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THE EFFECTIVENES OF MEZIERES THERAPY IN THE UCAM’S ATHLETES
WITH LOW BACK PAIN

ABSTRACT

OBJECTIVE: it pretends to verify the effectiveness of the postural treatment of
Mézieres Method (MM) on different athletes with mild or moderate LBP.

DESIGN: Randomized, parallel and double blind controlled trial comparing pre and
post 24 weeks intervention within 2 groups: experimental and active control.
SETTING: Training Camp.

PARTICIPANTS: In total 139 athletes with LBP participated in the study.
Concretely, the sample used was formed by gymnasts of the National rhythmic
gymnastics in Murcia; Players in the UCAM Murcia CB / EBA basketball team, and
from UCAM Murcia Football Club team.

INTERVENTION: Accordingly, three basic postures are used, those that preferably
acted on the posterior chain in a more global way: supine position with the legs at 90
°,in a sitting position and in an upright position with a 90 ° flexion.

OUTCOME MEASURES: Visual Analogue Scale of pain (VAS), Sit and Reach
flexibility test, Runtastic Performance Pedometer Android App, Roland-Morris
Questionnaire (CRM) which measures physical disability of athletes and Health
status questionnaire (SF-12) were used. The SF-12 is composed in tow subscales
Mental Health (MCS) formed by 6 parameters and Physical Health (PCS) by other

formed by 6 parameters.
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RESULTS: By observing Control Group (CG) and Experimental Group (EG), it is

evident that the VAS pain assessment scale in pre-post tests (TO-T1), had a
significant value (F = 32.7; p<0.05; n2 = 0.19) in the between groups analysis. And
the between group effect size was high during the 50 sessions of treatment (d>0.8).
Also for the Sit and Reach back flexibility test it can be observed a significant change
between groups analysis (F = 27.7; p<0.05; n2 = 0.16). Furthermore for what
concerns the between group effect size it has been confirmed as high during the
intervention period (d>0.8).

For the Runtastic pedometer performance also in the between groups analysis it is
noted a significant effect (F = 399.1; p<0.05; n2 = 0.74) and a high effect size
throughout the treatment phase (d>0.8 as described in table .2)

The disabling status (CRM) was observed in the difference between groups and a
significance was noted on the own analysis (F = 44.2; p<0.05; n2 = 0.24). Concretely,
the effect size was high during the 24 weeks of treatment (d>0.8). And furthermore
the differences between groups of the health status (SF12) and the effect size
analyzed for the two subscales (PCS and MCS) were also significant (p<0.05; d>0.8).
CONCLUSION: MM can be applied in established conventional protocols to
alleviate pain and functionality, by improving the quality of life of the sportsman
together with his physical and emotional state.

KEYWORDS: Stretching; Compensation; Manual therapy; Low back pain;

Sportsman; Postures.
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LA EFECTIVIDAD DE LA TERAPIA MEZIERES EN LOS DEPORTISTAS DE
LA UCAM CON DOLOR DE ESPALDA

RESUMEN

OBJETIVO: Se pretende verificar la efectividad del tratamiento postural del Método
Mézieres (MM) en diferentes atletas con dolor lumbar leve o0 moderado.

DISENO: Ensayo aleatorio controlado, paralelo y doble ciego que comparé la pre y
post intervencion de 24 semanas en 2 grupos: experimental y control activo.

AJUSTE: Campo de entrenamiento.

PARTICIPANTES: Ciento treinta y nueve atletas en total, con dolor de espalda
(LBP) participaron en el estudio. Concretamente, la muestra utilizada estaba formada
por gimnastas de la gimnasia ritmica nacional en Murcia; Jugadores del equipo de
baloncesto UCAM Murcia CB / EBA, y del equipo UCAM Murcia Futbol Club.
INTERVENCION: En consecuencia, se utilizaron tres posturas basicas, aquellas que
actuaron preferiblemente en la cadena posterior de una manera mas global: posicion
supina con las piernas a 90 °, en posicion sentada y en posicion vertical con una
flexion de 90 °.

MEDIDAS DE LOS RESULTADOS: Se utilizaron; la escala analégica visual del
dolor (VAS), la prueba de flexibilidad Sit and Reach, la aplicacion de Android
Runtastic Podometro, el cuestionario de Roland-Morris (CRM) que mide la
discapacidad fisica de los atletas y el cuestionario de estado de salud (SF-12).
RESULTADOS: Al observar el Grupo de Control (CG) y el Grupo Experimental

(EG), se evidencio que la escala de evaluacion del dolor VAS en las pruebas previas
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(TO-T1) tuvo un valor significativo (F = 32.7; p<0.05; n2 = 0.19) en el analisis entre

grupos. Y el tamafio del efecto entre los grupos fue alto durante las 50 sesiones de
tratamiento (d>0.8).

Para la prueba de flexibilidad Sit and Reach se pudo observar un cambio significativo
entre el analisis de grupos (F = 27.7; p<0.05; n2 = 0.16). Ademas, por lo que respecta
al tamarfio del efecto entre grupos, se confirmd que es alto durante el periodo de
intervencion (d>0.8).

Para el rendimiento del podometro Runtastic, en el andlisis entre grupos, se observo
un efecto significativo (F = 399.1; p<0.05; n2 = 0.74) y un alto tamafio del efecto
durante toda la fase de tratamiento (d>0.8).

El estado de incapacitacion (CRM) se observd en la diferencia entre grupos y se
anotd una significacion en el propio analisis (F = 44.2; p<0.05; n2 = 0.24).
Concretamente, el tamafio del efecto fue alto durante las 24 semanas de tratamiento
(d>0.8). Y las diferencias entre los grupos del estado de salud (SF12) y el tamafio del
efecto analizado para las dos subescalas (PCS y MCS) también fue significativo
(p<0.05; d>0.8).

CONCLUSION: MM puede aplicarse en protocolos convencionales establecidos para
aliviar el dolor y la funcionalidad, al mejorar la calidad de vida del deportista junto
con su estado fisico y emocional.

PALABRAS CLAVE: Estiramiento; Compensacion; Terapia manual; Dolor lumbar;

Deportista; Posturas.
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”If the facts don’t fit the theory, change the facts.”

- Albert Einstein
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I-INTRODUCTION






CHAPTER I: INTRODUCTION 29

I-INTRODUCTION

1.1 EPIDEMIOLOGY OF LOW BACK PAIN (LBP)

The Low Back Pain (LBP) is characterized as a public health affair by World
Health Organization (WHO) because of the presented prevalence and not only,
moreover, it affects the physical, emotional, and social aspects of individuals.
According to the statistics, 70% of the adult population in the world represents
back pain once during lifetime (1), while in the athletes population the frequency
ranges from 1 to 30%, varying between some sports and others (2,3,4).
Fortunately, only 4% of the population requires surgical interventions due to pain
©)

In fact, the LBP is common in people between adolescence and adulthood
who are in the first years of academic training because they spend many hours in
classrooms sitting at a desk, decreasing their time and ability to perform physical
sports activities, thereby increasing the risk of having loss of sleep, depression,
headaches or developing unhealthy habits such as the use of cigarettes or alcohol
(6).

Several other factors have been associated with LBP such as sex, age, body
mass index, low level of education, physical activity, cigarette consumption,
psychological factors including anxiety and depression, maintained postures, etc.
(6,7,8,9).

Therefore, LBP tends to influence people's quality of life by inhibiting the
freedom of movement, hindering the changes of the posture that the person
adopts to carry out their daily activities (such as moving weight, walking, sitting
or standing, sexual activity, social life, etc.).

Stating that it can be added that lumbar pain is harvested, thanks to
stimulation of specific receptors, distributed throughout the body, such as skin,
joint capsules, and mucosal mass. The so-called nociceptors, are responsible for
transmitting this signal to the marrow and the nervous system gives rise to a
response. The nervous transmission of this pain is influenced by several

substances whose action can be inhibitory (encephalins) or facilitative
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(prostaglandins) (10). Precisely, the lumbar pain or back pain is concentrated at
the level of the lumbosacral vertebral column. The risk of suffering from this pain
increases in adolescents due to their participation in sports activities which
presuppose a high level of stress in the lumbar spine (11). While the person's
feeling is based on pain in the kidneys, back, waist or hip. In some cases, this pain
can expand and reach the area of the buttocks or the lower limbs. On the other
hand, sciatic pain is the one that is reflected in one or both lower limbs and
follows the path of the sciatic nerve. And finally, non-specific backbone is the one
where there is an absence of apparent cause (12). Definitively, in this study, I will
always refer to the first case, lumbar pain or back pain, always located at the
lumbosacral vertebral column.

Correspondingly, it is admitted that the classifications of LBP according to
pain suffer, structure, duration and distribution differ. In this merit, lumbar pain,
depending on its duration, can be defined in four types (13):

1. Recurrent lumbago pain: Several episodes of back pain can occur in the last
twelve months;

2. Chronic lumbago: causes back pain that lasts more than 6 months
uninterruptedly;

3. Acute lumbar pain: the pain that is not considered chronic, which happens
suddenly and recently;

4. Transient lumbar pain: It lasts less than three months and usually does not
repeat during a year.

Pérez et al. (2007) follows the same line of Balagué (2012) according to the
duration of backbone pain and classifies the acute lumbago, which lasts less than
6 weeks, in subacute between 6 and 12 weeks, and recurrent lumbago, which
occurs in subjects who have had previous episodes of low back pain with periods
without pain (13, 14).

But in the bibliography it can be find even another LBP classification based
on the symptoms of lumbar pain.

With special regard to Segui and Gervas (2002), primary LBP is usually
defined with a mechanical symptomy, where in 5% of cases there may be several
structural alterations of the disk, joints or alterations of the biomechanics of the
lumbar vertebral column. Meanwhile in a higher percentage, around 60-80%,

primary backbone has no apparent cause. These same authors classify secondary
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LBPs, which are related to various inflammatory processes, tumors, infections or

metabolic pathologies (12).

1.2 SPORTS INJURIES AND LBP

In the way that LBP affects the general population, it is very common to see
athletes from a multitude of sports such as soccer, tennis, volleyball, basketball,
gymnastics, diving, weight lifting, golf and rowing with LBP (15,16,17). The
incidence of backbone in young athletes has been heavily studied in the literature,
determining the percentage of incidence in this population between 1-30% (2, 4).
In addition, the literature states that in all sports injuries the backache represents
10-15% of total cases (18, 19).

Intuitively, it is not by chance that this study focuses on the treatment of
sportsmen LBP such as rhythmic gymnastics, basketball and football.

As for the deported lesions mentioned earlier, the most traumatic is the one
that affects the spinal cord injury (SCI), being one of the most feared influences.
Although it may seem impossible in sports, 11,000 cases in the United States in
one year were identified, 9% was related to sports, being the fourth most common
cause of spinal cord injury (20).

In sports, not only is it possible to see spinal cord injury, but also death from
this same cause. Exactly in football, 116 deaths were detected due to cervical spine
injuries between 1945 and 1994 period (21).

In this context, Eddy et al., (2005), presents lesions of the herniated disc.
And LBP is one of the most common affinities in the affected population, causing
80% of it, while having some lumbar pain episode during lifetime (22, 23, 24).
However, the disk hernia is less common, with only a prevalence of 2-5% (25). As
the pulp nucleus is generally ejected between the two vertebral bodies due to the
weakness of the back ligament (26). Also is known that 95% of horned disks occur
in L4-L5 and L5-51, and the latter is the most common. The symptoms that can be
found in this pathology are back and also leg pain.

Another damage that affects the spine is spinal stenosis, which involves a
narrowing of the spinal canal. The origin of this can be congenital or acquired.

When this affect is acquired, it is assumed that the enlargement of the joints,
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ligaments and invasion of the vertebral disc occurs. Effects symptoms suggest
weakness and cases of paresthesias that may last for a few seconds, and in very
rare cases a permanent pain and paralysis can be verified (27).

The literature determines that radiography serves as the primary method of
diagnosis (28), however, many authors recommend studying the entire spinal
cord and not just the affected part (29). In those cases in which the affectation
ceases and there is no symptomatology, the authors do not prevent the return to
sports practice (30), even on the contrary, there are other authors, who in

situations with root canal stenosis, totally ignore the sport practice (29).

1.3 THE INCIDENCE OF BACK PAIN IN SPORTS

Among the percentages that can be found in the literature, as regards the
incidence of back pain in various sports, gymnastics stands out with 11% (31) and
football with 50% (32).

According to Sward et al,, (1991), low back pain in elite gymnasts was
higher than in the control group, with 79% and 38%, respectively.

If we compare different groups of athletes in different modalities, with
control population of the same age and sex, but not professionals of that specialty,
we would find that according to Granhed and Morreli (1988) the prevalence of
low back pain in wrestlers was significantly higher than that found in the
population of the same age, respectively of 59% and 31% (2).

This incidence of LBP in sports is explained by several authors because of
the existence of low abdominal muscle strength, muscular imbalances and poor
flexibility of the lower limbs (16).

In addition to the abdominal muscles, the hip muscles play a very
important role in the transfer of forces from the lower limbs to the vertebral
column, during both activities and in an upright position (33, 34).

Comparatively, there is evidenced that poor resistance in the hip extensors,
such as the gluteus maximus and the gluteus medius, is related to LBP (16).

As a result of this lack of muscular work, the literature recommends the
work of the upper body, with improvements in isometric strength in the
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abdominal muscles, as well as the work of flexibility in the back muscles of the
thigh, in order to give stability and protection of the lumbar spine (35,36,37).

Concerning to the sport, although most athletes have developed this kind of
work, it is very common to find backbone as a high incidence pathology, as has
been shown in the previous lines (38, 39).

There is a real interest in knowing why LBP becomes a very common
disease in this type of population, given that it is assumed that people are in good
physical condition. One of the main causes cited in the literature about the reason
why even athletes with a high physical condition suffer from this disease is
because they often develop sports that involve disk compression movements
during flexion, lifting loads or torsion movement (38).

Leading to the understanding, even the athlete has a proper muscular
development of the trunk, sport and the specific technique of this, we suppose
situations of great stress for this vertebral area. The mechanism that occurs in
these situations of great physical stress, is that the soft tissues, such as the
muscles, the cartilage of the facets, the ligaments and the intervertebral discs, can
not withstand the cutting movements, as well as the compression or movements
of twist. Properly this, begins to produce imbalances that directly influence the
mechanics and biomechanics of the vertebral column (40). Therefore, we can say
that athletes, like the general population, can undergo biomechanical adaptations
in the lumbar spine tissues (41).

In this context, the literature mainly indicates three main mechanical causes
of LBP in this type of population: muscle and ligament disorders, disk
degeneration and spondylolisthesis (42,43,44). In contrast, the less pronounced
causes in this population are stress fractures in the joints and faces of the sacrum
(45).

Especially the spondylolisthesis is closely related to the repeated
hyperextension movements that occur in sports such as gymnastics, figure
skating, diving and soccer, as well as hyperlordosis, which is also considered the
second leading cause of back pain in adolescents (46). Referring to the latter, this
injury occurs during the growth of the axial skeleton, because it grows faster than
the surrounding soft tissues, producing muscle pain (47).

In this circumstances is affirmed that not only LBP is one of the most

common conditions in the general population, but it is present also in younger
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athletes. In this population has a prevalence between 10-15% (32). This pain in
most cases is related to spondylolysis situations (48). Micheli and Woods (1995),
in their retrospective study of 100 cases, found that almost half of those cases with
back pain were due to spondylolysis (46). This affectation presupposes a defect in
the inter-articular part of the vertebrae. It is estimated that about 5-6% of the
population has spondylolysis (49) while in athletes it has a much higher
prevalence, where about 43%-90% (50, 51) of spondylolysis occurs in L5 (52, 53).

This affectation is defined as a stress fracture in one of the vertebrae of the
vertebral column, which evolves progressing into a sliding of the vertebrae and
giving rise to spondylolisthesis. Spondylolisthesis instead is a displacement of
some vertebrae after bilateral spondylolysis has occurred. It is a more frequent
affectivity in adolescents, due to incomplete maturation of the inter-articular
portion, which makes it more susceptible to injury.

The symptoms are focused on LBP, which is exacerbated by the extension of
the spine. The sports in which you can see more cases of spondylolysis are
gymnastics (11%), diving (43%), weightlifting (23%) and fight (30%) (32, 50.51).

1.4 MANUAL THERAPY AND LBP

Spinal manipulation is defined as a high velocity and low amplitude
mobilization technique, beyond its limitation of joint movement. Spinal
mobilization instead involves low speed passive movements within the limit of
the common movement range (54, 55).

Most studies do not make a clear distinction between manipulation and
mobilization, because in clinical practice they are part of a "spinal manipulation
package", which is often referred as manual therapy (56).

Twelve studies were found focused on the effectiveness of manipulation
and / or spinal mobilization (considered the same) compared to other procedures,
some of which were considered placebo (54,55, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66),
while two are separate manipulations and spinal mobilizations (67, 68). Table. 1

In this respect, the studies of Hemmila et al., (1997), Koes et al., (1992),
Postacchini et al., (1988), Skargren et al., (1997), revealed that spinal manipulation
showed no significant differences in physiotherapy and physical exercise,
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compared to short or long-term pain as well as on the degree of physical
disability (69, 70, 71, 72) (Table. 1).

The clinical trial of Aure et al., (2003) instead, found significant differences
in the return of work of manual therapy compared to exercise, with significant
differences for both groups in terms of pain, disability and mobility after the
intervention of 8 weeks lasted for 12 months (73) ( Table. 1)

Whereas the study by Childs et al., (2004), concludes that the predictive
clinical role of spinal manipulation should be considered for decision-making on
interventions in non-specific mechanical low back pain. This predictive role is
based on the duration and position of symptoms, on lumbar and hip mobility and
on unsafe movements (74) (Table. 1).

Many studies other have grouped vertebral pains of different length and
position, not being able to differentiate the subgroups of chronic low back pain.

From the other side, most of the manipulation/ mobilization treatments
were administered by personnel who were considered "qualified" within their
own medical specialty (osteopathy, chiropracticc, manual medicine,
physiotherapy), although the qualification requirements are different among
professions. Furthermore, the techniques used in the tests were more commonly
administered twice a week (1-7 times a week) and more commonly for a period of
2-3 weeks (2-9 weeks). Anyway, it was concluded that there is no evidence to
suggest that long-term manipulative treatment contributes to any additional
benefit (75) (Table. 1).

The most systematic reviews of the effectiveness of manual therapy
included evidence in spinal manipulation and spinal mobilization, both of which
were considered to be the same treatment. As such, it was impossible to

determine the relative efficacy of spinal manipulation or mobilization (56).
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Table 1. Studies on the effectiveness of manual therapy in LBP

First
Author’s Research topic Journal's Name | Year | References
Name
Exercise therapy and . .
Tidsskrift for D
Brox et al. manipulation in LBP idsskrift for .en 1999 54
norske legeforening
Koes etal. Systematlc Rgmew/Spmal Spine 1996 55
manipulation for LBP
Harvey etal. | Spinal manipulation for LBP Manual Therapy 2003 56
20 Years of RCT of
Abenhai
benalalm ot manipulative therapy for Clinical and 1992 57
' back pain Investigative Medicine
. . . Journal of
Eff; f ch
Assendelft et . 1cacy.0 ¢ 1ropract1c. Manipulative and
al manipulation for back pain/ Phvsiological 1992 58
’ Blinded review RCTs Y Bi¢
Therapeutics
Journal of
Assendelft et | effectiveness of chiropractic Manipulative and
. . 1996 59
al. for treatment of LBP Physiological
Therapeutics
Effecti £
Assendelft et . ectl.veness o Nederlands Tijdschrift
manipulative therapy in 1998 60
al. . ; voor Geneeskunde
LBP/Systematic review
Assendelft et | Spinal manipulative therapy Annals of Internal 2003 61
al. for LBP/ A meta-analysis Medicine
A review of the evidence for
Cherkin et al. the effectiveness, massage Annals of I.nternal 2003 2
therapy, and spinal Medicine
manipulation for back pain
Specific stabilization exercise .
Ferrerira at al. | for spinal and pelvic pain/A Austrah'an Journal of 2006 63
. ) Physiotherapy
systematic review
Koes et al. Physiotherapy exercises and British Medical Journal 1991 64

back pain/ A blinded review
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Table 1. Studies on the effectiveness of manual therapy in LBP (continued).

First

. ournal's
Author’s Research topic J Year | References
Name
Name
Ottenbacer ficacy of pinal ,
ot al manipulation/mobilization Spine 1985 65
' therapy/A meta-analysis
Shekelle et al. Chl.ropra.ctlc spinal Annals of I'nternal 1998 66
manipulation for LBP Medicine
Journal of
Andersonet A meta-analysis of clinical trials | Manipulative and 199 7
al. of spinal manipulation Physiological
Therapeutics
Spinal manipulation/A Journal of Pain
Ernst et al. systematic review of sham and Symptom 2001 68
controlled, double-blind, RCT Management
Archives of
Hemmila et RCT on patients with prolonged | Physical Medicine
) 1997 69
al. back pain and
Rehabilitation
Effectiveness of manual therapy,
Koes et al. physiotherapy for nonspecific Spine 1992 70
back and neck complaints/RCT
.. Efficacy of various forms of
Postacchini et conservative treatment in LBP/A Neurology 'and 1988 71
al. . orthopedics
comparative study
Chiropractic and physiotherapy
Skargren et al. | treatment for low back and neck Spine 1997 72
pain
Manual therapy and exercise
Aure at al. therapy in patients with chronic Spine 2003 73
LBP/RCT
LBP most likely to benefit from Annals of
Childs at al. spinal manipulation/A . 2004 74
Cq . Medicine Internal
validation study
L. Osteopathic manipulative
L d t
tcaardone a treatment for chronic LBP/ A Spine 2003 75

al.

RCT
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1.5 THE ROLE OF MUSCLE STRENGTHENING IN LBP

Muscle strengthening is part of the therapeutic physical exercise which
includes any rehabilitative program in which, during the sessions, the
participants are required to perform dynamic or static movements and where the
exercises are intended to be supervised and / or prescribed (76).

Following the above mentioned argumentation line, the clinical studies of
Bronfort et al., (1996), Hansen et al., (1993), Johannsen et al., (1995), and Manniche
et al., (1991) compared a certain type of muscular stabilization and motor control
of the local lumbar stabilization system with other types of exercises (77,78,79,80).

Advancing with the bibliographic research, two studies have shown better
results than pain and the degree of physical disability, for an intensive program,
rather than a slight exercise (80,81); two others found no significant differences
between stabilization exercises and general physiotherapy exercises (78) or
stretching exercises (77) and finally another study found no significant differences
between stabilization exercises and general coordination training, in terms of
improving pain and the degree of physical incapacity (79).

Comparatively another study deduces that there are no significant
differences between muscle strengthening exercises and aerobic exercise (82),
compared to pain improvements up to one year after treatment. Another quality
test showed that muscle-strengthening exercises gave similar results to
McKenzie's exercises in terms of improving pain and the degree of disability (83).

As for aerobic exercise, there has been limited evidence that there is no
difference between aerobic and strengthening exercises compared to pain
improvements up to 1 year after treatment. The degree of physical disability was
considerably reduced after 6 months in the aerobic group, compared to the
muscle strengthening group, but the difference disappeared in 12 months (82).

A further clinical study presented limited evidence in an aerobic exercise
program combined with education, being more effective than flexion and lower
back pain training, in terms of pain immediately after the program (84).

Mannion et al., (2001), with an intervention based on aerobic group
exercises (10-12 per group) against a small group (2-3 participants) of individual
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physiotherapy exercises, states that no clinically relevant improvements of pain
and physical disability were found (85).

Obviously these research results bring to the attention the fact that further
steps should be done in this aspect, aiming to better understand and capture the
effects of muscle strengthening in LBP.

1.6. MEZIERES METHOD (MM)

The Mézieres Method (MM) was implemented in 1947 by Frangoise
Mézieres, a French physiotherapist who carried out his research on posture and
muscle chains. The results of the research were published in 1984, in which the
principles of his new method are defined through observation and experience as a
professor of anatomy and physiology at the French School of Orthopedics and
Massage. Mézieres died in 1991 at the age of 82, she founded the association that
bears her name "International Mezquist Association of Kinesitherapy (A.M.LK)"
(86).

Inspired by his first studies and original observations in 1947, invalidating
numerous classical principles, the Mézieres gymnastic method can be considered
as an analysis of the disorders of the statics and their pathological consequences,
leading to a treatment of global posture type. According to the therapist,
"damage is never where it manifests itself" (87).

The therapeutic principle of this technique is based on working in a correct
position through the lengthening of the muscle chains, progressively balancing
the muscular work without making any compensation (88).

According to Mézieres, "any shortening of the posterior musculature causes
a retraction of the entire chain". Meanwhile any attempt to reduce cervical
lordosis will cause an increase in lumbar lordosis, as noted in the observation of
the principle. Thus, the solution will never be to reduce its lordosis, which is
primary according to it (89).

Through this technique, the shortened muscles are never tense because of
tonic imbalances, but the patient is induced to perform voluntary muscular
contractions located in distant points of the imbalance found, so that when these
contractions are made, the relaxation effect of the contraction causes the initial
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tonic imbalance and consequently a morphological correction is obtained. In other
words, the technique does not try to teach the erected station to the individual,
but to help him achieve his correct postural balance (89).

MM looks at the patient globally and analyzes the physiological rhythms of
each patient, adapting treatment techniques to individual reality. In addition, it
works in conjunction with breathing exercises, manual techniques and active
stretching exercises that rebalance the muscle chains and allow maximum
functioning (90).

Each treatment is individual, but the difficulty lies in the fact that the
development of a session will be a set of answers derived from the examination of
the subject and his/her behavior during all the postural phases. There are no lines
of treatment, they are a series of personalized postures that tension the muscle
groups responsible for lordosis, internal rotations and the chest block in
inspiration (91).

The physiotherapist who uses the postural treatment Mézieres assists the
patient continously in such a way as to better perceive his/her body together with
breathing. Therapeutic progression will be the main key in order to achieve
treatment success.

Being in the theme of breathing (fundamental for treatment) this method
could favor the relaxation of accessory-inspired muscles (which are hypertonic) in
the Bronco Obstructing Chronic Pneumonia (BOCP) to reduce the dependence of
breathing with the upper portion of the thorax and reduce muscle tension
associated with dyspnoea, improving the patient's breathing pattern and
ventilation, emphasizing diaphragmatic breathing and relaxed breathing, i.e:
reduction of respiratory work, respiratory rate and use of accessory muscles,
projecting controlled breathing into functional activities ( 92).

According to Mézieres, the diaphragm is the main motor muscle of
respiration and also one of the most important for static electricity. Associated
with the psoas and the iliac, it helps to form the anterior-internal chain which can
determine the maintenance of lumbar lordosis in conjunction with the muscles of
the posterior chain. Mézieres claimed that the diaphragm muscle was frequently
blocked in inspiration, increasing the lumbar lordosis and positioning the thorax
in a high position (86, 91).
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The ideal work to restore its elasticity and to drop "the lordosis" will be an
expiratory work, and only by moving away the frenetic center (non-contractile
part of the diaphragm constituted by the juxtaposition of the central tendons of
the digastricos muscles) of the peripheral insertions, it will be possible to recover
optimal extensibility of the contractile part and secondly loosening of the loins
(94).

Mézieres also explains the fact that the tendency in physiotherapy is to
strengthen the muscles, but the deformations do not necessarily derive from the
weaknesses. The problem may be the hypertonia of inspiratory muscles that are
static (eg in BOCP, hypertony of accessory muscles due to overuse). The problem
of deformations would be a problem of elasticity of the muscles. For this reason, it
proposes a work of eccentric contraction (the muscle is composed of contractile
and elastic elements, if they contract the muscle that stretches it, they lengthens
and retains its strength), to return to elasticity (95).

A dynamic muscle tone can serve as an indication, but doing it with a static
muscle only aggravates the pathology, because it will increase its shortness and
rigidity, it will end up causing greater deformity. Philippe Souchard, a student
and assistant to Francoise Mézieres, considers the toning of static muscles to be a
typical mistake; for him it is necessary to restore the lost elasticity. Static patients
have become rigid and hinder joint mobility. If they are passively stretched, they
will not increase their muscle mass. But is admitted that if we rub to them, the
degree of rigidity will increase (94).

In this way, and based on the acquired muscular flexibility, pain aches and /
or slow modification of the static is achieved towards the desired harmonization.
After the healthy recovery, there is a marked increase in body awareness, a new
attraction for aphrodisiac of forgotten life (better quality of life), general relief and

a slow rebalancing of neurovegetative functions (96).
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1.6.1 Méziéres Method psychology

According to Mézieres, mind and body are in an intimate relationship.
Therefore re-education must take into account the personal history of the patient
in his/her physical and psychic globality, that is, treat the human being from a
functional, physical and psychological point of view. Considering that the body
or its deformities create anxiety (88, 95). The body is not something material but
an entity that must be understood and conceived as a whole somatic and psychic,
with its fragility, its strengths, its individual peculiarities and its history (97).

The feeling of lack of air creates a certain anxiety and decrease of activities,
the physical deterioration results in a low self-esteem that can further cause a
depression. The prevalence of depression in patients with Chronic Obstructive
Pneumonia (COPD) is estimated between 6%-50% and is a predictor of mortality.
The Van Manen study concluded that the risk of depression in the patient with
COPD is 2.5 times higher than in the general population (98). Furthermore, they
have restlessness, lack of spontaneity and security (99). It is because, as we saw
earlier, psychological support plays an important role in the RR of patients with
COPD (100).

The treatment of patients with BPC, anxiety and depression is totally
pharmaceutical. And unfortunately, very few studies have investigated the
efficacy of anxiolytics in COPD (101).

In this logic, the Mézieres method (MM) could be a therapeutic alternative
to acting on a psychological level, reducing the vicious circle of deconditioning
produced by anxiety and depression. As the treatment includes body awareness
techniques and exercises, stimulating the proprioceptive mechanisms located in
muscles and joints.

By this way, through MM the person will know better the different parts of
his/her body and will feel a new body schema, thanks to the interconnections that
occur between these proprioceptive receptors and the brain, especially there will
be an improvement in harmony between body and mind (102).
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1.6.2 Scientific bases and technical aspects of the MM

1.6.2.1 The fundamental laws of the MM

With the "laws" of his technique, Mézieres tried to summarize the
conclusions extracted from own observation on the main treatments and the
results that follow constitute a sort of catalogue of the method.

* First law: the back muscles behave like one muscle.

From this myofascial unit was born the concept of "muscular chain",
annalized continuously.

Second law: the back muscles are too strong and too much courts.

Both characteristics make them acquire a natural tendency towards
hypertonia and retraction. The shortening would be responsible for our
deformations and not for muscle weakness, as postulated by the classical theories
of physiotherapy.

¢ Third law: any localized action, both prolongation and shortening,
instantly provokes the shortening of the whole system.

This particularity would force to work globally as a whole and not to limit
the therapeutic approach to a single muscular region.

e Fourth law: any opposition to this shortening immediately causes
lateroflexions and rotations of the vertebral column and limbs.

In this law, Mézieres has done nothing but emphasizes the biomechanical
behavior of muscles able to develop actions in different planes thanks to its helical
position in the body. Therefore, when we stretch a muscle in one of its functional
planes, it will tend to express its shortening in others.

e Fifth law: the rotation of the limbs due to the shortening of the chains
always takes place inside.

This law was one of its main empirical findings. The rotational
phenomenon is due to the relief that the back muscles of the vertebral column do
with the internal rotatory muscles of the limbs, such as the great dorsal or the

hamstrings.
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1.6.3 The Mézieres Concept of the muscle chains

Frangoise Mézieres defines muscle chains (87) as sets of interlocking
polyarticular muscles (that is, superimposed like tiles on a roof). This
interweaving is of great importance as it gives to the chains their power, their

vocation to shortening and, above all, the mobility of compensations.
1.6.3.1 Rear chain

The first muscle chain defined was the posterior chain, responsible for
changing the evolution of the patient in an upright position. This classic concept
of muscle chains was further developed and adopted by three disciples: Philippe
Souchard, Leopold Busquet and Godelieve Denys-Struyf; although they later
developed their own methods, by incorporating these concepts as already
described by Kabat (103). The posterior chain extends from the back of the skull to
the ends of the toes in the back, passing in front of the leg after passing through
the back and ending in the tuberosity of the tibia (Fig. 1).

1.6.3.2 The front-internal chain

This chain meets inside of the belly and is constituted from diaphragm and

iliopsoas (Fig.2)

1.6.3.3 Brachial chain

It is located in the front side of the shoulder till to the fingertips. They
integrate the coracobranaciale; brachial biceps; epitrochlear: round pronator,
flexor carpi radialis, palmaris longus, flexor carpi ulnaris, flexor digitorum
superficialis; flexor of deep fingers; flexor longus of the thumb; square pronoun;

lumbricales; interosseous handheld; tenaris muscles and muscles of hypotension
(Fig.3)
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Figure 1. Rear chains of MM (NISAND, 2010)
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3

Figure 3. Brachial chain of MM (NISAND, 2010)



CHAPTER I: INTRODUCTION 47

1.6.3.4 Anterior neck chain

This chain is constructed from 4 muscles in the anterior part of the cervical
vertebrae as: the anterior rectum, the major and minor of the head; the very long
of the head and neck (Fig.4). This chain was described in 1981 by Michaél Nisand
and incorporated in 1984 by Francoise Mézieres in her work entitled "Originalité
de la méthode Mézieres" (89).

A

Figure 4. Front chain of neck (NISAND, 2010)
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According to Mézieres, these chains, with their tendency to retraction, curve
our body in the same way that an arch bends when the string is tightened.
Moreover, by virtue of the different working directions of the muscles of the
chains, deformations could appear in the three floors of the space which, if

aggravated, would cause pain and dysfunction (89).

1.7 PRINCIPLES OF MM

This technique is based on seven fundamental principles (90).

First principle: "Everything derives from the stiffness of the posterior
muscles”

This principle explains that in the standing position, a noticeable muscular
activation by the spinal muscles is not necessary, on the contrary, its flexibility is
of great importance. From the other hand, several alterations of the spine can be
resolved with muscle flexibilization, considering that the weakness of the
extensor muscles should not be combated, but rather their rigidity (104).

Interpreting the first principle, in a normal position the balance is stable and
does not require any muscular contraction. And the strength of the spinal cord
must not intervene in the normal position, on the contrary, its flexibility is
indispensable because its static contraction is eccentric. In this way the
physiological lordosis is accentuated with the upright position and with the
movements of the limbs. The upright position increases the vertebral curves and
shortens the spinal points that support the arches. The different deviations in the
anteroposterior direction are resolved with the flexibilization of these muscles
(105).

Second principle "There is only lordosis, lordosis is responsible for
kyphosis, it is a lordotic compensation”
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Lordosis is the origin of all deformations and only treatment of lordosis
should be considered, regardless of severity. Despite its curves, the rachis has two
posterior concavities: dorso-lumbar and cervico-dorsal.

There are two physiological lordosis oriented differently. The apparently
domed region is the point of union of the two concavities. It is located in the area
of the shoulder blades (89).

According to Mézieres, lordosis is the origin of kyphosis and lordosis must
be reduced to correct kyphosis. The theory is identical for scoliosis: the spinal,
which produce lordosis, are also rotators and lateral flexors. The shortening of the
posterior muscles causes flexions and rotations in cases or postures (or
movements) that are not strictly symmetrical. Spinal cord can therefore cause
scoliosis. By lengthening them, the lordosis can be reduced and the rotations and
lateral folds can be corrected. So the conclusion is: "there is only lordosis", and the

need to correct lordosis is to erase scoliosis.

Third principle: "Solidarity of the trunk and the limbs. The influence of
the internal rotation of the limbs"

The limbs are integral with the trunk and the popliteal cavity constitutes a
third posterior concavity. The lengthening of the popliteal fossa causes more
lumbar or cervical lordosis, and inversely the rectification of spinal lordosis
implies the flexion of the knees. The lordosis is always accompanied by the
internal rotation of the limbs. This compensation produces:

In the upper limbs, the curl of the shoulders forward and the pronation of
the hands. The lengthening of the internal rotators is immediately compensated
by a high lordosis and the raising of the shoulder, which, going backwards, still
increases the lordosis . Hence the need to simultaneously correct all lordosis and
internal rotation.

In the lower limbs, in any case, the femur is always in internal rotation.
Lordosis and internal rotation are the only responsible for the curved knee. When
an external rotation of the thighs is performed, completely correcting the lordosis,
the recurvatum disappears and the knee can barely lengthen normally as in
Figure 5 (89).
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Figure 5. Third principle of MM: Influence of internal rotation of the limbs
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Fourth principle: "Influence of the diaphragmatic block"

The lordosis is closely related to the diaphragmatic block and respiratory
problems, because the diaphragm has the tendency to lordodizare and extend the
first three lumbar vertebrae, since the epispinoid tends to encode the first three
lumbar vertebrae and insert them in the anterior flexion, and then keep static
(Busquet, 2008, p.28).

Fifth principle: "Without quadriceps there is no good support"

The importance of the muscle tone of the quadriceps in the body statics is
fundamental. It has been observed that its contraction is very intense when the
lordosis and internal rotation of the femur are maintained, which puts the whole
body taut (104).

Sixth principle: "The abdominals"

The classic abdominal exercises have no effect on the chest, since the
technique forgets to perform them with a total lengthening of the vertebral
column, which requires that the pre-cervical muscles are simultaneously in
contraction. Dictating a rule "when a partial lengthening of the posterior
musculature is not possible, the partial contraction of the anterior musculature is
inoperative". Consequently, it is essential to act simultaneously from one end of
the spine to the other in the anterior and posterior planes to obtain one elongation

in one and one shortening in the other (89).
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Seventh principle: "Effects of head positions"

The occipital elevation in the plane of the bachelor and the sacred. This
movement, which recruits the pre-cervical muscles, involves the elevation of the
entire anterior thoracic wall and cancels the cervical lordosis. With compensation
increases the lumbar lordosis that extends to the dorsal region. This inversion of
the dorsal curve must be correct.

The lateral flexion of the head produces an expansion of the lateral contour
of the head and involves an elevation of the pelvis on the same side and an
apparent shortening of the ipsilateral lower limb occurs.

The rotation of the head produces an elevation of the anterior half of the
opposite side, as well as the anterior projection of the opposite shoulder, which
must be avoided (104).

The rotation of the head produces an elevation of the anterior half of the
opposite side, as well as the anterior projection of the opposite shoulder, which
must be avoided (104).

This principle asserts that it is only possible to increase the anterior and
lateral thoracic volumes through the cervical muscles and the static scoliosis can
be explained with the shortened leg. The lordotic compensation established by
these exercises and their disastrous effect can only be prevented by the abdominal

musculature (89).
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IT - JUSTIFICATION

The scope of this thesis is to analyse the Mézieres treatment method (MM)
effects on Low Back Pain (LBP) in athletes of Catholic University of Murcia
(UCAM) in Murcia, Spain.

Intuitively, the planning and development of this study did not happen by
accident. Thus, the treatment of athletes is based on the certification and
professionalism of the MM explored by the author in this thesis while exploring
for further improvements. Given that UCAM holds a broad range of sportsmen
and sport teams, it was thought that it was the best way to promote Mézieres's
technique, almost when scientific research on this treatment is lacking and in
recent years there has been a rise in global treatments such as: Postural
Reeducation (GPR) technique, which is a deviation or an end to the technique of
Mézieres without preserving its originality. Comparatively considering that
today's courses of perfection of this technique have been certified all over the
world by the disciples of Mézieres, as the author of this work did, it was payed a
particular reference to LBP, and it was thought to implement this treatment in
UCAM athletes such as UCAM Murcia CF, UCAM Murcia CB / EBA and
NATIONAL RHYTHMIC GYMNASTICS TEAM OF MURCIA.

Indeed, the treatment of sportsmen with LBP is very important issue
together with finding of more pleasant and effective alternatives to control pain

and alleviate its symptoms without medication would be interesting.

Moreover, in this context it must be admitted that due to the action of
several factors, alterations in the body's physiological functions (such as alteration
of breathing) can occur, which produce postural alterations, i.e deviations from
the correct posture. And precisely, these are compensations adopted by the body
(88).

In this regard, the purpose of this study would be to provide a
complementary alternative to sports treatments that should always be used. By
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considering that this technique allows to act directly on a factor involved in the
worsening of the patient's condition: the postural alteration, which the patient can
carry within a vicious circle. Furthermore, it allows us to see the human body in a
different way, "the body as a whole" (102), thus, the acceptance of the basic
concepts of the technique allows the physiotherapist to make a real introspection
and a questioning of knowledge.

Scientifically speaking, the starting point of the research is to consider that
sports modalities, such as rhythmic gymnastics, football and basketball, have a
common form of elements that imply a high number of impacts on the ground,
which can affect the musculoskeletal structures of the body, vertebral axis, in
addition to incorporating the hyperextension movements of the spine.

For this reason, is intended to quantify with this research the influence on
the capacity of force, evaluating its effects through isometric tests, isokinetic tests
and pain. Likewise, the literature highlights the three most common disorders in
back pain of basketball players, knee pain and shoulder pain (106).

In this merit, observing the technique of sports, on the one hand rhythmic
gymnastics, is based in its overwhelming majority in the hyperextensions of the
lumbar spine, becoming the pain of the lower back in one of the most common
injuries in these athletes (107).

Inspired by these data, the need arises to apply a rehabilitative treatment
protocol to strengthen the stabilizing musculature and to discuss, as has been
done in other sports modalities (108), while evaluating if the MM is useful for
reducing lumbar pain in rhythmic gymnastics, basketball and soccer.

By combining the epidemiological data on the LBP in athletes, the
frequency is 1 to 30% (109, 110), and the data that varies depending on the sport,
being more common in gymnastics, among others. In the lower back pain also
other factors impact such as sex, intensity and frequency of training, as well as
sports technique. Other authors show that back pain is a common symptom in
adolescent athletes (111).

However, the most epidemiological studies are contradictory. Thus,
Videman (1995) observed that among the athletes the appearance of low back
pain showed a lower frequency (29.3%) to groups of non-athletes (44%). The
study of Kujala (1999) instead found that the frequency of back pain among
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athletes was 46%, while ccccamong non-athletes the frequency was only 18%
(112,113).

Meanwhile the rhythmic gymnastics is characterized by the use of the
gymnast's body in articulated ranges outside the physiological limits, adopting
hygienically inadequate postures that can cause a large external load during the
exercises of great torsion, performed even at high speed.

But the movements most commonly encountered in a rhythmic gymnastics
exercise are hyperextensions of the lumbar spine, causing collisions between the
facet joints of the spinous and transverse processes, as well as the bone contacts of
the spinous processes of the vertebrae, which in some cases may facilitate the
appearance of arthritis, faceted syndromes and arthritis in the joints of the
posterior aspect of the spine (114).

It is therefore considered that this fact may be the main reason why low
back pain has become one of the most common injuries in rhythmic gymnastics,
generating a loss of training days (115). Therefore, it is considered the need to find
a specific workout that reduces or prevents pain in the lower back of the
gymnasts.

By this way, referring to the bibliography mentioned above, which
guarantees the benefits of manual therapy on low back pain, analyzing the impact
that the practice of rhythmic gymnastics has on the osteoarticular level and the
similarities with other sports, it is proposed to apply a postural treatment
protocol as MM, progressive and adapted, for strengthening the abdominal and
stabilizing band, which improves the values of strength, endurance and muscular
activity and, at the same time, reduces or avoids muscle pain of athletes in the

lower back.
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ITIT - OBJETIVES AND HYPOTHESIS

3.1 OBJECTIVES

General objectives

This research study attempts the re-harmonization of the kinetic chains and
posture, based on spinal muscular atrophy through global stretching which tries
to test the effectiveness of Mézieres treatment method (MM) on sports subjects. Its

main objectives consist in:

Performing a descriptive analysis of the study sample as a function

of interventions, gender and age;

- Observing the incidence and severity of LBP on the sportsmen
studied;

- Analyzing the effect of MM rehabilitative treatment for 24 weeks on
LBP in rhythmic gymnastics, basketball and football athletes;

- Comparing the flexibility of the vertebral column obtained in the
initial test among the basketball, rhythmic gymnastics and football
athletes that have applied the MM with the others who have

benefited from the conventional treatment of sports rehabilitation;

- - Evaluating the benefits of MM added to the conventional sports
treatment program with LBP.
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Specific objectives

1. Analyzing the effectiveness of MM between groups in the LPB intensity
of athletes through the Visual Analogue Scale (VAS).

2. Measuring the flexibility of the back musculature of athletes with LBP
through sit and reach flexibility test before and after the implementation of MM.

3. Calculating the performance of the athletes with LBP throw the Runtastic
pedometer performance application at the baseline and after 24 weeks of
treatment.

4. Surveying the physical disability of the athletes with LBP by using the
validated Roland-Morris questionnaire (CMR) in the 24 week of the treatment.

5. Evaluating the general health conditions of study sample before and after
the implementation of MM in the experimental group by using the validated
Health status questionnaire (SF-12).

3.2 HYPOTHESIS

The study hypotheses raised in this survey are:

- The application of MM can have a positive effect on the outcomes as
VAS, Sit and Reach flexibility test, Runtastic pedometer
performance, CRM and SF 12 in athletes with nonspecific back pain.

- MM can improve the physical and the mental health of athletes
through the evaluation of MCS and PCS subscales in accordance
with the Health status questionnaire.

- MM in athletes can improve the flexibility of back and reduces the
LBP.

- MM can increase the performance of the athletes with LBP
evaluating with the Runtastic pedometer performance application.
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IV-METHODOLOGY

4.1. PARTICIPANTS

In total 139 athletes with LBP participated in the study undertaken during
December 2016 - May 2018 period, where 70 belong to the control group.
Concretely, the sample used was formed by gymnasts of the National rhythmic
gymnastics in Murcia; Players in the UCAM Murcia CB / EBA basketball team,
and from UCAM Murcia Football Club team.

The three groups of professional athletes between 15-39 years with LBP
have been characterized by a high level of training. All the participants, including
minors, who also presented a paternal authorization document, presented the
informed, complete consent, after having read and accepted the conditions of
participation and the characteristics that were collected in a previous informative
letter.

The evaluation field of the athletes has been their preparation center such
as:

- For the National Rhythmic Gymnastics - the sports hall of "Puente
Tocinos", Murcia, Spain;

- For the football club Club de Futbol UCAM Murcia CF - the
"Mayayo" sports ground and the "Condomina" stadium, Murcia,
Spain;

- For the basketball group UCAM Murcia CB / EBA - "Atalayas"
sports hall, Murcia Spain.

The permission to make possible this investigation in these settings was given by
the medical and physical team and the coaches.

Whereas in order to ensure the homogeneity of the sample, several
inclusion criteria were established for each of the two modalities.

In parallel, to ensure that the sample was as homogeneous as possible, in
terms of sports practice, it was determined that all athletes had the same level of

training. In this sense, the number of training hours per week was not considered
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an indicator of the same, because for each sport studied, this is a very different

variable, correspondingly the inclusion/ exclusion criteria were as follows:

Inclusion criteria: older than 15 years, both male and female who practice
sports at a competitive level and with a healthy and sporty lifestyle with
symptoms and clinical diagnosis of chronic non-specific low back pain and other
vertebral pains lasting more than 1 month, diagnosed by the attending physician
or specialist, presence of kyphosis or scoliosis, training time at least 9 hours a
week, sport practice for a minimum of 2 years;

Exclusion criteria: have undergone back surgery in the last 6 months,
presence of tumors or spinal metastases, vertebral fractures, severe osteoporosis,
infection or inflammation in acute diseases with involvement of the central
nervous system, autoimmune disease in early phase, rheumatic diseases in acute
stage, herniated discs and lumbar or cervical expelled, pregnant women, people
with scoliosis structured with more than 30 ° Cobb, insurgent pain lasting for less

than 3 months.

The inclusion and exclusion criteria were maintained the same during the

therapeutic intervention of the study.
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4.2 RANDOMIZATION

The stratified randomization of the research groups was performed, in
relation to the dependent and non-dependent variables, the age of the subjects,
responding to a pre-post random group, thus ensuring that both groups were
equivalent in features, before application of the treatment. Furthermore, to avoid
a possible positive transfer of the effects of the test, a knowledge of all the
evaluations that would have been made in the initial and final evaluation were
examined.

The treatment procedure was explained verbally and then it was referred to
the author of this work who applied the MM on the experimental group assigned
through the uniform distribution (1.1) of the Excel 2016 plataforma compared to
the control one that did not receive this type of treatment, following the
rehabilitation diary protocol. The participation and extraction of participants is
detailed in Figure 6.

As already mentioned, the previous participants were assigned
prospectively to the intervention of MM in order to evaluate its effect in
conjunction with the other types of treatments related to the rehabilitation of LBP
(Table 2).

Table 2. Arms and Interventions

Arms Assigned Interventions

Experimental: Méziéres method Mézieres Therapy for LBP

Active Comparator: Control Group  Other rehabilitation treatment protocol
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Assessed for eligibility (n=170)

Excluded (n=20)

.| + Mot mesting inclusion criteria (n=10)
| + Declined to participate (n=8)

+ Other reasons (n=1)

¥

Randomized (n=150)

l

£ Allozated to intervention (n=75) Allocated to study (n=75)
'g + Received allocated intervention (n=74) + Received information (n=75)
+ [Did not receive allocated intervention (absent + Did not receive information, absent at first
g at first visit} (n=1} visit (n=0)
g ¥ ¥
3 Lost to follow-up (decline follow up) (n=4) Lost to follow-up (decline follow up) (n=3)
e Discontinued intervention (Team Change) (n=1) Discantinued intervention (Team Change) (n=2)
o
! L ¥
g Analysed (n=88) Analysed (n=T0)
Rhythmic Gymnastics (n=38) Rhythmic Gymnastics (n=51}
Soccer (n=10) Soccer (n=T)
Basketball (n=20) Basketball (n=12)

Figure 6. Flow chart of participants
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4.3 STUDY DESIGN

This study was developed referring to a randomized controlled
experimental design, with two parallel groups, double blind, registered in the
international protocol of U.S. National Library of Medicine / U.S. National
Institutes of Health / U.S. Department of Health & Human Services with registry
number of Clinicaltrial.gov. ID: NCT03849053 (see Table.3).

In accordance with the Helsinki Declaration, the study was approved by the
Ethics Committee of the Catholic University of Murcia "San Antonio" with
protocol No. 6572 (Annex 1). In this study the analysis took place in 2 different
periods (Baseline / TO and After 6 months / T1), it insinuates (pretends) to verify
the effectiveness of the postural treatment of Mézieres Method on different
athletes with mild or moderate LBP. The sequence of the study is longitudinal,

since the variables are collected at different times.

Table 3. The study design

Study Type: Interventional

Primary Purpose: Treatment
Study Phase: 2
Interventional Study Model: Parallel Assignment
Number of Arms: 2
Masking: Double (Care Provider, Outcomes Assessor)
Allocation: Randomized
Enrollment: 139
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4.4 INTERVENTION

Theoretically based, the treatment is very simple by consisting in any case,
in lengthening the spine to eliminate all the curves. It is simultaneously directed
even in the opposite direction to the anterior and posterior planes of the
transverse axis of the vertebral column. In the anterior plane, it is advisable to
shorten the trunk vertically (convexity of the curves) and to extend it transversely
in the scapular region. In the posterior plane instead, it tends to lengthen the
trunk vertically (concavity of the curves) and shorten transversely in the scapular
region (87). As a result, the muscles that need to be relaxed are the upper dossiers
of the trapezoids, the hamstrings, the large pectorals, the internal rotators of the
arm and the adductors. Its elongation, passive at the beginning, will be the basis
of the acts that constitute the first part of the treatment. The elongation will be
active in the second part of the treatment, will involve the training and shortening
of the muscles able to stretch the above, that is: the pre-cervical muscles, above
and below the hyoid, sternocleidomastoid, abdominals, quadriceps, flexors of the
foot, inferior fascicles of the trapezoid muscles, external rotators of the arm, and
the gluteus maximus ".

The intention of the treatment was to direct against the stiffness of the
muscles (spinal). In accordance with the technique, only lordosis was considered,
so that the total lengthening of the vertebral column was the only curative
method of LBP; because the attitude of the lower limbs and the pelvis is

considered influential in the spine.

4.4.1 Postures of treatment

During the first week, it was necessary to perform a general physical
examination, from head to toe, through breathing. The aim was to know the state
in which muscle chains are found, also studying the asymmetric imbalances of
posture and the curves of the back, looking for a global and individualized
analysis of each person, since it is a personalized therapy with a maximum

duration of 60 minutes.
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In practice, multiple treatment techniques have been used and applied
according to the needs of each patient.

Therefore, due to the importance of the diaphragm muscle in the vertebral
static, it was important to restore the mobility to the chest of the sportsman,
relieving the respiratory block of breathing, releasing with a precise touch, the
tensions due to the excessive use of the accessory muscles.

Accordingly, three basic postures are used, those that preferably acted on
the posterior chain in a more global way: supine position with the legs at 90 °, in a
sitting position and in an upright position with a 90 ° flexion. The key point

remains in not allowing losses or compensation (Figure 7).

1-passive posture; 2- active/passive posture;  3-active posture

Figure 7. Basic postures of MM

Taking clue of the postures, the basic exercise was the positioning of a posture:
dorsal decubitus, flat back to the floor, lower limbs extended vertically to 90°, feet
in talus, upper limbs along the body in external rotation. This position is
explained by the above mentioned reasons: all the posterior longitudinal
musculature (from the fingers to the occiput) represent a unique and inseparable
chain that must be lengthened (Figure 8).
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Figure 8. First posture of treatment (NISAND, 2010)

In the postural treatment model, three important parameters were taken
into consideration: 1) the time of tension, 2) the angle used and 3) the phases of

the progression:
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- The duration of the overall tension during the first treatment was
about ten minutes, then gradually and progressively increased
during the other sessions, until one hour was reached. It started with
only one treatment per week, except in the evolutionary scoliosis in
which several sessions are performed. Tension time has been
adapted to the possibilities of each patient, to their discomfort, to the

physical and mental conditions and to the elasticity of the tissue.

It must be remembered that postural treatment has repercussions
throughout the musculoskeletal system and in the vegetative system, so working
more than once a week can cause muscle pain and excessive neurovegetative
reactions. The body needs time to rebalance itself in the new positions acquired
(96).

- The tensioning has been carried out, as it was said, by means of
three postures of global correction: a first square in a supine position
with the legs raised at 90 °; a second team in a sitting position with
the trunk at 90 ° with respect to the legs; and a third square in which
the feet rest on the ground and the trunk flexes 90 ° (Figure 9).

- To maintain these positions, a lot of effort is required and often
during the session there is an uneasiness, so it must be very careful
that the dynamic muscles do not work excessively in their
enthusiasm to avoid compensations and overcome the shortening of

the retracted muscles.

The method is characterized by the implementation of a slow and fluid
progression, which is accompanied by a considerable manual therapy that allows
the awareness of tensions and blockages, thus, limiting the possibility that the

treatment is experienced as "too hard".

To properly maintain muscle tension and make it pleasant and efficient,

cushions have been used and removed gradually, as well as rigid or elastic straps,
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depending on the possibilities and conditions of the patient, to support the lower
limbs or the trunk.

Figure 9. Postural treatment
(NISAND, 2010)
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4.4.2 Important outline of the treatment

e When the cause of the pain was in the symptomatic region, the treatment
started at the same point. The patient presented an "inconsistent postural chain”,
i.e an analgesic attitude that unbalanced normal posture, taking the body's center
of gravity out of the supporting polygon.

* The goal of therapy in that phase was to bring the individual back to his normal
postural alignment by eliminating the pain, which was the cause of the
imbalance. If the cause of the pain was far from the symptomatic area, where it
was worked remotely, in the region where the primary stiffness was located. In
these cases, it was normal to find a "coherent postural chain", i.e well adapted by
primary equilibrium mechanisms and respecting the basic alignment. Pain
manifested itself in the segments that did not have the possibility to continue to
compensate.

* In postural treatment, all the body segments had to be positioned correctly. The
mobilization has served only to overcome tensions and muscle stiffness; therefore
the posture has kept the time necessary to reach the fluidity. The patient had to
endure muscular tensions that are often painful and had to participate at all
times.

o All the corrections at a time had to be emphasized: references and positioning of
the toes, heels, ankles, knees, back and occipital always avoiding to stop
breathing: to harmonize the posture.

e Thus, intervening throughout the patient's body simultaneously and
stimulating their active participation in treatment, it will be possible to alleviate
pain and improve posture.
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4.5STUDY VARIABLES

This study is developed through an experimental work based on the

relationship between:

Independent variables — meaning the variables that did not have a

relationship between them. Particularly the table 4 presents the independent

variables of this study.

Table 4. Independent variables of the study

Independent Variable Type Value
Categorized Age Scale 15-39
Phase Ordinal Baseline -6 months
Intervention Type Nominal Postural treatment-other
Gender Ordinal Man-Woman
High Scale cm
Sport type Nominal Football, Basketball,
Rhythmic Gymnastics
Treatment frequency Ordinal 1-3 times week
Treatment time Ordinal 30-60 min




CHAPTER IV: METHODOLOGY 77

Dependent variables — are part of those variables that influence another
variable or relate to the other, better called the one that undergoes the effects of

the changes on the independent variable presented in the following Table 5.

Table 5. Dependent variables of the study

Dependent variable Type Values
Back Elasticity Ordinal 0-160 °
Jumping Quantitative cm
Flexion- Exten.sion Column Quantitative om
Amplitude
Average Step/ frequency Quantitative st/min
Distance Quantitative km
Average Speed Quantitative kph
Calories Quantitative no

Average pace Quantitative min/km
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4.6 OUTCOME MEASURES

All athletes were evaluated at baseline and after 6 months (24 weeks) of the
treatment.
The outcome measures which were implemented concerning the above

mentioned assessment are:

4.6.1 Primary outcomes

- VAS (Visual Analogue Scale) (116); The pain intensity can still be
measured by the use of a descriptive rating scale, numerical or analog visual. It
was therefore decided to use the VAS (Visual Analogue Scale) to quantify
precisely this pain at the beginning and end of the treatment and then assess
whether or not there have been improvements. It consists in identifying the
patient, on a 10 cm line, referring to the point that best represents his pain, where
0 means no pain and 10 = worst possible pain. The distance between the mark left
by the patient and the 0 (no pain) is measured in centimeters and becomes a
recordable value and comparable during the sessions. If the scale has the
opportunity to be used properly, it demonstrates effectiveness and accurately

reports the measure of the patient's pain according to his experience.

-Sit and Reach flexibility test (117) - This test is designed to test the
flexibility of lower back and hamstring muscles and is important as a result of
lumbar lordosis, forward pelvic tilt and lower back pain. It was first described by
Wells and Dillon (1952) and is now widely used as a general flexibility test (118).
There are some variations of the test.

Many of the variations of this test involve differences in the value of the
level of the feet. The most logical measure is to use the level of the feet as a
registration zero seen in athletes (118), so that any measurement that does not

reach the toes is negative and any flow beyond the toes is positive.
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The score is recorded to the nearest inch/cm or inch/cm as the distance
reached by the hand. According to the typology evaluated with SIT AND REACH
test the co-responding answers to the measurements in cm are: Very Poor, Poor,
Fair Average, Good, Excellent, Super. For women, the lowest value is < -15 cm
and the highest is > +30 cm. For men instead, the lowest value is <-20 cm and the
highest is >+27 cm.

-Runtastic Performance Pedometer (119) - Runtastic PRO is an app aimed at
recording fitness in many activities and sports. It captures all basic data: distance,
average speed, speed between mile markers, altitude, pace, step between mile
markers, duration, calories burned and route plotted on a map using Global
Positioning System (120). The final result shows how many steps are made in the
arc of the minute (st / 60sec).

4.6.2 Secondary outcomes

In this subcategory no less important questionnaires are applied in
comparison with the first part of research concerning the athlete's quality and

disability since the first outcome measures are specific in the athletes.

-Roland-Morris Questionnaire (CRM) (121)- Physical disability of athletes
was measured by using the validated Roland-Morris questionnaire explored
during 1983, in accordance with its spanish version validated by Kovacks et al.,
(2002) study with high reliability (ICC 0.87). The questionnaire composed of 24
points of functional capacity of the back is a self-administered questionnaire with
a timeframe of 5 minutes. The sense of progression is : the more serious the worse
is the performance (122).

-Health status questionnaire (SF-12) (123) - The general health conditions
were measured by using the abbreviated questionnaire, SF-12, validated in
lumbar pain by Luo et al., (2003) and adapted from an extended version SF-36
(124). Concretely here the physical component (Physical Score-PCS) and the
mental component (Mental Score-MCS) were evaluated. The questionnaire
consists in 12 items of the 8 dimensions of the SF-36 such as: physical function (2),

social function (1), physical role (2), emotional role (2), mental health (2), vitality
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(1) , body pain (1), general health (1). Meanwhile response options form Likert-
type scales that evaluate intensity or frequency are achieved (125). While the two
summary scores are: the summary of physical and mental measurement. MCS
subscale is composed by 6 respective items and PCS subscale is formed by the 6

other respective items.

Aiming to facilitate the interpretation, these scores are standardized with
the values of population norms, so that 50 (standard deviation of 10) is the
average of the general population. Values greater or less than 50 should be
interpreted as best or worst cases, respectively, in the reference of population
(126).

For each of the 8 dimensions, the elements are coded, aggregated and
transformed into a scale that has a distance from 0 (the worst health status for that
dimension) to 100 (the best state of health). The measurements were evaluated by

using the online application of SF-12 scale.

4.7 STATISTICAL PROCEDURE

The statistical analysis was performed by using the Statistical Package for
Social Sciences --- SPSS 21 Windows Version. Baseline outcome characteristics
and measures were calculated. Meanwhile the continuous variables were
expressed as mean the categorical variables were expressed as absolute
frequencies and percentages.

The sample calculation instead was studied by using the G * Power 3.1.9.2
program to determine the effect size before the initial collection as well as in the
post hoc analysis by determining the power of the study based on the sample size
used and the effect size calculated. The factors influencing statistical power are «
(statistical significance criterion used in the test) and Cohen's d (magnitude of the

effect of interest in population). More power means less chance of committing a
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Type 2 error (less chance of not finding a difference or relationship that actually
exists) (127).

In order to evaluate the homogeneity of reference of the 2 groups, Student's
t tests were performed for the continuous variables and chi-square tests for

categorical ones.

From the other hand, Anova Repeated Measures analysis was used to
determine the effect of treatment on the results of each measurement. The
statistical analysis of Ancova instead was used for mixed models with repeated
measures that considered the outcome scores at different times as the dependent
variable, and time as an internal factor while group as a factor between subjects.

The base score was included in the calculations in order to check for its
potential comparison factor in confront to the treatment effect.

The differences between the groups were the mean differences in scores
(with 95% confidence interval) in the two different measurement times between
the two groups (baseline / TO - after 6 months / T1). The size of the effect between
the groups was calculated using the Cohen- d factor analysis. In this context, the
effect size greater than 0.8 was considered large, about 0.5 was considered

moderate and less than 0.2 was considered small.

4.8. CONFLICTS OF INTEREST

In full responsibility the researcher declares that he has no conflicts of
interest with the study undertaken.
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V -RESULTS

The results of this research are grouped according to the data obtained in
the various evaluations. Here are the variables analyzed in the previous sections
divided into the demographic and outcome measures that preclude: height,
gender, type of sport, back pain in the lumbar area, podometric performance test,
health status, flexibility of the back, physical disability etc.

Beyond this, the outcome measures are divided according to the type of
assessment (physical or psychological) in primary and secondary. And each
group of results is shown in two different ways: on the one hand the comparison
of the different moments of pre-test evaluation (T0) and post-test (T1) and on the
other one the inferential analysis of the differences between the study groups (T1-
TO in function of EG / CG), in the pre-post test moments, respectively with the

intragroup or intergroup differences.

5.1 GPOWER TEST- A PRIORI POST HOC ANALYSIS

As previously mentioned in the data analysis section as the starting point of
the study was the calculation of the sample to evaluate for a significant clinical
effect through the design of effect size to expect (127).

The objective was to achieve a statistical power greater than 80, with a
significance level of 0.05, and before without the theoretical justification the
dimensional effect was estimated as a median value of 0.5 in the quality of a
minimal significant approximate difference. Accordingly, it is used a total sample
that reached 139 athletes, 70 pertaining to the control group and 69 to the
experimental one. Particularly, the figure 10 shows those calculations of the G *

Power 3.1.9.2. Program, where a statistical power of 83 is obtained.
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Figure 10. The power analysis of sample measured with G Power 3.1.9.2

program
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5.2 SAMPLE DESCIPTIVE ANALYSIS

Referring to the evaluation period from December 2016 to May 2018, 170
individuals were qualified as eligible for the study from which they were
randomized 150, following the selection of inclusion-exclusion criteria from
where 1 individual missed the first visit, 7 refused to continue the treatment and 3
athletes changed the team ( refer to Figure 6).

By this way, the outcome measures were evaluated in 139 athletes from
whom 64% consisted in women (n woman = 89; n man = 50). Specifically, the
sample consists in two experimental groups composed of 69 participants, of
whom 27.3% are women (n women = 38; n man = 31) and where the control one

has a 13.7% male ratio (n woman = 51; n man = 19, according to Figure 11).

90
80 -~

H Control

40 A
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60 '/ B Experimetal
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Figure 11. Sample descriptive data distribution versus gender
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Regarding the age of the study, the sample is characterized by sportsmen
aged 15-38 years old (M age = 21.42; SD = 4.56) with a height of 153 cm-210 cm (M
height = 171.22; SD = 11.6). Anyway, figure 12 gives a clear picture of age and
height distribution in the two study groups from which its homogeneity is

verified.

200
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140
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m Control

B Experimetal
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Figure 12. Demographic sample data (Mean; SD)

Moreover through the histogram of Skewness it was verified the direction
of the average and median of the sample modes related to the length variable

from which a positively skewed distribution was observed (see Figure 13).
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Figure 13. The height variable positively skewed

In the evidence of Skewness related to the age of the study, a normalization

of the curve was observed otherwise, it is called a perfectly symmetrical

distribution (see Figure 14).

Thus, it should be highlighted that the basic characteristics were similar in
both study groups. But comparatively it should be added that no adverse effects
were observed during the application of GPR treatment and none of the patients

modified the therapeutic plan during this study.
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Figure 14. The participant’s age distribution curve

5.2.1. SPLIT SPORTS DESCRIPTIVE ANALYSIS
5.2.1.1. Rhythmic Gymnastics athletes sample description

In this study 90 gymnastics rhythmic met the inclusion-exclusion criteria. During
the study period, 39 participants were assigned in the experimental group and 51
were assigned in the control group.

Specifically, the sample consists in two groups composed of 90 participants (EG
n=39, CG n=51), of whom 98.9% are women (n women = 89; n man = 1).

Regarding the age of the study, the sample is characterized by athletes aged 15-38
years old (M age = 20.89; SD = 4.63) with a height of 153 cm - 173 cm (M height =
164.1; SD = 5.4) Figure 15 shows a clear rhythmic gymnastics athletes sample
description.
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Figure 15. Descriptive data of gymnastics rhythmic participants at baseline

5.2.1.2. Soccer athletes sample description

Regarding the soccer athletes, in total 17 male participants were analyzed in this
study where 10 participants were assigned in EG and 7 pertains at CG.
Regarding the age of the soccer it was between 19-33 years old (M age= 25.06;
SD=3.61) with a height between 168cm — 183 cm (M height =176.12; SD=4.48).
These data and the other assessment of the study are presented in Figure 16.
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Figure 16. Descriptive data of soccer participants at baseline

5.2.1.3. Basketball athletes sample description

In total 32 male pertaining to basketball athletes were analyzed in these subgroup
where 20 athletes were assigned in EG and 12 were assigned at CG. The age of
basket athletes was between 15-31 years old (M age=20.97; SD= 4.01) and with the
height of 177 cm -210 cm (M height=188.38, SD=6.67). (Figure 17)
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Figure 17. Descriptive data of basketball participants at baseline

5.2.1.4. Descriptive analysis of Outcome Measures of study sample

At baseline, there wasn’t any between-groups difference for the primary
study variables such as: VAS (p = 0.05), Sit and Reach Test (p = 0.08) and Runtastic
(p=0.08).

Even in the secondary variables there wasn’t any between-groups difference
for CMR (p = 0.05), with the exception of the health scale (SF12) with the sub-
scales of the participants analyzed separately (PCS, MCS) (p<0.05) (as per Table 6
data).
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Table 6. Mean and standard deviation of study outcomes

Domains Outcomes Groups Means SD p
E .04 1.1
Visual pain VAS G 30 8 0.05
CG 2.54 1.05
Back Flexibility Sit and Reach EG 11.67 69 0.08
CG 14.6 5.7
Pedometer Runtastic EG 145.81 21.5 0.08
performance CG 15074  19.7
E 4.1 1.4
Physical disability CRM G 7 0.05
CG 3.61 1.35
Physical Score PCS EG 35.87 5.02 0.00
/General Health- SF12 CG 40.29 5.69
EG 40.72 4.80
Mental Slczre S/ Gleneral MCS 0.00
Health- SF12 CG 45.94 5.85

5.3. SPLIT SAMPLE RESEARCH ANALYSIS RESULTS

5.3.1. RHYTHMIC GYMNASTICS ATHLETES ANALYSIS RESULTS

By observing the rhythmic gymnastics CG and EG, it is evident that the
VAS pain assessment scale in pre-post tests (T0-T1), had a significant value
(p<0.05, n2 = 0.625) in the between groups analysis and the between groups effect

size was large during the 24 sessions of treatment.
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Effect sizes are reported as partial n2, with cutoff values of 0.01, 0.06, and

0.14, respectively, for small, medium, and large effects.

Also for CRM (p<0.05, n2 p=0.802), PCS (p<0.05, n2 p=0.613), MCS (p<0.05,
n2 p=0.736), Sit and Reach flexibility test(p<0.05, N2 p=0.666) and Runtastic
performance(p<0.05, 2 p=0.790) between groups effect size was high during the

24 sessions of treatment (as described in Table 7).

Table 7. Comparison of outcomes between the rhythmic gymnastics groups

Rhythmic Gymnastics Sample

Control Group

Experimental Group

(n=39) (n=51)
T0 T1 T0 T1 P 2
Outcomes  Mean (SD) Mean (SD) Mean (SD) Mean (5D)

VAS 2.7(1.04) 3.5(1.1) 2.8 (1.07) 1.1(1.12) 0.000 0.625
Sit -Reach 17.8(2.11) 16.4(2.23) 17.5(2.25) 21.7(3.6) 0.000 0.666
Runtastic 140.2(10.27) 131.6(10.71) 129.2(11.52)  140.4(9.55) 0.000 0.790

CRM 3.8(1.39) 5.1(1.01) 3.7(1.39) 1.5(1.25) 0.000 0.802

PCS 38.5(5.16) 33.8(5.26) 36.6(4.85) 43.4(5.48) 0.000 0.613

MCS 44.2(5.28) 37.4(5.03) 41.6(4.72) 50.5(5.52) 0.000 0.736
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5.3.2. SOCCER ATHLETES ANALYSIS RESULTS

Analyzing the soccer athletes groups, it can be observed that VAS scale in
pre-post tests (T0-T1), had a significant value (p<0.05, n2 = 0.240) in the between
groups analysis and the between groups effect size was high during the 24
sessions of treatment. Also for the CRM assessment in T0-T1, the difference
between groups analysis had a significance (p<0.05, n2 =0.571) with a large effect
size during the 24 sessions of treatment.

Regarding the sit and Reach flexibility test, Runtastic pedometer
performance , PCS and MCS the results didn’t show a significance between

groups effect size during the 24 sessions of treatment (Table 8).

Table 8.Comparison of outcomes between the soccer groups

Soccer Sample

Control Group Experimental Group
(n=7) (n=10)
T0 1 10 T1 P n2
Outcomes Mean (SD) Mean (SD) Mean (SD)  Mean (SD)

VAS 3(0.81) 3.71(1.49) 3.3(1.16)  1.20(1.35)  0.046 0.240
Sit -Reach 6.71(1.11) 5.86(1.21) 5.2(1.03)  7.9(1.96) 0.682 0.012
Runtastic 185.4(3.69) 175.4(6.9) 167.2(10.7) 182.9(5.3) 0.113 0.159

CRM 4.14(0.69) 5(1.41) 3.90(1.19) 1(0.94) 0.000 0.571

PCS 41.7(3.81) 33.5(5.28) 35.5(5.6) 46.4(6.47) 0.227 0.096

MCS 48 (5.44) 37.2(7.82) 40.7(4.96) 51.9(5.72) 0.209 0.103
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5.3.3. BASKETBALL ATHLETES ANALYSIS RESULTS

By observing the basketball athletes groups CG and EG, VAS pain
assessment scale in pre-post tests (T0-T1), had a significant value (p<0.05, n2 =
0.787) in the between groups analysis and the between groups effect size was high
during the 24 sessions of treatment.

Also for Sit and Reach flexibility test(p<0.05, n2 p=0.395),
performance(p<0.05, 2 p=0.617), CRM (p<0.05, n2 p=0.666), PCS (p<0.05, n2
p=0.329), MCS (p<0.05, n2 p=0.244), between groups effect size was high during

Runtastic

the 24 sessions of treatment (as described in Table 9).

Table 9. Comparison of outcomes between the soccer groups

Sample
Control Group Experimental Group
(n=12) (n=20)
T0 n T0 n P n2
Outcomes Mean (SD) Mean (SD) Mean (SD) Mean (SD)

VAS 1.58(0.66)  3.33(0.77) 3.35(1.34) 1.25(0.96) 0.000 0.787
Sit-Reach 5.33(1.23)  4.42(0.51) 3.50(1.43) 4.60(1.66) 0.000 0.395
Runtastic 175.3(4.55) 168.33(3.57) 167.45(6.05) 172.8(5.34) 0.000 0.617

CRM 2.42(0.66)  4.25(0.96) 4.80(1.64) 2.75(1.11) 0.000 0.666

Pcs 46.75(3.72) 38.75(3.88) 34.5(5) 40.80(4.13) 0.001 0.329

MCcSs 51.83(4.26) 42.42(3.77) 39(4.65) 46.35(4.53) 0.004 0.244
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5.4. CROSS GROUPS RESULTS

5.4.1. Rhythmic Gymnastics and Basketball team cross groups results

Referring the type of sport analysis and the between groups results, an
Ancova statistics were performed with the 95% confidence interval (CI).
Covariates appearing in these results are evaluated in function of this study
section sample as: Rhythmic Gymnastics no = 90 (EG= 39; CG=51) and Basketball
team no=32 (EG=20; CG=12). In total 122 participants were analyzed.

Comparing the difference between groups of VAS outcome at the baseline,
a significance in the Rhythmic Gymnastics and Basketball team was shown (p =
0.002, n2=0.052) with a medium effect size. By observing the VAS outcome at 24
weeks of treatment it can be said that a difference between groups with large
effect size significance was shown (p = 0.000, 2= 0.546).

Analyzing the between group difference at baseline a significance with a
medium- large effect size was observed as per Runtastic (p = 0.000, n2= 0.24);
CRM (p=0.034, n2= 0.037); PCS (p = 0.000, n2= 0.149) and MCS (p = 0.000, n2=
0.191) outcomes.

Only the Sit and Reach outcome didn’t shown a significant difference
between groups at baseline (p>0.05).

Referring the between groups effect size at the 24 weeks of treatment it can
be observed a significance with a large effect size in all the study outcomes as Sit
and Reach (p = 0.000, n2=0.338); Runtastic (p = 0.000, n2=0.150), CRM (p = 0.000,
n2=0.620); MCS(p = 0.000, 12=0.499) and PCS(p = 0.000, n2=0.346).

According to the Rhythmic gymnastics and Basketball team it can be
observed that wasn’t any significant difference between the sport type treatments
effects as per VAS, CRM, PCS and MCS (p>0.05 in all cases) outcomes at baseline
and in the 24 weeks.

Regarding to the outcomes as Sit and Reach (p=0.000, n2= 0.894) and
Runtastic (p=0.000, n2= 0.734) it can be observed a significant difference between
the sport type treatments effects in the baseline. The same situation was
demonstrated at the 24 weeks of treatment with a significant difference and a
large affect size between the sport type treatments effect as per Sit and Reach
(p=0.000, N2=0.844) and Runtastic (p=0.000, n2=0.728) outcomes. These results are

shown in table 10.
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Table 10.Rhythmic Gymnastics and Basketball team cross groups results

Sample Effect
Between groups Sport type Treatment
Rhythmic Gymnastics Basketball p
70 T1 T0 T1 70 Tl 0 T1 70 T1 70 T1
Outcomes Mean (95% Cl) Mean (95% Cl) Mean (95% Cl) Mean (95% Cl)
VAS 2.78(2.54-3.02)  2.38(2.16-2.60)  2.61(2.21-3.01)  2.36(1.98-2.73) 0.012 0.000 0.052 0.546 0.474 0924 0.004 0.000
Sitand Reach  17.6(17.2-18.09)  18.9(18.3-19.5)  4.2(3.57-5.00) 3.9(2.95-4.95)  0.053 0.000 0.031 0.338 0.000 0.000 0.894 0.844
; 134.9 135.8 171.8 170.03
Runtastic (1328-136.9) (1339-137) (168.3-175.2) (166.7-1732) 0.000 0.000 0.241 0.150 0.000 0.000 0.734 0728
CRM 3.8(3.53-4.15) 3.4(3.16-3.66) 3.8(3.30-4.34) 3.7(3.32-4.16)  0.034 0.000 0.037 0.620 0.957 0.186 0.000 0.015
PCs 37.5(36.38-38.64) 38.3(37.26-39.48) 39.7(37.82-41.64) 38.9(37.06-40.81) 0.000 0.000 0.149 0.346 0.051 0613 0.032 0.002
Mmcs 42.8(41.73-43.98) 43.6(42.56-44.82) 44.5(42.65-46.45) 43.3(41.45-45.25) 0.000 0.000 0.191 0.499 0.134 0761 0.019 0.001

a. Covariates appearing in the model are evaluated at the following values: StudySample = 122 participants.
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5.4.2. Soccer and Basketball team cross groups results

Another Ancova analysis was performed regard the Soccer and Basketball
team groups, where 17 participants pertaining a Soccer group (EG no=10, CG
no=7) and 32 participants pertaining a Basketball team (EG no=20, CG no=12). In
total a sample of 49 participants were analyzed.

Comparing the difference between groups of all outcomes at the baseline a
significance with a large effect size was shown as per VAS, Sit and Reach,
Runtastic, CRM, PCS and MCS (p>0.05 in all cases). The same situation was
observed at the 24 weeks of treatment, the outcomes as per VAS (p=0.000, 2=
0.358); Runtastic(p= 0.001, n2= 0.221); CRM (p=0.000, n2= 0.484); PCS (p= 0.001,
n2= 0.232) and MCS(p=0.000, n2= 0.314) demonstrated a significant difference
between groups with a large effect size, except Sit and Reach (p= 0.068) outcome
that not shown a significant difference between groups of treatment.

The analysis of the effectiveness of treatment in relation with the type of
sport demonstrated that at baseline in all the study outcomes it wasn’t a
significant difference as per VAS, Runtastic, CRM, PCS and MCS (p>0.05) except
the Sit and Reach outcome which shown a significant difference between the type
of sport treatments (p=0.000, 2= 0.2730).

Referring the 24 weeks of treatment in the difference between the type of
sport, the analysis of results didn’t shown a significance as per VAS, CRM, PCS
and MCS outcomes (p>0.05). The outcomes as Sit and Reach (p=0.000, n2=0.400)
and Runtastic (p=0.000, n2= 0.412) shown a significant difference between the type
of sport treatment with a large effect size. (Table 11)
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Table 11.Soccer and Basketball team cross groups results

Sample i Effect
Between groups Sport type Treatment
Soccer Basketball P n2 P n2
10 T1 T0 T1 o 1 n T n 1 n 1
Outcomes Mean (95%Cl)  Mean (95% Cl) Mean (95%Cl) ~ Mean (95% Cl)
VAS 32(2.64-3.77)  2.18(1.67-2.69) 2.67(2.26-3.08)  2.06(1.68-2.43) 0.001 0000 0228 0358 0130 0699  0.049 0.003

Sit and Reach  5.78(5.16-6.39)  7.07(6.32-7.82) 4.2(3.76-4.65)  4.52(3.97-5.06) 0.000 0.068 032 0071 0000 0000 0273 0.400

. 174.4 1799 170.5 171.05
Runtastic (1709-177.9) (177.4-1825) (16801-173.08)  (169.1-172.9) 0000 0001 0399 0221 0076 0000 0067 0.412

CRM 4.03(3.35-4.71)  2.59(1.98-3.19) 3.88(3.38-4.38)  3.34(2.90-3.78) 0001 0000 0214 0484 0728 0049 0003 0.082
Pcs 37.8(35.4-40.1)  41.2(38.6-43.8) 39.2(37.4-409)  39.9(38.04-41.8) 0000 0001 0521 0232 0342 0423 002 0014
Mcs 43.4(41.06-45.82) 46.06(43.2-48.8) 439(42.2-456)  44.7(42.7-46.8) 0000 0000 0557 0314 0731 0457  0.003 0.012

a. Covariates appearing in the model are evaluated at the following values: StudySample = 49 participants.
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5.4.3. Rhythmic Gymnastics and Soccer cross groups results

An Ancova analysis was performed for obtaining the results between
groups and the type of sport treatments of Rhythmic Gymnastics and Soccer. In
total 110 participants were analyzed where 90 participants pertaining a Rhythmic
Gymnastics (EG no=39, CG no=51) and 17 participants pertaining a Soccer (EG
no=10, GC no=7).

In the analysis between groups at baseline it was shown a significant
difference in the Runtastic (p=0.000, n2=0.248); PCS (p=0.010, n2= 0.061) and MCS
(p=0.001, n2=0.100) outcomes. Referring to the analysis of the outcomes as VAS,
Sit and Reach and CRM at the baseline, the results didn’t shown a significant
difference between groups (p>0.05).

At the 24 weeks of treatment the analysis of results shown a significant
difference between groups in all study outcomes as VAS, Sit and Reach,
Runtastic, CRM, PCS and MCS (p>0.05) with a large effect size (n2>0.14).

Analyzing the sport type treatment effects it can be said that at the baseline
only the Sit and Reach(p=0.000,12=0.817) and Runtastic (p=0.000, n2= 0.673)
outcomes have a significance.

The same situation appears at the 24 weeks of treatment with the significant
difference in the sport type treatment, in the same study outcomes as Sit and
Reach (p=0.000, n2= 0.725) and Runtastic (p=0.000, n2= 0.728) with a large effect
size.

The other study outcomes doesn’t show a significance regarding the sport
type treatment in the baseline and after 24 weeks as per VAS, CRM, PCS and MCS
(p>0.05) (Table 12)
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Table 12.Rhythmic Gymnastics and Soccer cross groups results
Sample Effect
Between groups Sport type Treatment
Rhythmic Gymnastics Soccer p n2 p n2
T0 T 0 T1 n 1 n 10 T n 1
Outcomes  Mean (95% Cl) Mean (95% Cl) Mean (95% Cl) Mean (95% Cl)
VAS 2.7(2.53-2.97) 2.4(2.20-2.67) 3.1(2.65-3.66) 25(2.00-3.10) 0485 0000 0005 0537 0157 0.710 0.019 0.001
S’;Z::: 17.6(17.26-18.12)  18.8(18.26-19.44)  5.8(4.89-6.88) 6.4(5.06-7.79)  0.187 0.000 0017 0426  0.00 0.000 0817 0.725
; 135.1 135.6 176.2 1787
RMGSHE (13033735 (1336413769)  (17116-18139)  (17a0t1s3zg) Cov 000 0268 0AG6 00000000067 0728
CRM 3.8(3.52-4.09) 3.47(3.24-3.71) 4.0(3.35-4.65) 3.1(2.57-366) 0813 0000 0001 0726 058 0.239 0.003 0.013
PCs 37.6(36.62-38.73)  38.2(37.09-39.37)  38.3(35.94-40.84) 39.7(37.16-4242) 0.010 0000 0061 0467  0.597 0.286 0003 0.011
Mcs 43.03(41.96-44.10)  43.4(42.34-44.62) 44.1(41.67-46.62) 44.1(41.50-46.78) 0.001 0000  0.00 0.600  0.417 0.649 0.006 0.002

a. Covariates appearing in the model are evaluated at the following values: StudySample = 107 participants



104 ORGES LENA

5.5.STUDY SAMPLE RESEARCH ANALYSIS RESULTS

5.5.1 Primary outcome -physiological evaluation

By observing CG and EG, it is evident that the VAS pain assessment

scale in pre-post tests (T0-T1), had a significant value (F = 32.7; p<0.05; n2 = 0.19)

in the between groups analysis. And the between group effect size was high
during the 24 sessions of treatment (d>0.8).

Also for the Sit and Reach back flexibility test it can be observed a

significant change between groups analysis (F = 27.7; p<0.05; n2 = 0.16).

Furthermore for what concerns the between group effect size it has been

confirmed as high during the intervention period (d>0.8).

For the Runtastic pedometer performance also in the between groups
analysis it is noted a significant effect (F = 399.1; p<0.05; )2 = 0.74) and a high
effect size throughout the treatment phase (d>0.8 as described in table .13).

5.5.2 Secondary outcome- psychological evaluation

The disabling status (CRM) was observed in the difference between groups
and a significance was noted on the own analysis (F = 44.2; p<0.05; n2 = 0.24).
Concretely, the effect size was high during the 24 weeks of treatment (d>0.8). And
furthermore the differences between groups of the health status and the effect size
analyzed for the two subscales (PCS and MCS) were also significant (p<0.05;
d>0.8) (refer to Table.13).
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Table 13. Baseline, post-intervention values, and mean score changes after intervention of the outcome measures; mean _ standard
deviation (95% confidence interval)

Sample

Control Group

Experimental Group

(n=70) (n=69)

T0 n T0 i F P

Outcomes Mean (SD) Mean (SD) Mean (SD) Mean (SD)
VAS 2.54(1.05) 3.53(1.08) 3.04(1.18) 1.17(1.07) 32.7 0.00
Sit and Reach 14.6(5.7) 13.30(5.5) 11.67(6.9) 14.78(8.6) 27.7 0.00
Runtastic 150.74 (19.7) 142.30(20.07) 145.81(21.5) 155.9(19.7) 399.1 0.00
CRM 3.61(1.35) 4.96(1.08) 4.10 (1.49) 1.81(1.32) 44.2 0.00
PCS 40.29(5.69) 34.63(5.3) 35.87(5.02) 43.12(5.4) 6.06 0.01
McCSs 45.94(5.85) 38.31(5.4) 40.72(4.8) 49.54(5.6) 12.8 0.00
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Table 13. Continued Baseline, post-intervention values, and mean score changes
after intervention of the outcome measures; mean _ standard deviation (95%
confidence interval)

Difference within groups Effect Size Difference between
groups
T1 minus TO T1 T1 minus TO
Outcomes EG (n CG
=69) (n=70) Cohen's d GPR -CG
VAS 1.86*(0.9) 0.98%(1.1) 0.87 -2.8%(-3.2,-24)
Sit and Reach 3.11%(2.4) -1.30%(1.4) 22 447 (3.7,5.09)
Runtastic 10.174(6.2) -8.44%(4.6) 3.4 18.67(16.7,20.4)
CRM 2.2%(1.2) 1.3%(1.1) 3.04 -3.6" (-4.03,-3.2)
Pcs 7.24%(4.8) -5.6%(4.3) 2.8 12.9% (11.3, 4.4)

mcs 8.81%(4.4) -7.62%(4.7) 3.6 16.4*(14.9, 17.9)
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5.5.3 Treatment effect in the participants

In the analysis of the results within groups it was seen that the MM
tactics in relation to VAS pain was significant [t (137) = -15.4, p = 0.00]. The same
analysis also demonstrated a significance of the treatment over time on the CRM
disability [t (137) = -17.9, p = 0.00] in the 6-month period. In this logic, the SF-12
test was analyzed with its susceptibles and demonstrated a significance of the
treatment over time [PCS t (137) =16.4, p = 0.00]; [MCS t (137) =21.1, p = 0.00].

It is further proved that the treatment also had significant effects on the
back flexibility measured with Sit and Reach test [t (137) = 12.8, p = 0.00]
expressed even on the steps of 60 seconds of pedometer performance, Runtastic
data [t (137) = 19.9, p = 0.00]. In this merit in Table 14, all mean difference values

within groups of outcome measures of treatment at baseline and after 24 weeks of

treatment are shown.

Table 14. Independent sample t- test within groups’ outcome measures evaluation in time

Outcomes Time Mean Diff. t P

TO 0.5(0.12,0.87) 2.63 0.09

VAS
T1 -2.3(-2.7,-1.9) -12.8 0.00
sit and Reach TO -2.9(1.08, -5.07) -2.7 0.08
T1 1.4 (-0.9, 3.9) 1.2 0.28
Runtastic TO -4.9(-11.8, 1.9) -1.4 0.16
T1 13.6(7.003, 20.3) 4.05 0.00
CRM TO 0.48(0.009, 0.96) 2.01 0.04
T1 -3.1(-3.5, -2.7) -15.3 0.00
PCS TO -4.4(-6.2, -2.6) -4.8 0.00
T1 8.4(6.6, 10.3) 9.2 0.00
TO -5.2(-7.01, -3.4) -5.7 0.00

Mcs
T1 11.2(9.3, 13.07) 11.9 0.00
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5.5.4 The correlations of outcome measures

The results of Pearson correlations by the difference between outcome

measurements T1-TO and the statistical significance p = 0.01 and p = 0.05 between

the improvements in the sample indicate an interaction between all given

variables. In this regard, the table 15 shows the significance of each correlation.

Table 15. The outcome measures correlations

Correlations
Outcomes VAS Sit - Reach CRM Runtastic
(T1-TO) (T1-TO) (T1-TO) (T1-TO)

VAS (T1-T0) Pearson 1 -.645™ .780™ -.655"

Correlation

Sig. (2-tailed) .000 .000 .000
Sit -Reach (T1-TO) Pearson -.645" 1 -.653" .685™

Correlation

Sig. (2-tailed) .000 .000 .000
CRM (T1-TO) Pearson .780™ -.653" 1 -.708"

Correlation

Sig. (2-tailed) .000 .000 .000
Runtastic (T1-TO) Pearson -.655" .685 -.708" 1

Correlation

Sig. (2-tailed) .000 .000 .000
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In addition, the correlation of secondary outcome measures SF-12 was
analyzed, as previously mentioned, through a 2-core test (PCS, MCS). The
purpose of this analysis consisted in verifying each of the sub-variables, meaning
if there was interaction with each other and vice versa. The analysis verified the

existence of a T1-TO interaction in all these variables (see Figure 18).
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Figure 18. Correlation of SF-12 (PCS-MCS) in T1-TO
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VI - DISCUSSION

This study analyzed the effectiveness of MM implementation in rhythmic
gymnastics, football and basketball athletes with back pain for periods longer
than a month. LBP was associated with muscular disequilibrium that doesn’t
allow normal movement and forces the motor system to compensate.

The most common alterations here were the misalignments of the pelvis in
the sagittal plane and the functional limitation that causes pain with loss of
flexibility (128).

Henceforth, the MM applied in the EG uses global stretching techniques to
re-establish the balance of muscular tension that causes postural alterations,
especially in the lumbo-pelvic area which extends towards the caudal and the
cranial (102).

Precisely, the aim of the study was to analyze the effects of MM on the
variables associated with LBP (i.e: pain, flexibility, function, state of health and
performance-yield).

Analyzing the different sports area as rhythmic gymnastics athletes, soccer
and basketball players it can be observe that:

In the rhythmic gymnastics athletes subgroup, the implementation of MM
had a high impact and therefore a high effectiveness referring to the differences
between groups results (p<0.05 in all cases). Perhaps the high effect size of
between groups difference derives from the fact that MM applied in the
intervention group uses global stretching techniques to re-establish the balance of
muscular tension that causes postural alterations, especially in the lumbo-pelvic
area which extends towards the caudal and the cranial. The most common
alterations were the misalignments of the pelvis in the sagittal plane and the
functional limitation that causes pain with loss of flexibility.

Comparing these results with the soccer athletes subgroup, it can be observe
that the effectiveness of MM were significant only in the VAS scale and the CRM
assessment. It was the first time for the soccer athletes to face the implementation
and knowledge of the MM in their treatment.
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Maybe these results can be related with the lack of elasticity of the back in
the soccer athletes, due to the specific training that they have.

The results of basketball players subgroup demonstrated a significant
effectiveness of MM in all between groups outcomes (VAS, Sit and Reach,
Runtastic, CRM, PCS, MCS). The effect size was high during all the treatment.

In the practical treatment of the sports mentioned and analyzed in this
study, the athletes of three sports categories did not have in diary protocol a
stretching of back and muscles. A small number of athletes practice individually
the stretching exercise. The majority of the athletes did not apply the stretching
exercise before and after the diary training.

Moreover, referring to the significant results of the outcomes, it can be noted

that the MM positively influenced the quality of life of athletes treated.

In the analysis of Rhythmic Gymnastics and Basketball team cross groups results,
it can be said that the MM treatment wasn’t effective in the same way for the two
type of sports analyzed.

Referring to the results between groups for these types of sports the VAS scale
was significant since at baseline with a 0.16 difference of mean points. Being
honest, in practice, it was evident that the rhythmic gymnastics group had more
pain comparing to the Basketball team; and basing these knowledge in literature,
one of the main causes about the reason why even gymnastics with a high
physical condition suffer from this disease is because they often develop sports
that involve disk compression movements during flexion, lifting loads or torsion
movement (129, 130, 131).

Another interesting fact is that in The Sit and Reach flexibility test of Rhythmic
Gymnastics results, a high and important difference of 13.4 means point was

shown, comparing with the Basketball team.

Meaning that even the gymnastics athlete that has a proper muscular
development of the trunk while making sport and related specific techniques in

any case is exposed to a great stress in this vertebral area (131,132).
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The mechanism that is evidenced in these situations of great physical stress,
is that the soft tissues, such as the muscles, the cartilage of the facets, the
ligaments and the inter-vertebral discs, cannot withstand the cutting movements
as well as the compression or movements of twist. This begins to produce
imbalances that directly influence the mechanics and biomechanics of the
vertebral column (133).

In the difference between means in Runtastic pedometer performance it can
be said that the basketball team comparing with the gymnastics have since at the
baseline a mayor means of 36.9 points, maybe because of their type of sport area.

Observing the data results it was interesting to interpret the same outcomes
in function of type of sport as per Sit and Reach and Runtastic. It is evident that at
the baseline a high difference between the types of sport outcomes exists.

In the lower back pain also other factors impact such as sex, intensity and
frequency of training, as well as sports technique. Other authors show that back
pain is a common symptom in adolescent athletes (134).

Kipping in mind here that the youngest age of the study sample pertain at

the rhythmic gymnastics athletes with a minimum of 15 years old.

Referring to the difference between groups in the cross Soccer and Basketball
team results, it can be said that all the outcomes at baseline, had a significant
difference with a large effect size. Maybe these results are influenced by
comparing the different type of sports. Technically, the Soccer had a mayor pain
with a 0.53 mean difference comparing to the Basketball team at baseline.
Analyzing the difference between means at baseline and after 24 weeks of
treatment, the Soccer had a 1.02 mean difference point of VAS outcome
comparing to the 0.61 mean difference point of basketball team. A difference of
0.41 points in means between the two groups can be observed. The other
outcomes as per Runtastic, CRM, PCS and MCS presented the same situation in
all the study follow up.

It was evident that the same outcome as sit and Reach had a different approach
referring to the type of sport. During all the treatment the mean difference of
soccer were high with 0.68 points in favor.
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Comparing the data results of Rhythmic gymnastics and Soccer cross analysis, it
can be said that the same outcomes, as Sit and Reach and Runtastic are related in

function of the type of sport. And observing it practically, it is so real.

Talking about the flexibility of back, the rhythmic gymnastics is
characterized by the use of the gymnast's body in articulated ranges outside the
physiological limits, adopting hygienically inadequate postures that can cause a
large external load during the exercises of great torsion, performed even at high
speed(135,136,137). Through the movements most frequently encountered in a
rhythmic gymnastics exercise are hyperextensions of the lumbar spine, causing
collisions between the facet joints of the spinous and transverse processes, as well
as the bone contacts of the spinous processes of the vertebrae, which in some
cases may facilitate the appearance of arthritis, faceted syndromes and arthritis in
the joints of the posterior aspect of the spine(138).

It is therefore considered that this fact may be the main reason why low
back pain has become one of the most common injuries in rhythmic gymnastics,

causing even a loss of training days.(139)

Regarding the other studies it was not found any scientific reference that
have applied the MM or the derivation of this method as Global Postural
Reeducation (GPR), Busquet, Campignion etc., in the elite athletes with LBP. For
these reason no more scientific facts are presented in this cross analysis between

the types of sport.

With the purpose of not deviating from the aim of this study, for evaluating
the effectiveness of MM in the elite athletes with LBP, a specific analysis of the
sample research (EG= 69 participants; CG= 70 participants) results can be found in

the next subchapter.
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6.1. SAMPLE RESEARCH STUDY DISCUSSION

The results of this 24-week research study verified the hypotheses raised
over the significance of MM implementation to athletes regarding the positive
impact on non-specific LBP’s, referring to the significance of each of the main
outcomes analyzed below.

By the way, it was also noted that MM had effectiveness on sportsman's
health and disability.

With special regard to the quality of life instead, referring to Pearson's
correlation, a significant interaction of VAS with disability (CRM) and health
status (F12) was verified.

Moreover, referring to the significant results of the primary and secondary
measures outcome, it can be noted that the MM positively influenced the quality
of life of athletes treated.

Therefore a significant difference was noted again between two groups of
the study as EG (treated with MM) and CG (treated with conservative
rehabilitation). In this context, it was also shown that after the proposed
treatment, EG patients increased flexibility and reduced the percentage of
functional disability.

The significance of these results regarding outcome measures, whose
analysis showed effectiveness (p < 0.05 in all cases), may be related to the fact that
the MM implementation in EG was accompanied by other rehabilitation
treatments, enabling the athlete fast recuperation.

As far as the CG is concerned, it also pursued traditional rehab-treatments,
excluding MM in contrast to EG.

Currently the management of low back pain in sport includes a series of
different strategies including drug therapy, physiotherapy, needle-puncture, yoga
and much more (140) . The difficulty is to evaluate their effectiveness and then
organize these tools to achieve therapeutic goals (141).
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Involving the patient, the objectives are shared and joined together, which
can also be modified during the course of the work according to the needs of the
patient, an element this that is very important in the MM. Perhaps it can be
considered also one of the reasons concerning the significant results of this study.

In order to demonstrate these considerations, it has been decided to argue
on other scientific studies that valorize the treatment of LBP through a
multidisciplinary approach (Hydrokinesitherapy, McKenzie Mechanical Therapy,
manual therapy, etc.) compared to MM or Global only with a rehabilitation
method such as Postural Reeducation [Treatment of Souchard, disciple of

Mezieres, by using the same therapeutic principles (142)].

Through the comparison of the techniques there is no intention to
demonstrate the superiority of MM compared to the others, but the central
element of this work is to support the idea that in order to achieve results and
maintain them over time it is necessary to manage the sportsman in a
multidisciplinary and global way, by firstly attempting to improve the quality of
life (94).

The variability of the inter-subjects in the study belongs to each individual
in different stretches of rehabilitative intervention (143) and justifies the necessity
of the initial individual assessment as the basis for the decision of the MM
protocol for each individual and, on the other hand, it is an intra-subject
variability, associated with the changes produced in the different functional
capacities at different times of athletes.

The intention to implement the MM, as previously mentioned, was to value
other studies, even if few compared to this method, aiming to evaluate their
scientific base and to intervene as a basic manual treatment with the motor
control of the sportsman, simultaneously with the progression in learning of
postural control and eventually lumbar stabilization. (144).

Indeed the study by Childs et al.,, (2004) concludes that the predictive
clinical role of spinal manipulation should be considered for decision-making on

interventions in non-specific mechanical low back pain. This predictive role is
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based on the duration and position of symptoms, on lumbar and hip mobility and

on unsafe movements (74).

Always with the aim of achieving valid and worthy results in this study,
referring to the bibliography that suggests that most of the manipulation /
mobilization treatments must be administered by "qualified" personnel, within
their own medical specialty (osteopathy, chiropracticc manual medicine,
physiotherapy), even if the qualification requirements are different among
professions (75), the treatment was followed by the undersigned, certified in the
"MM". Furthermore, the techniques implemented in the research were more
commonly administered twice a week during a period of 24-25 weeks and this

constitutes an error that perhaps influenced the significance of the results.

The use of outcome measures was intended to adequately represent even
the bio-psychosocial influences of the treatment practitioner (145). The effect of
physical exercise on individual psychology was an important topic of this study
(146), but especially it is important to recognize the role of the psychological
aspects of sportsmen (147,148).

In addition, the use of filtering tools, as described by Haldorsen et al., (2002)
can help to identify patients with beliefs or fears before therapeutic exercise
programs, requiring a more intensive multidisciplinary treatment program
(149,150). In the mentioned study, based on 'manual treatment’, significant
changes were found for pain (p = 0.001) compared to the control groups (12).

In this context, the data obtained show that the MM is clinically relevant,
and that the intra-group changes produced are slightly greater considering the
effect size of those presented in the study undertaken by Pillastrini et al., (2016)
who applied the GPR in a non-sports mousy of 94 people to relieve cervical pain
with the same application and follow-up time of 6 months (151).

The results of Pillastrini et al., (2016) suggest that GPR was more effective
than manual therapy to reduce pain after treatment as well as to reduce disability
during a 6-month follow-up period in patients with non-specific chronic cervical

pain.
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Comparatively the data obtained show that MM is clinically relevant, and
that the intra-group changes produced are somewhat greater than those
presented in a meta-analysis on the interventions of therapeutic exercises on the
pain scale (152).

Similarly, the results coincide with other studies acting through similar
interventions, showing significant changes in the intra-group LBP (153,154). These
treatments are based on training programs with integration of health education

techniques and manual therapy (155).

Other previous studies instead that combined different rehabilitation
modalities have shown better results when manual therapy and therapeutic
exercise have been combined with the ones of control groups derived from a
general medical practice considering that statistical differences are more
significant for pain in favor of combined physiotherapy (73), as in the case of the
present study. This also occurs when the intervention is based on the combination
of strength and mobility exercises that find a significant improvement in pain (p
<0.05) compared to waiting list checks (80) and especially when the procedure
was as intense as in athletes, where it was compared from the beginning of
treatment for intensive programs, compared to other more moderate active

strength proposals that maintained the effects at one year of follow-up (8).

In this study, the pain starting point of both groups did not show significant
differences (p > 0.05), ensuring the similarity of the basic characteristics. The
results show a positive response in both groups, not only statistically but also
clinically. And properly for this they are considered such as clinically relevant

improvements.

Regarding the significance of the results on the physical disability of CRM
within the t-tests within groups evaluated over time, by comparing them even
with other studies such as Hayden et al., (2005) the conformity occurs (152).

From the other side, by comparing the disability with the fact of low back
pain, in order to evaluate the MCS of health status SF-12, other authors used
aerobic exercises and found significant changes (p < 0.05) (149,150) compared

with those physically inactive implemented to control groups (82).



CHAPTER VI: DISCUSSION 121

In some other studies, between the control groups and the experimental
ones, there were found no significant differences regarding the physical disability
(156). However, in other cases, the treatment proposals focused on a variety of
therapeutic exercises which showed almost no difference in the MCS (157,158,159
and 160).

The relationship between changes in clinical symptoms (VAS and CRM)
and the improvement of physical capacity (Sit and Reach test) as well as the
psychological context as a result of evidence-based MM have offered a significant
interaction between lumbo-sacral mobility in sagital flexion, pain, physical and

mental disability (p = 0.00 in all correlations, refer to Table 9).

Nonetheless as regards the subscales of SF12 (PCS, MCS), not only was
verified a correlation of the exhibition at baseline and after 6 months referring to
Pearson correlations, but also a significance in health status in general is
evidenced. In this context should be considered the study of Bronfort et al., (1997)
where the differences in physical disability in a population with LBP were
assessed after three types of interventions: manual therapy and strengthening
exercises, manual therapy and mobility exercises and non-steroidal anti-
inflammatory drugs, although they presented physical and mental different
conditions compared to the initial situation, none of them showed significant

differences or clinical relevance.

In both groups, the results of all functional and psychological assessments
(pain, flexibility, performance, physical disability and health status) showed
significant differences in improvement in our study compared to the initial time.
And the differences are very significant for the two groups in terms of
improvement. In the differences within groups it can be seen a small
improvement (p = 0.00 in all cases) in comparison with the control group perhaps
due to an extra-treatment like MM.

These results are expected after a controlled, supervised and completed
exercise program (Liddle et al.,, 2004), however the value of the intervention

adaptation is centered on the mean of individual differences, between the values
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in the initial evaluation and after the exercises program because in this way the

course of each individual is analyzed (161).

Comparing the results with Global Postural Re-education (GPR) studies
(162) that transmit the same MM principles developed by Souchard (163), it is
reflected in terms of significance that with the same weekly treatment frequency
and with a follow-up of 6 months (164), significant changes in LBP and cervical
pain are seen on non-sporting studies (165,166).

The results of the present study are also in line with the other RCTs on LBP
studies that incorporate systems in their programs to improve mobility, through
manual postural therapy, joint mobilization, stretching, etc., integrating them
with different names such as: GPR (167,168,169) or generically under the name of
manual therapy and therapeutic exercises (170,171,172), all them somehow, use a
combination similar to the present study, in which educational strategies are
added (170,173). In particular this study presents a pioneering scientific
intervention of MM which is a specific pragmatic test model that so far has not
been able to rule out the possibility of combining different types of exercises
(174,175).

Specifically the research in patients with shoulder pain (166,167,169),
demonstrated the long-term effects of the GPR treatment in lumbar measurement,
cervical pain, quality of life through questionnaires to assess the effects of
disability. Although these studies achieved positive results after several weeks of
treatment, other work did not achieve the same results. This is the case of Cunha
et al., (164) which performed a 12-week research study in patients with cervical
pain and in whom the overall stretching of GPR was compared with analytical
stretching. In fact in this study, better results were achieved on pain reduction
with analytical stretching. On the other hand, Adorno et al., 176) in their 20-week
research study of patients with low back pain did not achieve improvement in
pain in the GPR group compared to a group that performed isometric stretching.
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Finally, Poveda-Pagan et al., conducted two studies on the effects of
stretching of the anterior chain on respiratory volumes in young athletic subjects.
In a first pilot study of 10 players, (177) the authors found no significant effect
either on the forced vital capacity test or on the maximum expiratory and
aspiratory pressure tests, although in the latter they found a tendency to improve
values. Subsequently, these same authors found no effects on the same ventilation
parameters in a blinded randomized clinical study retrieved from the
examination of 44 athletes ( 178).

It is possible that despite of several treatment sessions that lengthen the
anterior master chain and the aspiratory chain, athletes were not a population
prone to improving these parameters.

Thus, in the end the aim of this work was to demonstrate how a postural
therapeutic approach like MM allows a better and more global management of
chronic lumbar pain. Immediately it tried to show that rehabilitation cannot use a
‘dosage’ approach, but must place the patient, who must be an active subject in
the rehabilitation process, at the rehabilitation path. Through an integrated
approach, it should be acted on the patient as well as on the context in which
he/she lives (domestic environment, sports field, university, etc.), by eliminating
the risk factors.

Involving the patient, the objectives are shared and reached together, which
can also be modified during the course of the work on the basis of the patient
needs at the time of therapy. Hereinafter the physiotherapist must provide the
patient with the tools to manage and improve low back pain. Alternatively, this
means that the dependence on the physiotherapist is avoided and the patient is
put in a position to take care of his health independently, reducing time and costs

in economic terms while keeping the results over time.

Correspondingly in this work it was tried to demonstrate how a postural
rehabilitative approach like MM gives us a better and more comprehensive
management of the sport in order to achieve the objectives set and keep them for
a long time thanks to athlete’s active participation.
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VII CONCLUSIONS

7.1. CONCLUSIVE REMARKS

A key element in the rehabilitation approach of lower back pain is to
educate the athletes and to put him in charge of taking care of his state of health
through self-treatment logic.

To achieve the objectives set out in the multidisciplinary approach, the
athletes must first be motivated to actively participate in the rehabilitation
process, called the "motivation that leads to action"; thus, so, he must be an
integral part of the rehabilitation program, sharing the objectives and results with

the physiotherapist.

The MM applied to treatment with conventional LBP obtained positive

results for pain relief objectively assessed by validated questionnaires.

Correspondingly, it is treated as a psychosomatic treatment that opens the
door to the psychological and emotional origin of musculoskeletal and visceral
disorders. Beyond this, it represents a posturological approach that takes muscle
chains as an element of vehiculation of disorders occurring at the level of different

postural prisons.

Therefore, compared to the hypothesis raised in this study, it must be
concluded that the treatment performed on athletes with LBP has caused positive
effects on all the variables analyzed compared with those of the control group. By

this way, the main hypothesis is confirmed.
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In fact, this research implied a positive effect on health, with the statistical
results obtained, thus, the MM can be also applied in established conventional
protocols to alleviate pain and functionality, by improving the quality of life of

the sportsman together with his physical and emotional state.

7.2. SPECIFIC STUDY CONCLUSIONS

Referring to study sample (139) it can be conclude:

1. MM was effective in lowering the back pain referring to the VAS
punctuation scale.

2. After the 24 week of treatment the measure of Sit and Rich flexibility test
demonstrated an improvement of the back flexibility by gaining
centimeters.

3. Runtastic Pedometer Performance shown an improvement of steps per 60
seconds after MM treatment.

4. Referring CMR results was observed a decrease of physical disability.

5. After the evaluation of SF-12 the subscales PCS and MCS it is shown a
major impact in physical and mental state to the average improvement of

this subscales in scores.

Referring to the sample size study hypothesis:
- MM results effective regarding the study outcomes evaluation as VAS, Sit
and Reach flexibility test, Runtastic Pedometer Performance, CRM and SF 12

questionnaire in athletes with LBP.

- MM affect the mental and physical health of athletes with LBP, referring
the MCS and PCS subscale results of health status questionnaire (SF12).

- MM demonstrated an improvement of the back flexibility degrees and a

notable pain relief.
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MM increased the performance of the athletes with LBP referring to the

Runtastic Pedometer performance results application.

Concluding, the split analysis of the sub groups study athletes

demonstrated:

1.

The implementation of MM had a positive effect in the VAS outcome,
comparing the difference between groups with a large effect size during
the 24 weeks of treatment in the Rhythmic Gymnastics, Soccer and
Basketball team.

Sit and Reach outcome had a high effect size in the between group
analysis of Rhythmic Gymnastics and basketball team in all the 24
weeks of study phases. The Soccer sample didn’t show a significant
improvement between groups of the implementation of MM for 24
weeks consecutively.

A better performance of Rhythmic gymnastics and Basketball team was
observed in the end of 24 weeks of treatment, referring to the analysis
between groups of the Runtastic performance. The MM did not
influenced in the improvement of performance of Soccer athletes, with
no significance in the difference between group results.

The CRM scale demonstrated a positive impact in the implementation of
MM in the gymnastics, basketball and soccer with a significance effect
size of the between groups analysis, referring to the disability.

The Rhythmic Gymnastics and Basketball team shown a significant
difference between groups in the health status questionnaire FS12 (PCS
and MCS sub scale) during 24 weeks of treatment with a large effect
size. No significant effect was shown in the soccer athletes between
group analyses referring to FS12 pursuing 24 weeks of the

implementation of MM.
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Regarding the type of sport area cross groups results:

1. In the cross analysis the results shown that the type of sport does not
influence the VAS scale as per: Gymnastics X Basketball; Soccer X
Basketball and Gymnastics X Soccer. The difference between groups as
Gymnastics X Basketball and Soccer X Basketball shown a significance
in the VAS scale during the 24 weeks of treatment. Gymnastics X Soccer
cross results didn’t show a significant difference between groups.

2. The Sit and Reach outcome can be influenced in base of the sport type,
referring to the positive results and significant difference between all
cross groups analysis as Gymnastics X Basketball; Soccer X Basketball
and Gymnastics X Soccer.

3. Runtastic pedometer performance is related with the type of sport area,
demonstrating a positive result in the cross groups analysis and the
difference between groups during the 24 weeks of treatment in all the
study sub groups as per: Gymnastics X Basketball; Soccer X Basketball
and Gymnastics X Soccer

4. The cross group analysis demonstrated that the disability of back pain
had a significant difference between groups as Gymnastics X Basketball;
Soccer X Basketball but the effectiveness of MM in the CRM not depend
from the type of sport.

5. The analysis of SF 12 in the cross groups shown that MM had a positive
effect in the between groups difference as per: Gymnastics X Basketball;
Soccer X Basketball and Gymnastics X Soccer in the mental and physical
health (MCS and PCS), but does not influence in the sporty type area.



VIII - LIMITATIONS AND
FUTURE LINES OF
RESEARCH






CHAPTER VIIL: LIMITATIONS AND FUTURE LINES 133

VIII -LIMITATIONS AND FUTURE LINES OF RESEARCH

8.1 STUDY LIMITS

8.1.1 Scientific limits

It was very difficult to find documented scientific studies elaborated from
Frangoise Mézieres. The technique is known all over the world but the method
has been modified over time and not only by respective student disciples such as
Busquet (1977), Campignion (1978), Denys-Struyf (2009) etc. All the variations of
the technique are exploited for a good scientific basis with the same principles but
with different elements that lose the originality of the Mézieres method itself and

therefore limit the scientific re-production of the method in nowadays.

Based on the scientific research, Philippe Souchard presented the Mézieres
method, both from a technical and a theoretical point of view, but anyway a
substantial evolution in its proposals was not recognized. Formed in other
disciplines, Souchard contributed in the scientific and biomechanical explanations
to the empirical observations of Mézieres and began to experiment with
psychosomatic approaches through his incipient "closed field", abandoning these
ideas early and bringing his vision even closer to Mézieres's classic theses, but
differentiating them mainly at the technical level.

Thus, the morphological references were still present, but much more
blurred than the Mézieres model; since Souchard carried out all his
methodological restructuring while maintaining close contact with Mézieres, but
however there was a sharp break between them in this regard.

Properly, this break has facilitated the emergence of Global Postural
Reeducation (GPR). As a result the Souchard's remarkable ability to communicate
and raise awareness has now placed the GPR at the top of global cadence
methods. Inspired by this scientific lack of Mézieres, and exploiting the abundant
bibliographic base of GPR was born the idea of this study with the belief of
loyalty to the MM effectiveness in sport.
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8.1.2 Practical limits

During the realization of the study, various problems were compared:

- The treatment was followed only by a certified MM therapist, which
makes difficult the work organization during the treatment period. No more than
5 athletes could be treated in a day, not only for the rehabilitation protocol, but
also for the sportsman's willingness to wait for hours;

- The displacement of the same therapist in the various fields of sports
training has been another difficulty in this study;

- The location of the sports fields was another difficulty especially for the
players;

- Night hours for the treatment of basketball sports have been difficult to
organize, more for the sportsmen than for the therapist;

- Meeting the availability of the Elite teams was a big limitation. 265 athletes
are planned in the treatment with MM but only half of them were involved. This
is due to lack of location, training, protocol, schedules and organization;

-The absence of the sportsman in response of a national and international
match;

- The lack of communication with the specific medical equip that has been
responsible in determining the diagnosis and the pathology of low back pain

conditions of the clinical results.

All these factors limit the organization of the study over time, which for a

single therapist was of great importance.
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8.2 OPEN ISSUES

In future studies, it will be necessary to examine larger samples of
sportsmen whether the implementation of the technique should be managed from
more than one therapist.

The variability among individuals indicates the need to establish different
strategies for each intervention, therefore, in future studies, a reliable and
accurate initial functional assessment concerning the decision making in the
intervention of LBP with MM should be included.

In addition the radiographic investigations must always be present at the
baseline of the intervention. And moreover as a specific diagnosis often helps the
therapist to prepare a specific personalized treatment that can demonstrate even
more convincing results. Intuitively this favors a well performed clinical
evaluation.

Psychological evaluations are also an important element in the treatment of
sportsmen with MM and in the valorization of their performance. The more

standardized variations are applied, better the treatment is managed.

Nonetheless through the implementation of manual therapy and
specifically aiming the muscle stretching, stretching, deep breathing and self-
control (MM characteristics), this doctoral thesis creates a pioneering scientific
tool to develop the knowledge in the prevention and treatment line, while opens a

door to future scientific studies in the field of rehabilitation.
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ANNEX 2: Informed Consent

CONSENTIMIENTO INFORMADO

Yo , con DNI:

DECLARO:
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del Proyecto titulado:
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Pain
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resultados de las pruebas son: José Luis Martinez Gil, Maria Gomez Gallego y

Orges Lena

Asimismo, he podido hacer preguntas del estudio, comprendiendo que
me presto de forma voluntaria al mismo y que en cualquier momento puedo
abandonarlo sin que me suponga perjuicio de ningtn tipo.

CONSIENTO:

1.-) Someterme a las siguientes pruebas exploratorias (en su caso):
Ejercicios fisicos, de equilibrio, diafragmaticos, estiramiento

corporal, pompage global.

2.-) El uso de los datos obtenidos segun lo indicado en el parrafo siguiente:
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Proteccion de Datos de Cardcter Personal, le comunicamos que la

informacién que ha facilitado y la obtenida como consecuencia de las
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fichero automatizado INVESALUD, cuyo titular es la FUNDACION
UNIVERSITARIA SAN ANTONIO, con la finalidad de
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ANNEX 3: Information document for subjects submitted to study

UNIVERSIDAD CATOLICA
SAN ANTONIO

DOCUMENTO DE INFORMACION PARA SUJETOS SOMETIDOS A
ESTUDIO
(HOJA INFORMATIVA)

1. EN QUE CONSISTE Y PARA QUE SIRVE:

Este proyecto de investigacidon tiene como objetivo la re-armonizacion de las
cadenas cinéticas y la postura, basada en la atrofia muscular espinal y el
estiramiento global intenta probar la eficacia de este método en temas
deportivos sobre:

A) Armonizacion de las cadenas musculares estaticas y dindmicas mediante el
estiramiento y restauracion de la elasticidad;

B) Identificacion y eliminacion de las compensaciones posturales que
dificultan la normalizacion de la eficacia estatica y gestual;

El método basado en un trabajo activo que parte de Postura de Mézieres, en
una completa descompensacion de estiramiento, conduce a resultados mas
exitosos que los obtenidos de las terapias fisicas pasivas donde los sujetos han
tenido un poco de éxito;

La investigacion sirve para comprobar la eficacia de la terapia de Mézieres en
la prevencion y tratamiento del dolor vertebral en los atletas de la
Universidad de Murcia-UCAM.

2. COMO SE REALIZA:

Los atletas serdn sometidos a tres meses de Método Mezieres dos veces por
semana, con una sesion individual de méaximo una hora. Durante la sesién se
realizard una extension estatica activa y pasiva de las cadenas musculares, con
una tension muy prolongada en el tiempo, durante minutos consecutivos,



limitando el acortamiento de las otras areas del cuerpo. Después de tres meses
de tratamiento dos veces por semana, el método Mézieres se reducird a una
vez por semana durante otros 3 meses. Para concluir la investigacion del
primer ano, los tres tltimos meses de terapia se organizaran en una sesion
individual cada diez dias.

3. QUE EFECTOS LE PRODUCIRA:

- Mejora de la estabilidad y fluidez;

- Iniciando una re-armonizacién de la morfologia de la columna vertebral;
- Mejorar el estilo de vida con una respuesta socio-relacional y emocional
positiva;

- Reduccién de los episodios dolorosos.

- Conocimiento de los atletas a la autogestion de su problema;

- Reduccion de la importancia de los factores de riesgo individuales;

- Establecer la preparacion fisica tanto en las cadenas globales como en las
miofasciales - "teniendo cuidado de quitar los frenos antes de intentar
conseguir los movimientos"

4. EN QUE LE BENEFICIARA:

- Planificar medidas preventivas para un abordaje correcto del deporte que no
preceda a los resultados de la busqueda a cualquier costo para el bienestar
psicoldgico del sujeto;

- Investigar condiciones de entrenamiento saludables aplicando una
metodologia apropiada para mejorar el rendimiento sin violar las leyes que
subyacen a la postura, a una biomecanica equilibrada de las cadenas
musculares y un desarrollo fisiologico igualmente equilibrado;

- La implementacion de medidas preventivas para evitar lesiones asi como la
muscularizacion que a menudo no puede garantizar la resistencia y la
eficiencia.

5. QUE RIESGOS TIENE: No tiene ningtin riesgo

5.1 LOS MAS FRECUENTES: -
5.2 LOS MAS GRAVES: -



5. SITUACIONES ESPECIALES QUE DEBEN SER TENIDAS EN
CUENTA:
No seran tratado personas con tumores espinales y hernias discales de
segundo grado.

7. OTRAS INFORMACIONES DE INTERES (a considerar por el/la
profesional)

La novedad en este proyecto de investigacion es evaluar la efectividad de la
terapia de Mézieres sobre problemas deportivos y de dolor vertebral, evitando
terapias fisicas y muchos otros métodos de rehabilitacion.

A partir de las consideraciones técnicas y educativas expuestas en el plan de
investigacion, este proyecto subraya la necesidad, en el drea motora, deportiva
y rehabilitadora, de la técnica de Mézieres que tiene un enfoque mas global,
que da mas ventajas a la extension muscular y para salvar la normalizacion
del aparato musculo-esqueleto a los efectos de una accion preventiva a los
desequilibrios posturales en la practica motora y deportiva.

8. OTRAS CUESTIONES PARA LAS QUE LE PEDIMOS SU
CONSENTIMIENTO

Para utilizar los datos en analisis estadisticas de los resultados de investigacion
siempre para conservar el anonimato.






ANNEX 4 : VAS - Visual Analogue Scale
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(Crichton, N. (2001). Visual analogue scale (VAS). ] Clin Nurs, 10(5), 706-6.)






ANNEX 5: Sit and Reach — Flexibility Test

FLEXIBILITY TEST — SIT AND REACH

f

Purpose

This test is designed to test the flexibility of the lower back and hamstring
muscles. This test can be modified for elders with the use of a chair and having
them raise one leg and reach towards it.

Procedure

1.

This test is best completed after a substantial amount of warm up is
completed in order to ensure the best results as well as being a safety
precaution. When a warm up is inveolved it is critical that the same warm up is
completed each time the test is conducted.

. To begin this test, have the client sit on the floor with both feet straight out

against a box for them to press their feet against.

. Make sure their feet are bare, both knees are pressed down to the floor, and

their palms are facing downward.

. Hawve them reach as far as they can towards their toes, or if they are really

flexible, over the box.

With a ruler, or some sort, record the length of which the client can reach
measuring from their toes to their finger tips.

Make sure that both hands are even and one is not reaching further than the
other.

The client is aloud some practice reaches before you record their final hold.

. The client should not be making any jerky or guick movements while

recording.

A ruler
A box



Measure the distance from their toes to their fingertips, and record. If their
fingers are passed their toes, the results are positive, if the fingers are behind
the toes, the results are negative. Use the chart below to gauge their ability.

The measurements are in cm.

‘ Very
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(Prepared by the Australian College of Sport & Fitness 2013)

Original article

Wells, K. F., & Dillon, E. K. (1952). The sit and reach —a test of back and leg
flexibility. Research Quarterly. American Association for Health, Physical
Education and Recreation, 23(1), 115-118.




ANNEX 6: Pedometer Performance —Runtastic Pro Application
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Source: http://www.runtastic.com/en/apps/pedometer



ANNEX 7: Roland Morrison Questionnaire CRM

FLRDACIDN
KOVACS

ESCALA DE ROLAND-MORRIS

& Fundacion Kovacs. Lautilizacion de la version espafiela de la escala de Reland-Morris es libre para su uso clinico. Mo obsanie, debe
indicar que so copiTight pertenace a la Fundacion EKovacs ¥ para cualquier odro fin debe citar la referencia de su publicacion (Fovacs FM,
Llokera J, Gil del Feal MT, Abraira V. Gestose M, Fernandez C and the Kowacs-Atencion Primaria Group. Validation of the Spanizh
wersion of the Foland Mormis Questionnaire. Spime 2002.27:538-342)

Cuando le duele la espalda, puede que le sea dificil hacer algunas de las cosas que habitualmente hace Esta hista
contene alpunas de las frases que la gente nsa para explicar como se encuentra cuando le duele 1z espalda (o los
niopes). Cuando las lea, puede que encuentre algunas que describan su estado de hoy. Cuando lea 1z lista, prense
en comao se encuentra usted hoy. Cuando lea usted una frase gque descniba como se siente how, pongale una sefal
51 la frase no describe =u estado de hoy, pase a la sipmiente frase. Recuerde, tan solo sefiale la fraze =1 esta seguro
de gue describe como se encuentra usted hoy.

1.- 0O Me guedo en casa la mayor parte dal ftempo por mu dolor de espalda

2 - 0 Cambio de postura con frecuencia para mtentar aliviar la espalda

3.- 0 Debido 2 mu espalda, canuno mas lentamente de lo nommal

4.- 0 Debido a mi espalda, no puedo hacer ninguna de las faenas que habitualmente hago casa
5.- 0 Porm espalda uso el pasamanos para subir escaleras.

&~ O A cauwsa de mi espalda, debo acostarme mds a menudo para descansar.

T.- 0 Debido a mi espalda, necesito agarraime a algo parz levantarme de los sillones o sofas.
2 - 0 Porculpa de m espalda, pedo a los demas gue me hagan las cosas.

9.- 0O Mewisto mis lentaments de lo normal 3 cansa de om espalda.

10.-00 A causa de mm espalda, s0lo me guedo de pre durante cortos periodos de bempo.
11.-0 A causa de mi espalda, procure evitar inclinzrme o armredillarme.

12.- 0 Me cuesta levantarme de una silla por culpa de mi espalda.

13- Me duele Iz espalda cas: stempre.

14.- 0 Me cuesta darme la voelta en la cama por culpa de mm espalda

15.- 00 Debido a mi dolor de espalda, no tengo mucho apefito.

16.- 00 e cuesta ponerme los calcetines - o medias - por mu dolor de espalda.

17.- 0 Debido a mi dolor de espalda, tan solo ando distancias cortas.

18.- 0 Duermeo peor debido a mi espalda.

19.- 00 Pormi dolor de espalda, deben ayudarme a wvestitose.

20.- 01 Estoy casi todo el dia sentado a causa de mi espalda.

21.- 1 Ewito hacer rabajos pesados en casa, por culpa de mi espalda.

22 -0 Pormi dolor de espalda, estoy mas nritable ¥ de peor bumer de lo normal
23 -0 A causa de mu espalda, subo las escaleras mas lentamente de lo normal.
24.- 1 Me gquedo casi constanfemente en la cama por nu espalda.

Original article : Kovacs, F. M., Llobera, J., del Real, M. T. G., Abraira, V., Gestoso,
M., & Fernandez, C. (2002). Validation of the Spanish version of the Roland-
Morris questionnaire. Spine, 27(5), 538-542.



ANNEX 8: Health Status Questionaire (SF 12)

CUESTIONARIO DE SALUD SF-12

INSTRUCCIONES: Las preguntas que siguen se refieren a lo que usted piensa sobre su salud. Sus respuestas
permitiran saber como se encuentra usted y hasta qué punto es capaz de hacer sus actividades habituales.

Por favor, conteste cada pregunta marcando una casilla. Si no esta segura/a de como responder a una pregunta,
por favor, conteste lo que le parezca mas cierto.

OEn general, usted diria que su salud es:
2 3 4 5

1
o Qo O 4

Excelente Muy buena Buena Regular Mala

—

Las siguientes preguntas se refieren a actividades o cosas que usted podria hacer en un dia nomnal. Su salud actual,
Jlelimita para hacer esas actividades o cosas? Sies asi, jcuanto?
1 2 3
Si, me limita Si, me limita No, no me
mucho un poco  limita nada
e Esfuerzos moderados, como mover una mesa, pasar la
aspiradora, jugar a los bolos o caminar mas de 1 hora D D D

eSubir\rarios pisos por la escalera d 3 |

—s

Durante las 4 (ltimas semanas, ;ha tenido alguno de los siguientes problemas en su trabajo o en sus actividades
cotidianas, a causa de su salud fisica?

1 2
Si No
oéH‘Eﬂ menos de lo que hubiera querido hacer? D D
oéTUW} que dejar de hacer algunas tareas en su trabajo o en
s actividades cotidianas? D D

Durante |as 4 Gitimas semanas, ; ha tenido alguno de los siguientes problemas en su trabajo 0 en sus actividades
cofidianas, a causa de alglin problema emocional (como estar triste, deprimido, o nervioso)?

1 2
. ) , . Si No
Géleo menos de lo que hubiera querido hacer, por algin D D
problema emocional?
och- hizo su trabajo o sus actividades cotidianas tan D D
cuidadosamente como de costumbre, por algln problema
emocional?

eDurante las 4 dltimas semanas, ;hasta qué punto el dolor le ha dificultado su trabajo habitual (incluido el
trabajo fuera de casa y las tareas domésticas)?

2 3 4 5

1
 Q O O Q

L Nada Un poco Regular Bastante Mucho




—
Las preguntas que siguen se refieren a como se ha sentido y como le han ido las cosas durante |as 4 Gltimas
semanas. En cada pregunta responda lo que se parezca mas a como se ha sentido usted. Durante las 4 (ltimas

semanas jcuanto tiempo...

1 2 3 - 5 6
Siempre Casi Muchas  Algunas Solo Nunca
siempre veces veces  alguna vez

o...s«e sintie calmado y franquilo? I:l I:l I:l I:l I:I I:I
() ..uvo mucha energia? 4 d | d d d
@...s«e sintio desanimado y triste? D D D D D D

L=

Durante las 4 (ltimas semanas, ;con qué frecuencia la salud fisica o los problemas emocionales le han

dificultado sus actividades sociales (como visitar a los amigos o familiares)?
1 2 3 4 5

O o 04 AQ

Siempre Casi Algunas Sélo Munca
siempre veces alguna vez

Original Article: Ware Jr, J. E., Kosinski, M., & Keller, S. D. (1996). A 12-ltem Short-Form
Health Survey: construction of scales and preliminary tests of reliability and
validity. Medical care, 220-233.






