Apunts. Educaci6 Fisica i Esports
2019, num. 136, 2n trimestre (abril-juny), pag. 9-21
ISSN-0214-8757

DOI: http://dx.doi.org/10.5672/apunts.2014-0983.cat.(2019/2).136.01

Effects of Different Stretching
Programs on People Over the Age
of 55 Years

Jon Ander Jayo-Montoya'™, Sara Maldonado-Martin'
and Aittor Lorofio-Mugarza?

"Department of Physical Education and Sport, Faculty of Education
and Sport - Physical Activity and Sport Section, University of the
Basque Country (UPV/EHU), Vitoria-Gasteiz, Spain, 2 Instituto de

Terapias Globales, Bilbao, Spain

Abstract

The objective of this study was to compare the effectiveness of
a Global Active Stretching (GAS) programme and an analytical
stretching (AS) programme in people over the age of 55. A ran-
dom study with two parallel groups was planned (GAS, n =10
vs. AS, n=12) with participants over the age of 55 who met
the following exclusion criteria: back disease and/or chronic
back pain, and systematically engaging in any activity that im-
proves flexibility. All participants were evaluated before (T1)
and after (T2) the 10-week intervention period. The following
tests were performed: height measurement, fingertip-to-floor
test, posture in relation to the vertical axis (lumbar, cervical
and occipital wall distance) and respiratory measurements. The
results revealed that the GAS group showed a height increase
(T1=173.6+6 cm vs. T2=173.9+6.1 cm; p=.034), de-
creases in fingertip-to-floor distance (T1=19.5 + 11.9 cm
vs. T2=10.24+13.4 cm; p =.008), lumbar distance (T1=
440.4 cmvs. T2=3.5+0.8 cm; p =0.029) and cervical dis-
tance (T1=6.6+2.5 cm vs. T2=5.6+2.1 cm; p=.023).
The AS group showed only a decrease in fingertip-to-floor
distance (T1 =15.6 +13.5 vs. T2=7.4 + 13.1 cm; p = .001)
and lumbar distance (T1=3+1.4 cm vs T2=2.74+1.4 cm;
p =.027). No changes were found in respiratory function af-
ter the study in either group. With regard to the inter-group
analysis, there was only a difference in height in favour of
the GAS group (0.32 £ 0.1 cm; p=.047) compared to the AS
group, while the AS group seemed to show a greater improve-
ment in its FVC1 (-0.43 +0.19 L; p = .039) compared to the
GAS group. The conclusions show that GAS could be more
effective than AS to improve flexibility, height and posture in
people over the age of 55.
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Resum

L’objectiu de I’article és comparar 1’efectivitat del Stretching
Global Actiu (SGA) amb els estiraments analitics (EA) en per-
sones majors de 55 anys. Plantegem un estudi aleatori amb
dos grups paral-lels (SGA, n =10 vs. EA, n=12), amb par-
ticipants majors de 55 anys, que van tenir els segiients criteris
d’exclusié: patologia del raquis i/o dolor d’esquena cronic,
realitzar de manera sistematica qualsevol activitat que millori
la flexibilitat. Es van realitzar proves de valoracio a totes les
persones participants abans (T1) i després (T2) de la interven-
ci6 (10 setmanes). Les proves realitzades van ser: mesurament
de talla, test dits-terra, postura en relacié amb la vertical (dis-
tancia lumbar, cervical i occipital), i mesuraments respiratoris.
Els resultats mostren que el grup SGA va incrementar la talla
(T1=173.6+6 cm vs. T2=173.946.1 cm; p=.034) i va
disminuir la distancia en el test dits-terra (T1 =19.54+11.9cm
vs. T2=10.2+13.4 cm; p =.008), aixi com les distancies
lumbars (T1=4+0.4 cm vs. T2=3.5+0.8 cm; p =.029)
i cervicals (T1=6.64+2.5 cm vs. T2=5.6+2.1 cm;
p = .023). El grup EA va aconseguir disminuir els valors en el
test dits-terra (T1 =15.6+13.5 cm vs. T2=7.44+13.1 cm;
p =.001) aixi com la distancia lumbar (T1 =3+ 1.4 cm vs.
T2=2.7+1.4 cm; p=.027). No es van trobar canvis en la
funcié respiratoria en cap dels dos grups estudiats. Respecte
a les analisis intergrups, unicament hi havia diferéncies en la
talla (0.32 +£ 0.1 cm; p = .047) suggerint una millora a favor
del SGA enfront dels EA i en canvi, els EA semblaven millo-
rar més la VEF1 (-0.43 + 0.19 L; p = .039) enfront del SGA.
Les conclusions mostren que el SGA podria ser més efectiu
que els EA per a millorar la flexibilitat, la talla i la postura en
persones majors de 55 anys.

Paraules clau: estiraments, flexibilitat, amplitud de movi-
ment, postura
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Introduction

Poor postural habits in both everyday activities and
at work lead to shrinkage, rigidity and pain, which
affect a large percentage of the population. The EPIS-
ER study conducted by the Spanish Rheumatology
Society calculates that almost 80% of people have
suffered from or currently suffer from back pain
throughout their lives (Carmona, 2001). For this rea-
son, flexibility programmes are an alternative to im-
prove both posture and the perception of quality of
life (Souchard, 2012).

Flexibility is defined as the range of motion of
a joint or series of joints, which depends on the
mobility and extensibility properties of differ-
ent tissues like muscles, tendons, joint capsules,
ligaments, skin and sliding planes (Alter, 1990).
Stretching is associated with flexibility and re-
fers to the changes a muscle undergoes by means
of a lengthening and traction action (Alter, 1990).
Therefore, flexibility is conditioned by three fac-
tors: 1. muscle extensibility, which is a muscle’s
ability to stretch or elongate; 2. muscle elasticity,
which is the muscle’s ability to go back to its orig-
inal state after the stretching force is over; and 3.
joint mobility, defined as the ability to maintain
joints without their undergoing alterations caused
by strong muscle tone, resulting in a decrease in
the quality of motion (Garrido-Marin et al., 2013).
Thus, stretching allows flexibility to be maintained
and even to be significantly recovered (Neiger,
Gosselin, & Torres Lacomba, 2007).

On the other hand, degeneration from back dis-
ease is part of the normal ageing process and can
sometimes cause pain and/or neurological alter-
ations. During the disk degeneration process, there
is a loss in the height of the disk. This phenomenon
means a decrease in volume, primarily a decrease
in the water content of the extracellular matrix (Ca-
no-Gomez, Rodriguez de la Ria, Garcia-Guerrero,
Julia Bueno, & Marante Fuertes, 2008). It could be
hypothesised that flexibility work can maintain or
even increase this disk height, thus increasing the
individual’s height by decreasing the rigidity of
the neuromuscular coordination chains. Otherwise,
this rigidity could speed up these ageing processes
(Souchard, 2016a).

With regard to posture, it should be said that what
is understood as as proper morphology in the sagittal

Introduccio

Els mals habits posturals, tant en les activitats quotidia-
nes com durant la jornada laboral, provoquen un escur-
cament, rigidesa i dolor que afecten un gran percentatge
de la poblaci6. L’estudi EPISER de la Societat Espanyo-
la de Reumatologia calcula que prop del 80% de les per-
sones han patit o patiran dolor d’esquena al llarg de la
seva vida (Carmona, 2001). Per aix0, els programes de
flexibilitat es presenten com una alternativa en la cerca
de millorar la postura corporal i la percepci6 de la quali-
tat de vida (Souchard, 2012).

La flexibilitat es defineix com I’amplitud de mo-
viments obtinguda en una articulaci6 o en un conjunt
d’aquestes, que depen de les propietats de mobilitat i ex-
tensibilitat de diferents teixits com a musculs, tendons,
capsula, lligaments, pell i plans de lliscament (Alter,
1990). L’estirament esta associat a la flexibilitat i es re-
fereix a la variaci6 que pateix el muscul per mitja d’'una
acci6 d’allargament i de traccié (Alter, 1990). Per tant,
la flexibilitat esta condicionada per tres aspectes: 1. ex-
tensibilitat muscular, que és la capacitat d’estirament o
d’elongaci6é del muscul; 2. elasticitat muscular, que és
la capacitat del muscul de tornar al seu estat original,
un cop ha cessat la forca que I’estira; i 3. la mobilitat
articular, definida com la capacitat de mantenir les ar-
ticulacions sense que pateixin alteracions propiciades
per un elevat to muscular resultant en un minvament
en la qualitat del moviment (Garrit-Marin et al., 2013).
D’aquesta manera, els estiraments permeten mantenir,
millorar i fins i tot recuperar de forma notable la flexibi-
litat (Neiger, Gosselin i Torres Lacomba, 2007).

D’altra banda, la degeneracid del raquis forma part
del procés d’envelliment normal de 1’individu, encara
que a vegades pot causar dolor i/o alteracions neurolo-
giques. Durant el procés de degeneracié discal es pro-
dueix una perdua d’altura en el disc. Aquest fenomen
suposa una disminucié de volum a expenses fonamen-
talment del descens d’aigua de la matriu extracel-lular
(Cano-Gomez, Rodriguez de la Raa, Garcia-Guerrero,
Julia Bueno i Marante Fortes, 2008). Es podria formu-
lar la hipotesi que el treball de flexibilitat aconseguiria
mantenir o fins i tot millorar aquesta altura en el disc,
incrementant aixi la talla de 1’individu en disminuir la ri-
gidesa de les cadenes de coordinacié neuromuscular. En
cas contrari, aquesta rigidesa, podria accelerar aquests
processos d’envelliment (Souchard, 2016a).

Respecte a la postura, cal dir que el que s’entén per
una morfologia correcta en el pla sagital passa per tracar

10

Apunts. Educaci6 Fisica i Esports. 2019, nim. 136. 2n trimestre (abril-juny), pag. 9-21. ISSN-0214-8757



Efectes de diferents programes d’estiraments en persones majors de 55 anys

Effects of Different Stretching Programs on People Over the Age of 55 Years

plane entails drawing a vertical line going from the back
of the occipital bone, continuing behind the thoracic
kyphosis D7-8, running down to the back of the sacral
bone and ending on the heel. Therefore, the sacral, dor-
sal and occipital distance should be O cm (Souchard,
2016a). The distance from the two lordoses (cervical
and lumbar) to the rear sagittal line is 6-8 cm for the
cervical distance and 4-6 cm for the lumbar distance
(Bricot, 2009). According to Souchard (2016a), these
distances would be 6 cm and 2 cm, respectively, lead-
ing to more demanding posture.

Analytical stretches (AS) are primarily used in the
field of healthcare and sports to maintain or increase
flexibility. On the other hand, Global active stretch-
ing (GAS) is an overall stretching technique which
was created following the principles of global pos-
tural re-education (GPR), a physiotherapeutic method
based on an integrated idea of the muscular-skeletal
system, which describes neuromuscular coordination
chains made up of shortened gravitational muscles,
which need global stretching (Souchard, 2012). The
stretching exercises done in GAS follow the basic
principles of GPR (Souchard, 2012): 1) the muscles
are organised in the form of neuromuscular coordina-
tion chains; 2) each muscle presents several physiolo-
gies or directions of work; 3) the stretching exercises
are always active (isometric contractions in increas-
ingly eccentric positions) and global; 4) the stretching
exercises are always done without a warm-up; and 5)
respiration is the main engine of the stretching exer-
cises.

Recently, a study performed with adolescents
demonstrated the effectiveness of GAS compared to
AS in overall flexibility, in the flexibility of the pos-
terior musculature in the chain, and in posture thanks
to a more erect posture measured by an increase in
height and the subjective sense of better posture (Use-
ros & Campos, 2011).

On the other hand, Chaitow, Gilbert, and Mor-
rison (2014) suggest that rigidity in the inspirato-
ry muscle chain leads to an excess of hyperventi-
lation (increase in ventilation per minute), which
translates into alterations in pH and in turn leads
to hypocapnia due to low carbon dioxide (CO,) dis-
solved in the blood plasma. A recent revision has
shown that dysfunctional breathing patterns may
be associated with hyperventilation and respirato-
ry alkalosis (Boulding, Stacey, Niven, & Fowler,

una linia vertical que passada per la part posterior de 1’os
occipital, continui per darrere de la cifosi dorsal D7-8,
baixi fins a la part posterior de I’0s sacre i acabi en el
tal6 del peu. Per tant, la distancia sacra, dorsal i occipi-
tal hauria de ser de O cm (Souchard, 2016a). La distancia
de les dues lordosis (cervical i lumbar) a la linia sagital
posterior és de 6-8 cm per a la distancia cervical i de
4-6 cm per a la distancia lumbar (Bricot, 2009). Aques-
tes distancies serien de 6 cm i de 2 cm respectivament
segons Souchard (2016a), conduint a una postura més
exigent.

Els estiraments analitics (EA) sOn utilitzats ma-
joritariament en 1’ambit sanitari i en ’esport, per a
mantenir o augmentar la flexibilitat. D’altra banda,
el Streching Global Actiu (SGA) és una tecnica d’es-
tiraments globals que neix segons els principis de
la reeducacié postural global (RPG), metode de fi-
sioterapia basat en una idea integrada en el sistema
musculoesquelétic, el qual descriu cadenes de coor-
dinacié neuromuscular constituides per musculs gra-
vitatoris escurcats, els quals han de ser estirats de
forma global (Souchard, 2012). Els estiraments rea-
litzats en SGA segueixen els principis basics de la
RPG (Souchard, 2012): 1) els musculs s’organitzen
en forma de cadenes de coordinacié neuromuscular;
2) cada muscul té diverses fisiologies o direccions
de treball; 3) els estiraments s6n sempre actius (con-
traccions isometriques en posicions cada vegada mes
excentriques) i globals; 4) els estiraments es realitzen
sempre en fred, i 5) la respiracid és el motor princi-
pal dels estiraments.

Recentment, un estudi realitzat amb adolescents
ha demostrat I’efectivitat del SGA enfront dels EA en
la flexibilitat general, en la flexibilitat de la muscu-
latura de la cadena mestra posterior i en la postura
corporal gracies a una postura més alcada mesurada
per un augment de la talla i de la sensaci6 subjectiva
de millora de la postura corporal (Useros i Campos,
2011).

D’altra banda, Chaitow, Gilbert i Morrison (2014)
proposen que la rigidesa de la cadena muscular inspi-
ratoria provoca un excés d’hiperventilacié (increment
de la ventilacié minut) el que es tradueix en diverses
alteracions en el pH i produeix al seu torn hipocapnia
per baix dioxid de carboni (CO,) dissolt en el plasma
sanguini. Una recent revisi6 demostra que els patrons
respiratoris disfuncionals podrien associar-se a hiper-
ventilacié i a alcalosis respiratoria (Boulding, Stacey,
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2016). In turn, dyspnea is caused by an inadequate
or inefficient ventilation through hyperventilation
or abnormal breathing patterns and other added fac-
tors (Boulding et al., 2016). This revision shows
different techniques to retrain breathing, such as
the Papworth method (via diaphragmatic breathing
while stressing soft, controlled nasal breathing) to
increase CO, tension and decrease symptoms related
to it, and the Buteyko technique (using nasal breath-
ing and increasing control of pauses in breathing)
with the goal of lowering hyperventilation (Boul-
ding et al., 2016). The techniques to rehabilitate
breathing include lowering excess muscle tone ac-
tivity in the inspiratory chain, gradually increasing
inhalation until the threshold, and optimising the
breathing pattern (training in slow exhalation) (Cha-
itow et al., 2014). In this sense, several studies on
sedentary people have confirmed the effectiveness
of GPR in improving the respiratory function and
the active strength of the inspiratory musculature,
returning flexibility to the inspiratory chain through
soft, slow breathing (Alonso Blanco, Lépez, &
Pefias, 2009; Moreno et al., 2007; Moreno, Catai,
Teodori, Borges, & Zuttin, 2009; Teodori, More-
no, Fiore Junior, & Oliveira, 2003).

To date, no comparative scientific evidence
has been found on the effectiveness of GAS com-
pared to AS in older adults. Therefore, the objec-
tive of this study is to assess the effectiveness of a
GAS programme in this age group and to compare
it to an AS programme in order to analyse which
programme leads to the greatest gains in flexibili-
ty, height, improved posture and respiratory func-
tion.

Method

This study was approved by the human subjects
ethics committee at the University of the Basque
Country (M10-2015-178), and all the partici-
pants signed an informed consent form prior to
participating in the tests and intervention. The
flowchart of the research study is presented in
Figure 1.

Niven i Fowler, 2016). Al mateix temps, la dispnea és
causada per una inadequada o ineficient ventilaci6 a
traves d’una hiperventilacion o per patrons respiratoris
anormals i altres factors externs afegits (Boulding et
al., 2016). Aquesta revisié exposa diferents tecniques
per a reentrenar la respiracié com el meétode Papworth
(mitjancant una respiracié diafragmatica fent émfasi
en una respiracio nasal suau i controlada) per a aug-
mentar la tensio del CO, i disminuir els simptomes re-
lacionats amb aquesta i la técnica Buteyko (usant una
respiracio nasal i incrementant el control de les pauses
respiratories) amb 1’objectiu de reduir la hiperventila-
ci6 (Boulding et al., 2016). Les técniques per a rehabi-
litar la respiraci6 passen per reduir I’activitat muscular
tonica excessiva de la cadena inspiratoria, incrementar
gradualment la inspiraci6 fins al llindar i optimitzar el
patré respiratori (entrenant 1’exhalaci6 lenta) (Chai-
tow et al., 2014). En aquest sentit, diversos estudis en
persones sedentaries han comprovat ’efectivitat de la
RPG amb millores en la funcié respiratdria i la forca
activa de la musculatura inspiratoria, retornant la flexi-
bilitat a la cadena inspiratoria, per mitja d’una espira-
ci6 suau i lenta (Alonso Blanco, Lopez i Penas, 2009;
Moreno et al., 2007; Moreno, Catai, Teodori, Borges i
Zuttin, 2009; Teodori, Moreno, Fiore Junior i Olivei-
ra, 2003).

Fins al moment no s’ha trobat cap evidéncia cien-
tifica comparativa de 1’efectivitat del SGA enfront dels
EA en persones adultes majors. Per tant, 1’objectiu de
la present recerca era valorar I’efectivitat d’un programa
de SGA en persones adultes majors i comparar-lo amb
un programa d’EA per a analitzar quin programa pro-
duiria majors guanys de flexibilitat, talla, millora de la
postura i de la funci6 respiratoria.

Metodologia

Aquest estudi va ser aprovat pel comite d’etica per a les
recerques relacionades amb éssers humans de la Uni-
versitat del Pais Basc (M10-2015-178) i totes les per-
sones participants van signar un consentiment informat
préviament a la realitzacié de totes les proves i inter-
vencid. El diagrama de flux de I’estudi de recerca es
presenta a la figura 1.
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Potential candidates who meet the inclusion criteria:
> 55 years old and no exclusion criteria
I
| Screening for exclusion criteria: bone or muscle problem which
| Inclusion | prevent them from doing the activities, or being involved in any
activity in order to improve flexibility: yoga, tai chi, Pilates, etc.

| Recruitment I

e Lumbar, cervical and
occipital distance
* Photographs of body posture

* Spirometry

Intervention
(10 weeks)

End of the intervention

T T K | Eligible | |
ASSESSMENTS — I - EXCIudeq .
* Height Obtaining informed (does not meet inclusion
* Fingertips-to-floor test consent criteria)

I
| Agrees to participate |
[
| Previous assessments |

| Not agree to participate

Lo o 4 |
Randomisation
(n total = 27)
(n real = 22)
I T
Group 1 GAS
No. lost = 4
(n=10)

Group 2 EA
No. lost = 1
(n=12)

1 supervised group
session per week

1 supervised group
session per week

Figure 1. Flowchart of the research study.

Subsequent assessments

Reclutament I

Candidats potencials que complissin els criteris d’inclusio:
>55 anys i que no tinguessin criteris d’exclusié

Inclusié I

activitat amb la finalitat de millorar la flexibilitat; loga, Tai txi, Pilates
I
;' _____________ 1| | Elegible I
! VALORACIONS ! —
| « Talla | Obtencié consentiment
! » Test dits-terra ! informat
| n . | T
| * Distancia lumbar, cervical | I
| i occipital | | Accepta participar |
| Fotografies postura corporal | T
| * Espirometria | . .
| | Valoracions préevies
Lo o 4 |
Aleatoritzacié
(n total = 27)
(n real = 22)
[ T
Grup 1 SGA
n demanats = 4
(n=10)
: T
Intervencio 1 sessi6 grupal
(10 setmanes) setmanal supervisada

Fi de la intervencié

Cribratge per criteris d’exclusié: problemes osteomusculars que
impedissin la realitzacié de les activitats o que realitzessin alguna
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Exclos
(no compleix criteris
d’inclusio)

| No accepta participar

Grup 2 EA
n demanats = 1
(n=12)

setmanal supervisada

1 sessi6 grupal

Valoracions posteriors

Figura 1. Diagrama de flux de I'estudi de recerca.
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Participants

A total of 22 people (GAS, n =10 versus AS, n=12)
participated in the study with a mean age of 63+7.
Anyone under the age of 55 was excluded, as was
anyone who systematically practised any activity
whose goal was to improve flexibility (yoga, Pilates,
stretching, dance) to avoid possible interferences, or
anyone who could not do the activities because of
a bone and/or muscle problem. Two groups were
created through simple randomisation (participants
picked a slip of paper assigning them to a group
from a closed bag). Group 1 did the intervention with
stretching using the GAS technique while group 2 did
the AS technique.

Instruments and Measurements

All the measurements were taken cold (without warm-
ing up), and all the participants were assessed under
the same conditions (same time, same place and by
the same evaluation team).

The variables that were measured were:

Height. The height of the participants was mea-
sured using an Afio Sayol SL measuring rod follow-
ing the guidelines of the International Society for the
Advancement of Kinanthropometry (Marfell-Jones,
Olds, Stewart, & Carter, 2006)

Overall flexibility. This was measured with the
fingertip-to-floor test (Parker, 1987), which is con-
ducted to assess the flexibility of the ischiotibial
muscles in sports (AAHPERD, 1980; Council of
Europe Committee for the Development of Sport,
1993) by measuring the distance from the middle fin-
ger to the floor, with the participant bending forward
from the hips. This flexibility test was conducted
once in order to avoid improvements through repeti-
tive learning.

Posture in relation to the vertical axis. Using the
wall, three measurements were taken: 1) occipital
distance (from the occipital bone to the wall), 2) cer-
vical distance (from the second cervical vertebra to
the wall), and 3) lumbar distance (from the first lum-
bar vertebra to the wall (Souchard, 2012). Plus, six
photos were taken of the participants before and af-
ter the intervention with the goal of capturing muscle
retractions in each of them: front, back, side, side
with trunk flexion and knees extended, side while
sitting on a bench with the legs extended, and side

Participants

En I’estudi van participar 22 persones (SGA, n = 10 ver-
sus EA, n=12) amb una mitjana de 63 +7 anys. Es va
excloure tota persona menor de 55 anys, a aquelles que
practicaven de manera sistematica qualsevol activitat
que tingués com a fi millorar la flexibilitat (ioga, pilates,
estiraments, dansa) per a evitar possibles interferéncies
0 que no poguessin realitzar les activitats per algun pro-
blema osteomuscular. Es van realitzar dos grups mitjan-
cant aleatoritzaci6 simple (van agafar d’una bossa tanca-
da una papereta amb 1’assignacid als grups). El grup 1
va realitzar la intervencié amb estiraments mitjancant la
tecnica SGA i el grup 2 mitjancant els EA.

Instruments i mesuraments

Tots els mesuraments es van realitzar en fred (sense es-
calfar) i tots els participants van ser valorats en les ma-
teixes condicions (mateixa hora, mateix lloc i pel mateix
equip avaluador).

Les variables que es van mesurar van ser:

Altura. Es va valorar la talla dels participants amb el
tallimetre de la marca Any Sayol SL, seguint les guies
de la Societat Internacional per a la valoraci6 de la ci-
neantropometria (Marfell-Jones, Olds, Stewart i Carter,
2006)

Flexibilitat general. Es va mesurar mitjancant el test
dits-terra (Parker, 1987), prova utilitzada per a valorar
la flexibilitat de la musculatura isquiotibial en 1’ambit
esportiu (AAHPERD, 1980; Council of Europe Com-
mittee for the Development of Sport, 1993) mesurant la
distancia des del dit mitja de la ma fins al terra estant el
participant en flexi6 anterior de maluc. Aquesta prova
de flexibilitat es va realitzar una vegada, amb la finalitat
d’evitar la millora per I’aprenentatge repetitiu.

Postura corporal en relacié amb la vertical. Amb
I’ajuda de la paret se’ls van realitzar tres mesuraments:
1) distancia occipital (de I’os occipital a la paret),
2) distancia cervical (de la segona vértebra cervical a
la paret) i 3) distancia lumbar (de la primera vertebra
lumbar a la paret (Souchard, 2012). A més, es van rea-
litzar als participants sis fotografies abans i després de
la intervencié amb ’objectiu de coneixer les retraccions
musculars de cadascun d’ells: anteriorment, posterior-
ment, lateralment, lateralment amb flexié de tronc i ge-
nolls estesos, lateralment asseguts sobre un banc amb
cames esteses i lateralment asseguts sobre un banc i
MMII amb 45° de flexié de maluc i genolls. Es a dir,
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while sitting on a bench and MMII with 45 degrees
of flexion in the hips and knees. That is, after the
programme, an analysis was performed on whether
there had been improvements in the muscle retrac-
tions in the different segments of the body, leading
to more upright posture.

Spirometry. Respiratory test to measure the ab-
solute magnitude of lung capacities and volumes.
In order to ensure the reliability of the variables
determined, the forced spirometry technique has
become common in different international stan-
dards created by the European Respiratory Soci-
ety and the American Thoracic Society, as well
as national standards issued by the Spanish Soci-
ety of Respiratory Apparatus Pathology (SEPAR)
(Sanchis et al., 1985). The spirometry used was
by the brand Sibelmed 110. The variables studied
were: forced vital capacity (L, FVC), or the total
volume of air that the participant expels from the
maximum inhalation to the maximum exhalation;
the maximum volume of air exhaled in the first
second of a forced exhalation (L,FEX1) compared
to the FVC (FEX1/FVC), that is, the percentage
of the forced capacity that is exhaled in the first
second out of the total exhaled for the forced vital
capacity, with the normal value being > than 80%
(Sanchis et al., 1985).

Intervention and Procedures

The intervention was held once a week for 10
weeks. All the participants had to complete all 10
sessions of the intervention. A physical educator
was in charge of leading the sessions in the AS
group. In contrast, a physician specialising in glob-
al postural re-education led the sessions of the GAS
group (n=10).

In the first session, the participants were explained
the GAS technique (principles, breathing, self-pos-
tures, etc.). The sessions lasted 60 minutes each. The
GAS technique requires that the sessions to start with-
out a warm-up. The non-load-bearing postures (su-
pine position) were held for 15-20 minutes and the
load-bearing postures (standing or seated) were done
in several sequences of 3-4 minutes standing or 10
minutes seated. The material needed was one mat per
person. The self-postures done in each session were
grounded upon self-posture exercises (Souchard,
2016b) based on:

després del programa es va analitzar si hi havia millores
en les retraccions musculars en els diferents segments
del cos, donant aix0 a una postura més dreta.

Espirometria. Proves respiratories per a mesurar la
magnitud absoluta de les capacitats i volums pulmonars.
Amb la finalitat d’assegurar la fiabilitat de les variables
determinades, la técnica de 1’espirometria for¢ada ha
estat estandarditzada en diferents normatives internacio-
nals, realitzades per la European Respiratory Society i
I’ American Thoracic Society i nacionals, la Societat Es-
panyola de Patologia de 1’Aparell Respiratori (SEPAR)
(Sanchis et al., 1985). L’espirOmetre utilitzat va ser
de la marca Sibelmed 110. Les variables d’estudi van
ser: la capacitat vital forcada (L, CVF), sent el volum
total d’aire que expulsa el participant des de la inspira-
ci6 maxima fins a I’espiracié maxima; el volum maxim
d’aire espirat en el primer segon d’una espiraci6 forcada
(L,VEF1) en relaci6 amb la CVF(VEF1/CVF), és a dir,
el percentatge de la capacitat forcada que s’espira en el
primer segon del total que s’ha exhalat per a la capacitat
vital for¢ada, sent el seu valor normal > al 80% (San-
chis et al., 1985).

Intervencio i procediments

La intervencidé es va desenvolupar una vegada per set-
mana durant 10 setmanes. Tots els participants van ha-
ver d’emplenar les 10 sessions de la intervenci6, una
vegada que van ser valorats. Un educador fisic va ser
I’encarregat de dur a terme les sessions del grup dels
EA. En canvi, un metge, especialista en reeducaci6 pos-
tural global va ser el responsable de dur a terme les ses-
sions del grup SGA (n = 10).

En la primera sessi6 se’ls va explicar la tecnica SGA
(principis, respiraci6, autopostures, etc.). Les sessions
van tenir una durada de 60 minuts cadascuna. La tecni-
ca SGA requereix que les sessions s’iniciin sense previ
escalfament. Les postures en descarrega (dectubit supi)
es van mantenir durant 15-20 minuts i les postures en
carrega (dempeus o assegut) es van desenvolupar amb
diverses seqiiencies de 3-4 minuts dempeus o durant
10 minuts asseguts. El material necessari va ser una es-
tora per persona. Les autopostures realitzades en cada
sessid es fonamenten en uns exercicis d’autopostura
(Souchard, 2016b) basades en:

e Autopostures respiratories.
e Granota al terra amb insisténcia en membres infe-
riors.
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® Respiratory self-postures.

® Frog on the floor with stress on lower limbs.
® Frog on the floor with stress on upper limbs.
¢ Frog in the air with stress on lower limbs.

¢ Frog in the air with stress on upper limbs.

e Seated posture.

¢ Feet-against-wall posture.

® Dancer posture.

e Seated posture with stress on lower limbs.

e Summary of postures.

AS group (n=12). This intervention group met
the same days as the GAS group. In the first ses-
sion, there was a brief talk explaining the benefits of
stretching, types of stretching exercises, etc. This
intervention group did a 10-minute pre-stretching
warm-up based on a brief walk around the room and
different joint movements, followed by 50 minutes
of static AS which encompassed a wide range of
muscle groups. The stretching exercises were done
slowly and always in time with the breathing. The
intensity of the stretching was moderate, always re-
specting the no-pain rule. Each stretch was held for
30 seconds, progressing a bit more for another 30
seconds. The material needed was one mat per per-
son to work on the muscle groups stretched and ex-
ercises based on stretching from Anderson (2009):

e Neck muscles.

e Chest muscles: pectoralis major.

e Shoulder and arm muscles.

e Back muscles: latissimus dorsi.

e Muscles of the lower limbs: ischiotibial, calves,
soleus, psoas-iliac, adductors, gluteus and qua-
driceps.

Statistical Analysis

After conducting the statistical analysis, all the data
were analysed to ensure that they fulfilled the crite-
ria of normality, homoscedasticity (Levene test for
homogeneity and variances) and independence. To
compare the intragroup variables, the Student t-test
for related samples was used. The statistical analy-
sis to assess the difference in each variable between
the two groups (intergroup differences) was the re-
peated measures analysis of variance (ANOVA).
The statistical analysis was performed with a confi-
dence interval of 95%, and values were considered

¢ Granota al terra amb insisténcia en membres superiors.

e Granota a I’aire amb insisténcia en membres infe-
riors.

¢ Granota a I’aire amb insisténcia en membres superiors.

¢ Postura asseguda.

e Postura dempeus contra la paret.

e Postura de la ballarina.

e Postura asseguda amb insisténcia en membres in-
feriors.

e Resum de les postures.

Grup EA (n=12). Enaquest grup la intervencio es va
dur a terme els mateixos dies que en el cas del grup SGA.
En la primera sessid es va fer una petita xerrada explicativa
sobre els beneficis de I’estirament, tipus d’estirament, etc.
Aquest grup d’intervenci6 va realitzar previament als estira-
ments un escalfament de 10 minuts basat en una petita mar-
xa al voltant de la sala i en diferents moviments articulars,
seguit de 50 minuts d’EA estatics, en els quals s’abastava
una amplia gamma de grups musculars. Els estiraments es
van realitzar lentament i sempre en temps respiratori. La
intensitat de 1’estirament va ser moderada, respectant la
regla de no sentir dolor. Es va mantenir cada estirament
durant 30 segons, progressant una mica més durant altres
30 segons més. El material necessari va ser una estora per
persona per a treballar els grups musculars d’estirament i
exercicis basats en estiraments de (Anderson, 2009):

® Musculatura del coll.

e Musculatura del pit: pectoral major.

e Musculatura de les espatlles i dels bracos.

® Musculatura dors-lumbar: dorsal ample.

® Musculatura dels membres inferiors: isquiotibials,
bessons, solis, psoes iliac, adductors, glutis i qua-
driceps.

Analisi estadistica

Abans de la realitzacié de I’analisi estadistica es van
analitzar totes les dades per a assegurar el compliment
dels criteris de normalitat, homocedasticitat (prova de
Levene per a homogeneitat de variancies) i independen-
cia. Per a contrastar les variables intragrupals es va uti-
litzar la prova ¢ de Student per a mostres relacionades.
L’analisi estadistica per a valorar la diferéncia de cada
variable entre tots dos grups (difereéncies intergrupals)
va ser realitzada usant 1’analisi de mesures repetides de
variancia (ANOVA). L’analisi estadistica es va realitzar
amb un interval de confianca del 95% i els valors van
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significant when p<.05. Version 20.0 of the statis-
tical software IBM SPSS 20 Statistics was used for
all the analyses.

Results

With regard to the effects of the flexibility pro-
grammes, the intragroup analyses indicate improve-
ments in height only in the GAS group, with a value
of P=.034. In contrast, satisfactory results in both
groups were found in the fingertip-to-floor test, with
the GAS group earning a value of P=.008, compared
to P=.001 for the AS group (Table I). The chang-
es were also noticeable in lumbar and cervical dis-
tances for the GAS group, with values of P =.029
and P=.023, respectively, along with P =.027 for
lumbar distance in the AS group. Neither of the two
groups improved in the variables related to respiratory
function (Table I). With regard to the intergroup anal-
yses, differences were only found in height, in favour
of the GAS group compared to the AS group, with
P=.047, and in FEX1, in which the AS group scored
higher than the GAS group, with a value of P=.039.

Table 1
Results of the assessments at the beginning (T1) and end (T2) of
the intervention. Means + SD

ser significatius quan p < .05. Per a la realitzaci6 de to-
tes les analisis es va utilitzar la versié 20.0 del programa
estadistic IBM SPSS 20 Stadistics.

Resultats

Respecte als efectes dels programes de flexibilitat, les
analisis intragrups indiquen millores en la talla dnica-
ment a favor del grup de SGA sent el valor de P=.034.
En canvi, es troben resultats satisfactoris en tots dos
grups en el test dits-terra, obtenint el grup de SGA un
valor de P=.008, enfront d’un valor de P=.001 en el
grup d’EA (taula 1). Els canvis soén apreciables també,
en les distancies lumbars i cervicals per al grup de SGA,
sent el valor de P=.029 i P=.023 respectivament, aixi
com de P=.027 per a la distancia lumbar en el grup
dels EA. Cap dels dos grups estudiats va obtenir mi-
llores en les variables referents a la funcié respiratoria
(taula 1). Quant a les analisis intergrups, Unicament es
troben diferéncies en la talla, sent aquesta a favor del
grup de SGA enfront del dels EA obtenint P=.047 i
en la VEF1, sent els EA superiors al SGA obtenint un
valor de P=.039.

Taula 1
Resultats de les proves de valoracio a I'inici (T1) i al final (T2) de
la intervencio. Mitjianes + DE

ACTIVITAT FIiSICA | SALUT | HEALTH AND PHYSICAL ACTIVITY I

Global Active Stretching (GAS)
Stretching Global Actiu (SGA)

Analytical stretching (AS)
Estiraments analitics (EA)

Variables GAS v AS
Variables vs

T1 T2 A T1 T2 A SOA Ve EA
Height (cm) 173.6:6 1739461  (0.3x.4)" 163.7+8.8  163.7:89  (-.03+.3) (0.32+.1)t
Talla (cm
Fingertips-to-floor test (¢m)  yg 5,119 1024134  (-9.3:8.7)*  156£13.5 744131  (-8.2:66)  (-1.13£3.2)
Test dits-terra (cm)
Lumbar distance (cm) _ . _ N _
Distancia lumbar (cm) 4+.4 3.5+.8 (-.5+.6) 3+1.4 2.7+1.4 (—3+.5) (—.14+.2)
Cervical distance (cm) 6.6:2.5 5.6+2.1 (=1£1.1)* 6.6+1.9 6.3:2.6 (-.321.2) (—.62+.5)
Distancia cervical (cm)
Occipital distance(cm) 2.9:3.1 15219  (-1.4x2.1) 2.3:2.4 21232 (~.2+1.5) (-1.21+.0.8)
Distancia occipital (cm)
(F;\\//g EB 445 3.9+.5 (~.1£2) 35.8 3.5+.9 (~.01£.3) (—.12+.24)
\F/E);l EB 3.1+.4 2.9+.6 (—.2+.4) 2.3+.9 2.6+7 (.3+.5) (~0.43+.19)"
FEX1/FVC (US)
VEF1/CVE (US) 79+7.4 76+14.1 (-3+8.9) 66.8:18.2  74.7+87  (7.9:+158)  (-10.87:5.62)

FVC: forced vital capacity; FEX1: maximum volume of air exhaled in the first
second; FEX1/FVC: percentage of the forced capacity that is exhaled in the first
second over the total exhaled for the forced vital capacity.

*Intragroup differences between T1-T2 P < .05.

fIntergroup differences between GAS vs EA P < .05.

CVF: Capacitat vital forcada; VEF1: volum maxim d’aire espirat en el primer se-

gon; VEF1/CVF: percentatge de la capacitat forcada que s’espira en el primer

segon, del total de I'exhalat per a la capacitat vital forcada.
*Diferéncies intragrup entre T1-T2 P < .05.
Diferéncies intergrup entre SGA vs EA P < .05.
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With regard to posture observed via the different

photographs, the GAS group showed improvements
in most of them (Figures 2 and 3); while the changes
were less noticeable in the AS group (Figures 2 and
4). This article only includes the photos that show the

most important changes.

Figure 2. Participants in the GAS
group (left) and AS group (right),
before and after the intervention,
respectively. In the participant in
the GAS group one can see: 1)
better alignment of the thoracic
segment, since previously the
pelvic region was more forward
than the thorax; 2) correction
of the cervical hyperlordosis
and forward-jutting head; 3) im-
provement of the unloading of
the shoulders. In the participant
in the AS group one can see: 1)
correction of the shoulders, since
before they were in anteversion,
and better posture.

Figure 3. Participant in
the GAS group before
and after the interven-
tion. Correction of the
dorsal-lumbar kyphosis
can be seen due to im-
proved flexibility of the
posterior muscle chain
which allows for better
coccyx-femoral closure.

Figure 4. Participant in the
AS group before and after
the intervention. Correc-
tion of the dorsal-lumbar
kyphosis can be seen
due to improved flexibility
of the posterior muscle
chain which allows for
better coccyx-femoral clo-
sure.

En relaci6 amb la postura corporal observada a tra-
vés de les diferents fotografies, el grup SGA va obtenir
millores en la majoria d’elles (figures 2 i 3). Per contra,
les millores en el grup EA resultarien menys aprecia-
bles (figures 2 i 4). En aquest article s’han inclos només

les fotografies que demostren els canvis més rellevants.

l
| |

i

L2}

Figura 2. Participants del grup
SGA (esquerra) i grup EA (dreta)
abans i després de la interven-
cio, respectivament. S’observa
en participant grup SGA: 1) Mi-
llor alineacié del segment tora-
cic, ja que anteriorment la regio
peélvica estava més avancada
respecte al torax. 2) Correccio
de la hiperlordosi cervical i cap
avancat. 3) Millora de la descar-
rega de les espatlles. S’observa
en participant grup EA: 1) Cor-
reccié de les espatlles, ja que,
anteriorment es trobaven en
avantversié i amb major correc-
cio posterior.

— Figura 3. Participant del
A grup SGA abans i des-
prés de la intervencid.
S’observa una correccié
de la cifosi dorsolumbar
gracies a una millora de
la flexibilitat de la cadena
muscular posterior que
permet un millor tanca-
ment coxofemoral.

23

ul.

Figura 4. Participant del
grup EA abans i des-
prés de la intervencio.
S’observa una correccid
de la cifosi dorsolumbar
gracies a una millora de
la flexibilitat de la cadena
muscular posterior que
permet un millor tanca-
ment coxofemoral.
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Discussion

The results on improved flexibility in the two inter-
vention groups are in line with the results found in
a recent systematic revision of the efficacy of AS in
improving the flexibility of the ischiotibial muscle
(Medeiros, Cini, & Lima, 2016). On the other hand,
other methods like yoga (Gothe & Mcauley, 2016),
tai chi (Huang & Liu, 2015) and Pilates (Kamioka et
al., 2016) have also been shown to be effective in im-
proving flexibility.

The results achieved with the SGA group in
height, posture and flexibility of the present study
with people over 55 years of age are similar to those
found in an earlier studied that used GAS with a
sample of adolescents (Useros & Campos, 2011).
Likewise, another study using the GPR technique
demonstrated major gains in the extensibility of the
ischiotibial muscle compared to a stretching meth-
od using proprioceptive neuromuscular facilitation
(PNF) (Garrido-Marin et al., 2013).

The improvements in height and posture in the
GAS group can be justified by an overall improve-
ment in the neuromuscular coordination chains.
Thus, the decrease in muscle stiffness can be trans-
lated into decompression of the joints, so they can
gradually return to their physiological state (Souch-
ard, 2016a).

On the other hand, an increase in flexibility in
the AS group may not have translated into a sig-
nificant improvement in either height or posture,
by not taking into account the first essential prin-
ciple of GPR: the globality is to stretch all the
muscles of the neuromuscular coordination chains
at the same time. That is, this principle of global-
ity of muscle chains is based on the fact that there
is a systematic relationship among all the muscles
organised in the form of neuromuscular chains
(Souchard, 2012). In order to understand this con-
cept, all one has to do is stretch one end of a mus-
cle to see that it compensates at the other end of
the chain by shortening. Therefore, the simultane-
ity of the corrections is what defines the concept of
globality in GAS. Thus, in GAS isometric contrac-
tions are done in increasingly eccentric postures
while avoiding any compensation at the other end
of the chain, which is why the exercises are done
gently and gradually and are held for a period of
time (Souchard, 2016a).

Discussio

Els resultats aconseguits en la millora de la flexibilitat
en els dos grups d’intervencid, estan en consonancia
amb els resultats obtinguts en una recent revisio siste-
matica sobre I’eficacia dels EA per a la millora de la
flexibilitat de la musculatura isquiotibial (Medeiros,
Cini i Lima, 2016). D’altra banda, altres metodes com
el ioga (Gothe i Mcauley, 2016), el Tai Chi (Huang i
Liu, 2015) o el Pilates (Kamioka et al., 2016) han de-
mostrat, també, la seva eficacia per a millorar la flexi-
bilitat.

Els resultats aconseguits amb el grup SGA en la
talla, en la postura i en la flexibilitat del present es-
tudi amb persones majors de 55 anys son similars als
obtinguts en un estudi anterior utilitzant SGA amb una
mostra que incloia persones en edat adolescent (Useros
i Campos, 2011). Alhora, un altre estudi utilitzant la
tecnica RPG va demostrar majors guanys en l’extensi-
bilitat de la musculatura isquiotibial enfront del meto-
de d’estirament mitjancant la facilitacié neuromuscular
propioceptiva (FNP) (Garrit-Marin et al., 2013).

Les millores obtingudes en el grup SGA en la talla i
en la postura es poden justificar per una millora global
de les cadenes de coordinacié neuromuscular. Aixi, el
fet de disminuir la hipertonia muscular podria veure’s
traduit en una descompressid articular per la qual aques-
tes articulacions tornarien progressivament al seu estat
fisiologic (Souchard, 2016a).

D’altra banda, un increment de la flexibilitat en el
grup dels EA podria no veure’s traduit en una millora
significativa ni de la talla ni de la postura, al no tenir
en compte el primer principi indispensable de la RPG:
La globalitat és estirar tots els musculs de les cadenes
de coordinacié neuromuscular alhora, és a dir, que
aquest principi de globalitat de les cadenes musculars
es basa en el fet que hi ha una relacié sistematica de
tots els musculs que esta organitzat en forma de cade-
nes neuromusculars (Souchard, 2012). Per a entendre
bé aquest concepte n’hi ha prou amb estirar de 1’extrem
d’un muscul per a veure que en ’altre extrem de la ca-
dena es compensa amb un escurgament. Per tant, la si-
multaneitat de les correccions és el que defineix el con-
cepte de globalitat en el SGA. Aixi doncs, en el SGA
es realitzen contraccions isometriques en posicions cada
vegada més excentriques pero evitant tota compensacio
en laltre extrem de la cadena motiu pel qual els exerci-
cis es realitzen de forma suau, progressiva i prolongada
en el temps (Souchard, 2016a).
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Finally, the fact that improvements were not found
in the respiratory variables may be due to the fact
that the group intervention was done in two working
groups, instead of individualised treatments in which
breath control is higher. Strict breath control and ad-
equate supervision may have improved the results of
the respiratory variables.

Therefore, GAS can be considered an alternative
to AS, as it is an effective method for improving
height, flexibility and posture.

Conclusions

The GAS and AS stretching techniques can im-
prove flexibility after implementing a stretching pro-
gramme. However, the GAS programme has been
shown to be statistically more effective than the AS
in improving flexibility, height and posture in adults
over the age of 55. No changes were found in the re-
spiratory function of either of the two groups studied
after implementing the programmes. Due to the pau-
city of the current literature, it is essential to further
explore this in future studies. In the future, controlled
tests with larger samples are needed to confirm the
results.

Limitations and Future Prospects

It would be worthwhile to conduct future studies
bearing in mind: 1) the sample size: a larger sam-
ple could bring more validity to the study; 2) the
length of the intervention: a longer-lasting interven-
tion could increase the results, and in this study hav-
ing done a short intervention means being unable to
notice the potential effects of flexibility programmes
on back pain; 3) the inclusion of a control group.
Therefore, future studies with other populations
(sports, dance, general population, etc.) would be
worthwhile in order to analyse the benefits of the
GAS technique.
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Finalment, el fet de no haver trobat millores en les
variables ventilatories podria ser el resultat d’haver-se
realitzat una intervencidé grupal en els dos grups d’in-
tervenci6, en comptes de tractaments individuals on
el control de la respiraci6é és superior. Un control es-
tricte de la ventilacié i una supervisié adequada potser
haurien pogut millorar els resultats de les variables
ventilatories.

Per tant, el SGA podria postular-se com una alterna-
tiva als EA en ser un metode eficag per a la millora de la
talla, la flexibilitat i la postura.

Conclusions

Les tecniques d’estirament SGA i EA podrien millo-
rar la flexibilitat després de 1’aplicacié d’un programa
d’estiraments. No obstant aix0, el SGA ha demostrat ser
estadisticament més efectiu que els EA per a millorar
la flexibilitat, la talla i la postura en persones adultes
majors de 55 anys. No es troben canvis en la funci6 res-
piratoria després de 1’aplicaci6 del programa en cap dels
dos grups estudiats. A causa de la falta de bibliografia
actual, s’ha d’aprofundir en futures recerques. Es neces-
siten futurs assajos controlats amb una mostra més gran
per a confirmar els resultats.

Limitacions i prospectiva de futur

Seria interessant realitzar futures recerques tenint en
compte: 1) la mida de la mostra; si aquesta fos més gran
podria donar més validesa a 1’estudi; 2) la durada de la
intervencio; si aquesta durés més podria incrementar els
resultats obtinguts, i el fet d’haver realitzat una inter-
vencid curta comporta que no s’apreciin els efectes que
pogués tenir la practica dels programes de flexibilitat
realitzats en relaci6 amb el dolor d’esquena, i 3) haver
inclos un grup control. Per tant, seria interessant rea-
litzar futures recerques en altres poblacions (ambit es-
portiu, dansa, poblaci general, etc.) per a analitzar els
beneficis de la tecnica de SGA.

Conflicte d’interessos

Les autories no han comunicat cap conflicte d’interessos.
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