with roentgenograms® of the heart. Roent-
genograms show that the heart size/body

weight ratio is aboul the same through all
ages while the heart weighing studies would
indicate that the heart ratio for the pubescent
child was larger than that of the adult.

Some authorities have postulated that if
there is a larger heart/body ratio for children
than for adults, the heart does more work per
unit of weight in the young than in the more
mature body.®

One aspect of the problem has been over-
looked in these studies and that is the rela-
tionship of speed of movement and energy
consumption. When the speed of movement is
increased, the energy conswmption is tripled.*
Since the young child runs at a slower rate
than the adull, there is less energy consump-
tion and hence less work for the heart to do
when both are running at top speed. This
factor raises the question that even if the
heart/body ratio is larger in the young child
than in the mature person, does the younger
heart actually do more work per umit of
weight than the hearl of the adult if both are
operating at full speed, or does the factor of
less speed compensate for the unequal heart/
body ratio?

Another factor which has caused concern
about the desirability of young children
participating in competitive athletics is the
so-called “disharmony”™ between the heart

tions are frustrated can produce in a pupil
a feeling of duality that often leads to anxiety-
tension, it is a tension in the mind provoking
muscle tension. Anxiety tension inhibils all
conscious movements and a series of sub-
ordinale movements, f. insl. lhe postural-
reflexes. Anxiety-tension is inhibiting in a
physical way when the muscles are strained.
Anxiety-tension is the reverse process of
relaxation, that has the effect of decreasing
unwanted activity in the muscles and nervous
system.

Misuse of the will can also cause tension.
By forcing the pupils to perform difficult
exercises before each link in the process is
worked out, they will conlinue to make be-
ginner's mistakes because the exercises have
become automatic (coordination-tension).

Using our conscious will to suppress the
subordinate functions without taking the
body’s sensory impulses into consideration —
will produce what I have called will-tension.
The military posture is an expression of will-
tension where the postural-reflexes for a good
part are suppressed. (Consider f. inst. how
unnatural it is to straighten up and at the
same time thrust the small of the back out,
— that is, bend the body when what we
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should do is Lo streich it and atiain the
normal sway).

Will-tension interferes with the functions
of the intestines, I. inst. when we don’t give
ourselves time to go lo the loilel. We know
very well that it restricts respirafion move-
ments, f. inst. by confracting the muscles of
the abdomen.

The natural handclasp can easily become
inhibited by will-lension — we nolice that
often. Our need for love and movement is
inhibited by too much will in our education.
Left behind are all those poor people who
never wish for anything.

Furthermore we have unfortunately had
more than enough opportunity to see how
many of those who have praecticed gymna-
stics extensively, are rigid and unnatural in
their everyday behavior. They have lost the
natural movements because their gymnastics
have not let the emolionally-directed move-
ments get free from expansion. The reason
for the lack of natural movements is there-
fore that these people have suppressed a good
part of the subordinate, unconscious funec-
tions. The well known expression “doing
what comes naturally” has, like all such
expressions, a grain of truth in it.



size¢ and aoria capacity. In 1879 Beneke®
published one of the first treaties on the sub-
ject of the relationship of the size of the
aorta to the size of the heart. He poinfed out
that the volume of the heart increases in pro-
portion to the body weight; the circumference
of the aorta and the pulmonary artery in-
crease in proportion to the body length and
therefore do not grow al lhe same rafe.

Karpovich® thinks that Beneke’s observa-
tion is correct, bul he points out that the
cross section of the opening of the aorta
should Dbe considered in the computations
rather than circumference in finding frue
capacity relationship between heart and aorta.
Using Beneke's figures in his computalions,
Karpovich has found that the development of
the aorta and pulmonary arteries follows
closely the development of the heart. He be-
lieves that il heart capacity had bheen used
(Beneke bad no dala on this) rather than
heart volume, there would have been a still
grealer relationship.

The preponderance of evidence indicafes
that if the heart is sound and not predisposed
to eardiac enlargement, possible danger to it
from strenuous exercise is very remole, if
possible at all, because the reserve of the
other body structures will fail before the nor-
mal heart reserves are exhausled by the phy-
sical demands.” Furthermore, the heart is so
abundanily supplied with oxygen thal it is
able nol only to reconvert immediately the
laclic acid formed within it to glycogen but
to bave on hand an excess as a factor of
safety.?

Growth. The two studies made concerning
competilive athletics and the growih of
children tend to indicate that strenuous com-
petilive physical activities may retard growth:
however, both sludies are far from conclu-
sive.” ' The studies indicated that mild acti-
vity stimulated growth while strenuous acli-
vily retarded growlh as expressed in height
and weight.

Kidney. There are mno scientific findings
which indicate unfavorable chronic alteralion
in the kidney function of lhe adull induced
by exercise.® Precise datum on the effect of
strenuous activity upon the kidney of ithe
growing child is lacking, but it would appear
to be a logical interprelation that excessive
exercise has mnot been shown 1o have any
deirimenlal effect upon the kidney of the
voung child.

Aceidents. Accident surveys show that the
greatest percentage of boys injured in athle-
Hes was to be found among the post-pubescent
group. However, the surveys also indicate that
the older players spend more time praclicing
for and playing in inlerscholastic games
than younger players.**~*® Until such time as
all the factors which may produce injuries
are known, the actual relationship of age to
the number and nature of injuries cannot be
delermined accurately.
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L’Activité physique intense
ef ses effects sur I'enfant en pleine
croissance
par IMornis F. Fair, Ph. D,

School of Physical Education,
Univ., of Conneclicut

Ces derniéres années, on s'est beaucoup
préoccupé des effels nocifs que, du point de
vue physiologique, la pratique des exercices
violents peut avoir sur 'enfant qui grandit
Ces préoccupations se sont traduiles par une
véhémente opposition envers les sporls inter-
scolaires et I'athlétisme de compétition pour
les enfants ayant atteint ou sur le point
d’altteindre I'dge de la puberté. Les domaines
physiologiques sur lesquels s’est concentrée
Fattention sont: le cceur, les reins, la crois-
sance et les blessures par aceident.

Pour tenter de délerminer dans quelle me-
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sure de telles eritiques reposent sur des ‘bases
scientifiques réelles Tauleur a entrepris 'ana-
Iyse de tous les écrils disponibles traitant si
peu que ce soit du sujel énoncé ci-dessus.
Celle étude a mis au jour cerlaines conclu-
sions bien neltes en meéme temps qu'elle révé-
lail un pressanl hesoin d'expériences seienti-
fiques portant sur cerlains aspects du prob-
leme. Un brefl résumé des recherches suit eha-
cun des titres de chapitre qui précédent les
qualre domuines d'intérél physiologique.

La ceznr. Les nombreux travaux éludids ne
sont pas tous en harmonie au sujel des di-
mensions du ceeur par rapport A la taille ehez
Penfant pubére. Les résullals de pesées réelles
du coeur ne concordenl pas avee les radio-
graphies de cel organe. Ces radiographies
monlrenl que le volume du ceeur par rapport
au poids du corps est 4 peu prés le miéme a
lout dge tandis que le coeur est proporlion-
nellement plus Iourd chez T'adolescent gue
chez l'adulte.

Cerlains spéeialisies ont émis lopinion que
si le rapport cceur/corps est plus élevé chez
Penlant, le coeur alors travaille plus par unilé
de poids chez le jeune que chez Uadulte.

Dans ces ¢tudes. on a négligé un aspect du
probléme qui est le tapport enire la rapidilé
de déplacenment et ia consommalion d'énergie.
Quand Ia vilesse croit. Pénergic ulilisée se
trouve multipliée par trois. Comme lUenfant
court moins vite que Vadulte. la quantilé
d’énergie consommée est moindre, d’oit moins
de travail pour le eccur quand jeune et adulle
courenl a leur vilesse maximun.

Ainsi, le fail que le rapport ceeur/corps soit
plus élevé chez Uenfant signifie-1-il pour autant
que le jeune cceur travaille plus par unité de
poids que le ccenr de Padulte quand tous deux
se déplacenl & vilesse maximum, ou bicn cette
inégalité de rapporl n'est-clle pas plutét com-
pensée par le facteur de vilesse moindre chez
I'enfant?

Un antre facteur, lui aussi & Torigine des
doutes quant aux avantages qu'il y a de Luisser
les enlunts participer & 'athlétisme de compé-
tition, esl la soi-disant «disharmonies entre les
dimensions duo coeur el la capacilé de I'norie.
En 1879, Beneke a publié 1'un des premiers
frailés sur le rapporl des dimensions de
laorte avec celles du ceeur. 11 signale que le
volume du eeeur croil en proportion du poids
du corps; la circonférence de 'norte et celle
de I'artére pulmonaire croissent en proportion
de la slatore du corps done &4 une vilesse
différente.

Karpovich lient les observalions de Beneke
pour correctes mais il fail remarquer qu'il
serait préférable de considérer, non la circon-
férence, mais la coupe transversale de 1'aorle
dans les calculs ayant pour bul de découvrir
le vrai rapport de capacilé entre le coour ot
Paorte. Se servant des chiffres de Beneke pour
ses calculs, Karpovich a irouvé que le déve-
loppement de P'aorle et des arléres pulmonai-
res suib de trés prés celui du coeur. 11 croit
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que sil'on s’était servi de la capacité du ceeur
(Beneke n'avait aucune donnée la-dessus)
plutét que du volume du coeur, la relation
aurait élé cncore plus élroite.

Dans leur majorité, les fails indiquent que
si le coeur est sain, sans tendance a4 un ac-
croissement cardiaque, les dangers créés par
des exercices violents sont pen 4 craindre ou
méme inexislanls parce que les réserves des
autres organes du corps feront défaut avant
que les réserves normales du cocur soient
épuisdées par suite des exigences de 'effort
physique. De plus, le coeur recoit une telle
abondance doxygéne qu’il peut, non seule-
ment recenvertir en glycogéne 'acide laclique
gqui s’y forme, mains encore en avoir une
réserve toute préle en cas de besoin.

Le rein. Des conclusions scientifiques man-
quent qui monlreraient une altération chro-
nique défavorable des fonctions rénales chez
Padulte qui s'adonne a lexercice physique.
On n'a pas de données précises sur les effets
dune grande dépense physique sur le rein de
Uenfant qui grandit, mais une interprétation
logique semble étre qu'on n'a pas montré les
exercices violents comme ayant des effets
nocifs sur le rein de 'enfant.

La croissance. Les deux études éerites sur
la compétition sportive et la croissance des
enfants tendent &4 montrer que les activités
physiques de compélition peuvent entraver la
croissance; cependant, les deux études sont
loin d’étre concluantes. Elles indiquent qu'une
activilé modérée stimule la croissance alors
quune activilé inlense retarde la croissance
exprimée en taille el en poids,

Les accidents. Les éludes d’accidents mon-
trent que c’est parmi le groupe des jeunes
ayant dépassé la période de la puberté qu'on
trouve le pourcenlage le plus élevé de jeunes
garcons blessés au cours de manilesialions
sportives. Cependant, ces éludes monirent
aussi que les joueurs plus 4gés passent plus
de temps que les joueurs plus jeunes & s'en-
trainer et a4 jouer dans des renconlres inter-
scolaires. Tant que toutes Ies causes d'acei-
dent ne seroul pas connues, on ne pourra pas
déterminer avee précision le rapport de I'dge
avec le nombre et la nature des accidents.

Certains chirurgiens orthopédistes ont sig-
nalé Ie danger d’épiphysile et de déplacement
de I'épiphyse chez un tout jeune adeple des
sporls de compélilion. Deux études sépardes
de Topinion de chirurgiens orthopédistes
américains aboutissent 2 des conclusions dil-
Térentes: L'élude de Fait montre que 15 %
d’entre cux sculemenl considérent la possibi-
lite d’accidents de 1'épiphyse comme la raison
majeure pour écarfer Uenfant des sports de
compélition; dans I'¢tude faite par Lowman,
la méme raison a ¢été donnée par 85 % des
chirurgiens.

Résumé, Les fails 4 notre disposition se
rapportant aux quatre plus importants domai-
nes physiologiques d'inquiétude semblent in-
diquer que l'aclivilé physique intense n'est
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sans doute pas plus nuisible & la physiologic
de l'enfant qu'a celle de U'adulte.

Traduit par: Gilber!{ Cestre, University of
Connecticut.

Los efectos fisiologicos de la actividad
energica sobre el muchacho inmaduro
por Horris F. Fair, Ph.D.

IEn los ullimos afios se ha manifestado una
gran inquictud por el dafio fisioldgico que pueda
causar la actividad enérgica en ¢l muchacho
creciente. Esta ingunielud ha dado lugar a una
intensa oposicién a los deportes enlre escuelas
y olras competencias alléticas entre los nifios
pubescentes y prepubescentes. Se ha prestado
la mayor alencién al corazon, los rifiones. la
proporcion del crecimiento y la incidencia de
lesiones debidas a accidentes.

Para averiguar lo que hay de cientifico en
esta censura, el autor hizo un estudio analitico
de todas las publicaciones asequibles relacio-
nadas en los mas minimo con los efectos de
Ia aclividad enérgica sobre el muchacho in-
maduro. Este estudio ha revelado algunas
conelusiones definitivas. Ademds indicé gran
necesidad de experimentacion cientifica sobre
ciertos aspectos del problema. A continuacién
de cada uno de los encabezamientos que re-
presentan las cuatro ecategorias de interés
fisiologico signe un Dbreve resumen de las
conclusiones.

Corazdn., De los muchos estudios consulta-
dos no todos estan de acuerdo en lo que se
refiere al relalivo tamafio del corazén del
pubescente y la relacion del corazén al ta-
maiio del cuerpo.

Los pesos comprobados cientificamente®
no siempre coinciden con las radiografins.®
Las radiografias demuestran que la propor-
cidn del tamafio del corazdén con el peso del
cuerpo queda més o menos consianie a través
de los afios mieniras que. por otro lado, los
estudios sobre el peso del corazon sugieren
que la proporcién corazén-cuerpe para el
pubescente es mds grande que la del adulto.

Algunas autoridades han postulado que si
existe para el pubescente una proporeidn
corazon-cuerpo mis grande que Ia del adulto,
el corazén hace mayores esfuerzos por cada
unidad de peso en el cuerpo joven que en el
madure.®

En estos estudios se ha pasado por alto un
aspecto del problema: a saber, Ia relaciton
entre Ia rapidez de movimiento v el consumo
de energia. Al aumenlar la rapidez de movi-
miento, se triplica el consumo de energia.®
Pueslo que el nifio corre mas despacio que el
adulto, hay menos consumo de energia y por
tanto, el corazdén licne que esforzarse menos
que el del adulte aun cuando los dos corren
a toda velocidad.

Esle factor nos planlea el siguiente pro-
blema: aunqgue la proporeion corazon-cuerpo
sea mas grande en el nifio que en la persona
madura, ées verdad gue por cada unidad de
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peso, el corazén del joven se esfuerza mas
que el corazén del adnllo cuando los dos
funcionen a toda velocidad, o serd que el
factor de la velocidad reducida compense las
proporciones corazon-cuerpo desiguales?
Otro faclor relacionado con la cuestion de
si es 0 no conveniente dejar a los nifios in-
tervenir en competencias alléticas es la llama-
da «falta de harmonia: enlre ¢l famafio del
corazén v la capacidad de la aorla. IEn 1879
Beneke® publicd une de los primeros lralados
sobre la relacidn entre el lamafio de la aorta
v el del corazon. Sefialo que el volumen del
corazon aumenfa a medida del peso del
cuerpo; la circunferencia de la aorta y Ia de
la arteria onar se ensancha a medida de
la altura TpO Y POr €S0, DO Crecen en

wrece jusla la declaracion
de Beneke, pero indica que para encontrar Ia
verdadera relacidn de capacidad entre el eo-
'azon v la aorta. debe figurarse en los cileu-
los Ia seceion fransversal de la aperlura de In
aorta mds bien gue la ecircunferencia. Apro-
vechandose de las cifras de Bencke en sus
propios cileulos, Karpovich ha descubierlo
que el desairollo de la aorta v las arlerias
pulmonares coincide en gran parte con ¢l
desarroile del corazdn. Opina que si se hu-
bieran hecho los céleulos a base de la eapa-
cidad del corazon (Beneke no incluia dalos
sobre esto) en lugar del volumen del corazon,
habria sido mucho mas grande Ia relacion.

La preponderancia de datos indica que si
el corazon es sano ¥ no predispuesto a ensa-
chamiento cardiaco, no es probable (fal vez
atn imposible) que sufra dafio a causa del
ejercicio enérgico puesto que [allardn las ve-
servas de las otras partes del cuerpo anles
que las reservas normales del corazon sean
agotadas por las exigencias del cuerpo.” Ade-
mis, el corazén recibe lanto oxigeno que no
s0lo  puede reconverliv inmedialamente en
glicdgeno el acido ldetigo alli formado. sino
también manlener disponible una reserva
como faclor de seguridad,

Crecimiento. Los dos esludios sobre compe-
lencias atléticas ¥ el crecimiento del nifio
sugieren que la enérgica compefencia fisica
atrasa el crecimiento; no obslante, ambos
estudios faltan mucho de ser definitivos.“—=*
Los estudios indican que Ia actividad lige
estimunla el crecimiento mientras que la a
vidad enérgica la relarda, en términos
altura y peso.

Rifiones. No exislen dalos cientificos
demuestren adversa alteracion cronica in
cida por el ejercicio fisico en la funcion
los rifiones del adulto.' Fallan datos exac
acerca del efecto de la actividad enérgica
sobre los rifiones del muchacho ereci
pero pareceria logica la inferpretacion
no se ha demostrado ningiin efecio pe
sobre los rifiones del nifio a ca
cicio excesivo.

Accidentes.

Los estudios
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indican que el mayor porcentaje de los mu-
chachos lastimados en deportes corresponde
al grupo pospubescente. No obstante, los
estudios indican también que los jugadores
mayores dedican mas tiempo al ejercicio y a
las competencias interescolares que los méis
jovenes.”*~** Mienlras no se conozcan lodos
los faclores que produzean dafios no se puede
determinar con exactitud la verdadera rela-
cion entre la edad por una parte y el ntiimero
e indole de lesiones por la olra.

Algunos cirujanos ortopédicos han indicado
que la cirujanos enérdica puede resultar
en el epiphysitus o en el desprendimiento de
la epifisis en el jugador inmaduro. Dos distin-

tos estudios sobre las opiniones de circujanos
ortopédicos americanos demuesiran pareceres
divergenles: El esudio de Fait* indica que
s6lo el 15 por ciento opina que la posibilidad
de incurrir en daiios a la epifisis sea razén
suficiente para que el nifio no tome parte en
las actividades enérgicas; en el esiudio de
Lowman®® el porcentaje es 85,

Resumen. Los datos actualmente disponib-
les que versan sobre las cuatro categorias
fisiologicas de mayor inlerés parecen indicar
que fisiologicamente la actividad enérgica no
perjudica més al joven creciente que al hom-

bre maduro.
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