No. 1, Vol. X1l /2012

ATE

pX-]

™M
S

J GYMNASIUM
\ T

ety
‘A&c’\
%
&,

50 o Scientific Journal of Education, Sports, and Health
" STRICTA ®

THE EFFECT OF SOME MARTIAL ARTS EXERCISES ON THE BALANCE
AND FLEXIBILITY TO THE ELDERLY

Cojocaru Adrian™,
" ,Alexandru loan Cuza” University of lasi, Bd. Carol I, nr. 11, Romania

Keywords: health, psycho-corporal gymnastics, Qwan Ki Do.
Abstract

The aim of the present study is to identify the martial arts exercises which to improve the
balance and flexibility to the elderly. The research started from the hypothesis that using
the psycho-corporal gymnastics exercises (Tam The), it is possible to improve the balance
and flexibility to the elderly, which would lead to carry out movements easily, to the
prevention of accidents and to the strengthening of health, in general. In this experiment it
was included 8 subjects with normal health status, aged between 55 and 60 years. The
experiment was carried out over a period of six months, twice a week, one hour per course.
The results indicate significant progresses (p<0,05), both as regards the flexibility and
balance testing, as a result of the exercises they used. The medium homogeneity of the
final values can be explained by relatively heterogeneous initial level and by the duration
of the experiment.

1. Introduction

Aging is a complex biological process, determined genetically and
modulated by time. It involves gradual and spontaneous changes, leading the
individual through the ages of childhood and puberty, until the young adult period,
after which a decline in adulthood and old age (Bogdan, 1992).

Muscular and skeletal aging is pronounced and measurable after the age of
50 years, it is one of the causes of other changes in the whole body. The body
entirely undergoes a process of lowering the percentage of water. Decrease the
quantity of water to tissues is likely responsible for the metabolic changes and
correlates with the decline of other organic systems (Haulica, 2000).

The movements are becoming progressively more cumbersome, more
lacking in suppleness. Decrease of flexibility and physical effort capacity is
determined by reducing the mobility of joints, as well as the elasticity and muscle
mass. In muscular system and ligamentary apparatus level, the changes due to age
is expressed, in particular, by the worsening of the elastic properties of muscles and
ligaments, which, in the case of incorrect determination of the physical efforts, can
lead to tearing of muscle fibers and ligaments by reducing the force due to the
decrease of neuromuscular system excitability and speed muscle contractions, by
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passing slowed the muscles relaxation condition to the straining and vice versa
(Popescu et al., 2005).

Today it is well known that a downward trend due to changes in the muscular
system age and not only can be delayed much by using appropriate physical exercises,
favoring the longevity. Studies have shown that individuals who practice regularly
physical exercises have a better posture and balance, also increased muscle power and they
have a low risk of falls and fractures (Wu et al., 2002). On the other hand, those sedentary
are more at risk of hip fracture than those active people (Lord et al, 2000).

Two traditional Chinese martial arts, Qigong and Tai-Chi, seem to improve
health of elders, as show the researches carried out at the University of Illinois
(Chistou et al., 2003; Rosengren, 2003). Qigong and Tai Chi combines simple,
graceful movements with meditation. Participants not only have demonstrated
improved skills in laboratory tests, which measured the ability to maintain balance
and power, but some of them said that the practice of Tai-chi and Qigong would be
greatly improved mental and emotional state of them. In another study (Hong et al.,
2000) reveals that the Tai-Chi exercises carried out a long period lead to favourable
effects in terms of balance, mobility and cardiovascular function in the elderly.
Another study (Hong et al., 2000) shows long term regular Tai-Chi exercise has
favourable effects on the promotion of balance control, flexibility, and
cardiovascular fitness in older adults.

The aim of the present study is to identify the QWan Ki Do martial art exercises
which to improve the balance and flexibility to the elderly. The research started from
the hypothesis that using the mental-body gymnastics exercises (Tam The), originated
from Qwan Ki Do martial art, it is possible to improve the balance and flexibility to the
elderly, which would lead to carry out movements easily, to the prevention of
accidents and to the strengthening of health, in general.

Note that at this time there are no studies on this aspect in literature.

2. Material and methods

Participants
In this experiment it was included 8 subjects with normal health status, aged
between 55 and 60 years (Table 1).

Table 1 — Participants in the study

No | Subjects | Age (years)
1. S.B. 59
2. A.E. 60
3. T.V. 56
4, LI 60
5. F.lI. 57
6. 0O.D. 61
7. U.C. 56
8 V.D. 57

The experiment was carried out over a period of six months, twice a week,
one hour per course.
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In the research is was used the tests presented below.

1. Sit and Reach Test (Wells and Dillon, 1952)

Procedure: the test involves sitting on the floor with legs stretched out straight
ahead. Shoes should be removed. The soles of the feet are placed flat against the box.
Both knees should be locked and pressed flat to the floor - the tester may assist by
holding them down. With the palms facing downwards, and the hands on top of each
other or side by side, the subject reaches forward along the measuring line as far as
possible. Ensure that the hands remain at the same level, not one reaching further
forward than the other. The subject reaches out and holds that position for at one-two
seconds while the distance is recorded (in cm).

2. The Flamingo Balance Test — as part of the Eurofit Testing Battery.
(http://www.topendsports.com/testing/tests/balance-flamingo.htm)

Procedure: A beam of 50cm long, 5cm high and 3cm wide (the beam is
stabilized by two supports at each end, and should have a non-slip surface) is used.
Stand on the beam with shoes removed. Keep balance by holding the instructor's hand.
While balancing on the preferred leg, the free leg is flexed at the knee. Start the watch
as the instructor lets go. Stop the stopwatch when the person loses balance (either by
falling off the beam or letting go of the foot being held).

The means used within the experiment

It was used elements of TAM THE energy gymnastics, which are specific to
Qwan Ki Do martial art (http:/qwankido.ro/tam-the). Slow, circular and continues
movements, using the principle of yin-yang to maintain and improve health, physical
and spiritual development, are characteristics of TAM THE. Circular movements,
together with certain breathing techniques, help the energy to flow easily through the
meridians. Therefore, the limbs or trunk position should not create right angles to not
block the flow of energy. I used three categories of exercises: warming up, basic and
combined, which are presented below.

e Warming Up Exercises:

- walking and easy running - 1 gym tour

- running variants - 1 gym tour

- analytical processing of musculoskeletal system exercises

e Basic Exercises, performed repetitive, with fluency and slow:

1. From sitting slightly tilted, leading arms forward, then back with the arms
down with palms facing forward.

2. From sitting slightly tilted, lunge forward on the right leg with leading arms
forward, the palms forward with the fingers facing up, and then pass the weight on the
left leg with leading hands to the chest, palms facing toward the back.

3. From sitting slightly tilted, lateral lunge on the left leg with leading arms
forward, the palms forward with the fingers facing up, and then pass the weight on the
right leg with leading hands to the chest, palms facing toward the back.

4. The same on the other side.

5. From sitting slightly tilted, lunge forward on the right leg with leading
arms forward, the palms forward with the fingers facing up, then arms rotation in a
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sense and in the other in the foreground and then pass the weight on the left leg
with leading hands to the chest, palms facing toward the back.

6. The same on the other side.

7. From sitting slightly tilted, step back with the left leg twisting trunk to the
left and carrying arms back on the left, return to the original position.

8. The same on the other side.

9. From sitting slightly tilted, step back with the left leg, bending the trunk
forward with leading the right palm to the right foot, which is stretched knee, then
return to the original position.

10. The same on the other side.

e Compound Exercises:

It was used the combinations of the exercises listed above: 1-2 1-3; 2-4; 5-6;
7-8; 7-9; 8-10. It also has been carried out a large number of repetitions for the
same combination, with slow and fluency movements.

| have used the exercises gradually. In the first stage, subjects have worked
to learn movements separately. Subsequently, | emphasized the balance and
flexibility and then the movements were correlated with respiration, toward the end
of experiment. To induce a suitable mental status, the exercises were carried out
with soothing music.

Statistical analyses

For statistical processing we used the SPSS 17.0 for Windows - Student’s
paired t-test (Paired-Samples T Test) within group. The significance level for all
analyses was set at p<0.05.

3. Results and discussions

To the Sit and Reach Test (Table 2 and Fig. 1), which was used for spinal
column and hip flexibility measurement, we stated improvement of values in final
testing, recording very significant differencies in comparison with initial testing
(p<0.001).

In this test, the homogeneity is on the borderline between average and good,
increasing in final (10.85%) in comparison with initial testing (12.8%). It shall
certify in good measure that effects of the use of Tam-The exercises occur in
relatively equal measure on participants, as far as flexibility.

The results obtained in this test confirm similar results obtained in Tai-Chi
exercises (Hong et al., 2000).

Table 2 — Statistical analysis of initial and final results in Sit and Reach Test

Sit and Reach Sit and Reach B
— initial test — final test P
Average (cm) -32.25 -21.37
Standard deviation 4.13 2.32 p<0,001
Variation coefficient CV (%) 12.8 10.85

“ significance
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Figure 1. The values obtained by subjects in initial and final Sit and Reach Test
(data are in average).

To the Flamingo Balance Test (Table 3 and Fig. 2), which was used for balance
measurement, we also stated improvement of values in final testing, recording very
significant differencies in comparison with initial testing (p<0.001).

In this test, the homogeneity is at medium level, but increasing in final
(12.63%) in comparison with initial testing (16.94%) that certify the positive
influence on the most participants.

On the other hand, regarding the balance to elderly, we found similar results
in Tai-Chi practicing, which is relatively similar to Tam-The (Chistou et al., 2003;
Hong et al., 2000; Rosengren, 2003).

Table 3 — Statistical analysis of initial and final results in Flamingo Balance Test

Flamingo Balance | Flamingo Balance *
— initial test — final test P
Average (cm) 13,87 23,5 p<0,001
Standard deviation 2,35 2,97
Variation coeficient CV (%) 16,94 12,63
" significance
254 23.5
g 204
% 154 13
E 104
g )
04
T TF

|DTI- initial test @ TF- final test |

Figure 2. The values obtained by subjects in initial and final Flamingo Balance Test (data
are in average).
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4. Conclusions

Following the present study, we state the TAM-THE exercises have proven
its efficiency in improving the balance and spinal column and hip flexibility to
elderly. Thus, the research hypothesis was confirmed.

On the other hand, the medium relative level of homogeneity in study group,
but increasing in final comparing with initial testing, suggests that working with
this exercises a long time could lead to considerable effects in all subjects,
regarding both of aspects, balance and flexibility.

Thus, the results confirm and reinforce the already known scientific
foundation of Qigong and Tai-Chi exercises usage (which are very accesible to
elderly) in prevention of accidents and strengthening of health.

The results obtained in present research, which attest also positive influences
to elderly, offer perspective of some wider physiological, biochemical and
psychological investigations, regarding other positive influences of practicing
TAM-THE by the persons in this age category.
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Rezumat

Scopul studiului de fatd este acela de a identifica acele mijloace din artele martiale care
contribuie la imbunatatirea echilibrului si a mobilitatii articulare la persoanele varstnice. S-
a pornit de la ipoteza ca prin folosirea unor exercitii de gimnastica psiho-corporala (Tam
The), provenite din arta martiala Qwan Ki Do, se pot imbunatati mobilitatea articulara si
echilibrul persoanelor varstnice, care sa conduca la efectuarea unor miscari cu usurinta, la
prevenirea unor accidente si, in general, la consolidarea stirii de sanatate. in acest studiu
experimental am inclus 8 subiecti cu stare de sanatate normald, cu varste cuprinse intre 55
si 60 ani. Experimentul s-a desfasurat pe parcursul a 6 luni, de doua ori pe sdptamana, cate
o ora pe fiecare lectie. Rezultatele obtinute la finalul cercetdrii indica progrese
semnificative (p<0,05), atdt in ceea ce priveste mobilitatea articulara, cat si la testarea
echilibrului, ca urmare a programului de exercitii utilizat. Gradulul mediu de omogenitate
al valorilor la testarile finale poate fi explicat de nivelul initial relativ eterogen si de durata
experimentului.

1. Introducere

Imbitranirea este un proces biologic complex, determinat genetic si modulat de
timp. Ea implicd schimbari graduale si spontane, conducand individul prin varstele
copildriei si pubertdtii, pana la perioada de adult tanar, dupa care are loc un declin
pana la varsta adulta mijlocie si marea batranete (Bogdan, 1992).

Imbatranirea musculara si a scheletului este pronuntati si masurabila dupa 50 de
ani, ea fiind una din cauzele altor schimbari in totalitatea organismului. Corpul in
intregime trece printr-un proces de scadere a procentului apei. Scaderea cantitatii de
apa la nivelul tesuturilor este probabil responsabila si de schimbarile metabolice si se
coreleaza cu decaderea si a altor sisteme organice (Haulica, 2000).

Miscarile devin treptat mai greoaie, mai lipsite de suplete. Scaderea supletii si a
capacitatii de efort fizic este determinata de diminuarea mobilitatii articulatiilor, precum
si a elasticitatii si masei musculare. La sistemul muscular si aparatul ligamentar,
modificarile datorate varstei se exprima, 1n special, prin Inrautatirea proprietatilor elastice
ale muschilor si ligamentelor, ceea ce, in cazul dozarii incorecte a eforturilor fizice, poate
duce la ruperea fibrelor musculare si a ligamentelor prin reducerea manifestarilor de forta
datoritd scaderii excitabilitatii sistemului neuromuscular si a vitezei contractiilor
musculare prin trecerea Incetinitd a muschilor din starea de relaxare la cea de incordare si
invers (Popescu si colab., 2005).

Astazi este binecunoscut faptul cd modificarile involutive datorate varstei, la
nivelul sistemului muscular si nu numai, pot fi intarziate mult cu ajutorul exercitiilor
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fizice adecvate, favorizand longevitatea. Studiile au demonstrat ca persoanele care
practica exercifii fizice regulat au o finuta si un echilibru mai bun, de asemenea putere
musculard mai crescuta si prezinta un risc de cadere mai scazut, scazand, in consecinta,
si riscul de fractura (Wu si colab., 2002). Pe de alta parte, cei sedentari sunt mai expusi
riscului de fractura de sold decat cei activi (Lord si colab, 2000).

Doua forme de arte martiale traditionale chineze, Qigong si Tai-Chi, par sa
imbunatateasca sanatatea batranilor, arata studiile realizate la Universitatea Illinois
(Chistou si colab., 2003; Rosengren, 2003). Qigong si Tai-Chi combina miscari
simple, gratioase cu meditatia. Participan{ii nu numai cd au demonstrat abilitati
imbunatatite in testele de laborator, care au masurat capacitatea de a-si mentine
echilibrul si puterea, insd o parte dintre ei au spus ca practicile Tai-chi si Qigong le-
ar fi imbunitatit in mare masurd starea mentald si emotionald. Intr-un alt studiu
(Hong et al., 2000) se releva faptul ca exercitiile de Tai-Chi efectuate o durata
indelungata exercita efecte favorabile in ceea ce priveste echilibrul, mobilitatea si
functia cardiovasculara la varstnici.

Scopul cercetdrii de fata este acela de a identifica acele mijloace din arta
martiala Qwan Ki Do care contribuie la imbunatatirea echilibrului si a mobilitatii
articulare la persoanele varstnice. S-a pornit de la ipoteza cad prin folosirea unor
exercitii de gimnastica psiho-corporala (Tam The), provenite din arta martiala
Qwan Ki Do, se pot imbunititi mobilitatea articulara si echilibrul persoanelor
varstnice, care sa conduca la efectuarea unor miscari cu usurinta, la prevenirea unor
accidente si, in general, la consolidarea starii de sanatate.

Mentionam faptul ca la acest moment nu exista studii cu privire la acest
aspect 1n literatura de specialitate.

2. Material si metode

Subiectii cercetarii

In acest studiu experimental am inclus 8 subiecti cu stare de sanitate
normala, fara afectiuni cardiovasculare sau respiratorii, cu varste cuprinse intre 55
si 60 ani (tabelul 1).

Tabelul 1 - Subiectii cercetarii

L Varsta
Nr.crt | Subiectii (ani)
1. S.B. 59
2. AE. 60
3. T.V. 56
4. L1 60
5. F.l. 57
6. 0.D. 61
7. U.C. 56
8. V.D. 57

Experimentul s-a desfasurat pe parcursul a 6 luni, de doua ori pe saptamana,
cate o ora pe fiecare lectie. In cadrul cercetarii am utilizat testele prezentate mai jos.
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1. Testul de mobilitate al coloanei vertebrale si a articulatiei coxo-femurale
- Sit and Reach Test (Wells si Dillon, 1952).

Descriere: din asezat, subiectul executa indoirea trunchiului spre inainte cu
genunchii intingi, concomitent cu ducerea bratelor spre inainte, cu palmele in jos,
cat mai departe posibil, mentinand pozitia timp de 1-2 secunde, pana se efectueaza
masurarea (in cm).

2. Testul de echilibru — Flamingo Balance Test, care face parte din bateria de
teste EUROFIT. (http://www.topendsports.com/testing/tests/balance-flamingo.htm)
Se utilizeaza un dispozitiv cu inaltimea de 5 cm, latimea de 3 cm si lungimea de 50
cm. Descriere: se aseaza piciorul preferat pe dispozitiv, celdlalt picior fiind indoit.
Subiectul cautd sa mentind pozifia cat mai mult timp posibil, cronometrandu-se
timpul pana cand subiectul atinge solul cu celalalt picior sau cade de pe dispozitiv.

Mijloace utilizate in cadrul experimentului

In cadrul experimentului am utilizat elemente de gimnasticd energetici TAM
THE, specifice artei martiale Qwan Ki Do (http://qwankido.ro/tam-the).
Caracteristic TAM THE-ului este miscarea lenta, circulard, continua, folosirea
principiului yin-yang, cu scopul , mentinerii si imbunatatirii sanatatii, dezvoltarii
fizice si spirituale a omului. Miscarea circulara, insotitd de anumite tehnici de
respiratie, ajuta energia sa circule usor prin meridiane, de aceea, pozitia membrelor
sau a trunchiului nu trebuie sd creeze unghiuri drepte pentru a nu bloca fluxul
energetic. Am folosit trei categorii de execitii: de incalzire, de baza si combinate.,
prezentate in cele ce urmeaza.

o FExercitii de incalzire:

- mers si alergare usoara - 1 turd de sala

- variante de alergare - 1 tura de sala

- exercitii de prelucrare analitica a aparatului locomotor

e [Exercitii de baza, executate repetitiv, cursiv si lent:

1. Din stand usor departat, ducerea bratelor inainte, apoi revenire cu
bratele jos, cu palmele orientate spre Tnainte.

2. Din stand usor departat, fandare inainte pe piciorul drept cu ducereca
bratelor inainte, palmele spre inainte cu degetele in sus, apoi trecerea greutatii pe
piciorul stang cu ducerea mainilor la piept, palmele orientate spre tnapoi.

3. Din stand usor departat, fandare laterala pe piciorul stang cu ducerea bratelor
inainte, palmele orientate spre inainte cu degetele in sus, apoi trecerea greutdtii pe
piciorul drept cu ducerea mainilor la piept, palmele orientate spre Tnapoi.

4. Idem, pe partea cealalta.

5. Din stand usor departat, fandare inainte pe piciorul drept cu ducerea bratelor
inainte, palmele spre inainte cu degetele in sus, apoi efectuarea unei usoare rotari de
brate intr-un sens si in celalalt in plan frontal, apoi trecerea greutatii pe piciorul stang
cu ducerea mainilor la piept, palmele orientate spre Thapoi.

6. Idem, pe partea cealalta.

7. Din stand usor departat, pasire Tnapoi cu piciorul stang rasucirea trunchiului
spre stanga si ducerea bratelor Tnapoi prin stanga, revenire la pozitia initiala.

8. Idem, pe partea cealalta.
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9. Din stand usor departat, pasire inapoi cu piciorul stang, indoirea
trunchiului spre inainte cu ducerea palmei drepte la piciorul drept, care are
genunchiul intins, apoi revenire la pozitia initiala.

10. Idem, pe partea cealalta.

e FExercitii combinate

S-au efectuat urmatoare combinatii ale exercitiilor de mai sus:1-2 1-3; 2-4;
5-6; 7-8; 7-9; 8-10. A fost efectuat, de asemenea, un numar mare de repetari ale
aceleiasi combinatii, miscarile fiind lente si cursive.

Am utilizat gradat exercitiile prezentate, in prima faza subiectii lucrand
pentru a invata miscarile separat. Ulterior, am pus accentul pe echilibru si
mobilitate articulara iar, spre finalul perioadei, miscarile au fost corelate cu
respiratia. Pentru inducerea unei stari psihice adecvate, exercitiile au fost efectuate
pe muzica orientala linistitoare.

Prelucrarea statistica

Pentru prelucrarea statistica a rezultatelor, am utilizat programul SPSS 17.0
for Windows - Student’s paired t-test (Paired-Samples T Test). Pragul de
semnificatie pentru analizele effectuate a fost setat la p<0.05.

3. Rezultate si discutii

La testul Sit and Reach (Tabelul nr. 2 si Fig. 1), utilizat pentru masurarea
mobilitatii coloanei vertebrale si articulatiei coxo-femurale, s-a constatat
imbunatatirea valorilor la testarea finala, inregistrandu-se o diferenta puternic
semnificativa fata de testarea initiald (p<0,001).

Omogenitatea in cazul testului de fatd este la limita dintre medie si buna, in
crestere la testarea finala (10,85%) fata de cea initiald (12,8%) ceea ce atesta in buna
masura faptul ca efectele utilizarii exercitiilor de Tam-The se manifesta in relativ egala
masura asupra subiectilor, in ceea ce priveste mobilitatea articulara.

Rezultatele obtinute la acest test confirma rezultate similare obtinute ca
urmare a practicarii exercitiilor de Tai-Chi (Hong si colab., 2000).

Tabelul nr. 2 — Prelucrarea statistica a rezultatelor la testarea initiald si cea finala la
testul Sit and Reach

Sit and Reach Sit and Reach *
— test initial — test final P
Media aritmetica (cm) -32,25 -21, 37
Deviatia standard 4,13 2,32 p<0,001
Coeficient de variabilitate CV (%) 12,8 10,85

“pragul de semnificatie
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Figura 1. Valorile obtinute de catre subiecti la testarea initiala si finald, la testul Sit and
Reach (media aritmetica)

La testul Flamingo Balance (Tabelul nr. 3 si Fig. 2), utilizat pentru masurarea
echilibrului, s-a constatat, de asemenea, imbunatatirea puternic semnificativa a valorilor
la testarea finala, comparativ cu testarea initiala (p<0,001).

Omogenitatea in cazul testului de fata este medie, insa in crestere la testarea
finald (12,63%) fata de cea initiala (16,94%) ceea ce confirma influenta pozitiva
asupra subiectilor.

Pe de alta parte, in ce priveste echilibrul, mentionam faptul ca rezultate
asemanatoare au fost obtinute ca urmare a practicarii exercitiilor de Tai-Chi, care
este relativ similar cu Tam-The-ului (Chistou si colab., 2003; Hong si colab., 2000;
Rosengren, 2003).

Tabelul nr. 3 — Prelucrarea statistica a rezultatelor la testarea initiald si cea finald la
testul Flamingo Balance

Flamingo Balance Flamingo Balance *
— test initial — test final P
Media aritmetica (sec.) 13,87 23,5
<
Deviatia standard 2,35 2,97 p<0,001
Coeficient de variabilitate CV (%) 16,94 12,63
“pragul de semnificatie
254 23.5
8 2
E 154 1
&
& 104
.% 5.
04
T TF

| DO Tl-testare initialda W TF-testare finala

Figura 2. Valorile obtinute de catre subiecti la testarea initiald si finald, la testul
Flamingo Balance (media aritmetica)
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4. Concluzii

Ca urmare a cercetarii de fatd, am constatat ca exercitiile de gimnastica
psiho-corporala Tam-The si-au dovedit eficienta in imbunatatirea evidenta a
echilibrului si mobilitatii coxo-femurale si a coloanei vertebrale la subiectii
varstnici inclusi in studiu. Asadar, ipoteza cercetarii a fost confirmata.

In alta ordine de idei, nivelul relativ mediu de omogenitate al grupului de
studiu, dar in usoara crestere la testarea finald fatd de testarea initiala, sugereaza
faptul ca lucrul cu astfel de mijloace pe o perioada mai indelungata ar putea avea
efecte insemnate asupra tuturor subiectilor, in ceea ce priveste cele doud aspecte
ingestigate.

Asadar, rezultatele confirma si consolideaza fundamentul stiintific, cunoscut
deja partial, al utilizarii exercitiilor de Qigong sau Tai-Chi, usor accesibile
persoanclor in varstd, pentru imbunatatirea starii de sanatate si prevenirea
accidentelor.

De asemenea, rezultatele obtinute in cercetarea de fata, care atesta influente
benefice asupra varstnicilor, ofera perspectiva unor investigatii mai ample, de
naturd fiziologicd, biochimica si psihologica, in legiturd cu practicarea gimnasticii
psiho-corporale Tam-The de catre persoanele din aceasta categorie de varsta.
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