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Context: One of the main reasons why athletes with a high physical condition suffer from low back pain disease is because they
often participate in sports that involve disc compression movements during flexion, lifting loads, or torsion movement.
Objectives: This study aims to examine the effectiveness of the postural treatment of the Mézieres method on elite rhythmic
gymnastics athletes with low back pain. Design: Double-blind, randomized, controlled trial. Setting: The sports hall of
“Puente Tocinos,” Murcia, Spain. Participants: Ninety gymnastics athletes were randomized into 2 parallel groups
(intervention: n=39; control: n=51), of whom 98.9% were women (women =89; man=1). Intervention: The M¢zieres
method postural therapy was implemented. It lasted about 60 minutes in repeated sessions of 2 to 3 meetings per week by
counting in overall 60 sessions during a 24-week period. Main Outcome Measures: Visual analog scale of pain, sit and reach
flexibility test, Runtastic (pedometer performance android application), Roland-Morris Questionnaire for the physical
disability, and the Health Status Questionnaire were used. Results: The univariate analysis of variance and independent
sample 7 test revealed a significant improvement in the intervention group concerning the visual analog scale pain assessment
scale (P <.05. I]rz, = .625), and, also, the between-groups effect size was high during the 24 sessions of treatment (> 0.8)
compared with the control one. The same situation persists even for Roland-Morris Questionnaire (P <.05, 17[3) =.802),
physical score (P<.05, 73 = .613), mental score (P <.05, np = .736), sit and reach flexibility test (P <.05, 1% = .666), and
Runtastic performance (P < .05, nf, =.790), where the between-groups effect size was high during the 24 sessions of treatment
(d > 0.8). Conclusion: The Mézieres method treatment performed on athletes with low back pain has caused positive effects on
all the outcomes analyzed compared with the ones of control group.
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In this circumstance, it is affirmed that not only is LBP one of
the most common conditions in the general population, butitis also
present in younger athletes. In this population, LBP has a preva-
lence between 10% and 15%.>78

The literature mainly indicates 3 main mechanical causes of

There is a real interest in knowing why low back pain (LBP)
has become a very common disease in elite gymnastics athletes,
given that it is assumed that they are in good physical conditions.
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 disc
compression movements during flexion, lifting loads, or torsion
movement.!'3

This means that even the athlete who has a proper muscular
development of the trunk while doing sport exercises and related
specific techniques, in any case, is exposed to a great stress in this
vertebral area.>* The mechanism that is evidenced in these situa-
tions of great physical stress is that the soft tissues, such as the
muscles, cartilage of the facets, ligaments, and intervertebral discs,
cannot withstand the cutting movements, as well as the compres-
sion or twisting movements. This begins to produce imbalances
that directly influence the mechanics and biomechanics of the
vertebral column.® Therefore, it can be said that athletes, like
the general population, can undergo biomechanical adaptations
in the lumbar spine tissues.®
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LBP in this type of population: muscle and ligament disorders, disc
degeneration, and spondylolisthesis.”!® From the other side, the
less pronounced causes in this population are stress fractures in the
joints and faces of the sacrum.'!-13

Inspired by this scientific data, with the reason to alleviate lower
back pain in the elite gymnasts, this study analyzes the effects that
can result from the implementation of the Méziéres method (MM)
because this postural technique acts directly on the back.

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.'*!3

Methodology
Study Design and Sample Size

The ethical committee of Catholic University of Murcia granted
approval for this study (no. 6572). It was further registered as
a clinical trial (NCT03849053) on Clinicaltrial.gov. A double-
blind, randomized, controlled trial was implemented to compare
the effectiveness of MM in LBP (pre—post tests at baseline and
after 24 wk) between 2 groups (experimental and active
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comparator). No changes occurred in the methods after trial
commencement.

The research protocol was conducted in accordance with the
Declaration of Helsinki reference to ethical, legal, and regulatory
principles, which provides guidance for health-related research
involving human subjects.

The sample size was based on the evaluation of significant
back pain of the National Rhythmic Gymnastics of Murcia, Spain.
Specifically, it was analyzed through the 1-tail test by comparing
the mean scores between 2 independent sample ¢ tests. Using a
statistical power of 76% in the significance level of .05 and an
effect size of 0.5, a sample size of 90 participants was needed
(Appendix).

Participants

The participants were recruited from the elite athletes of the National
Gymnastics Rhythmic team of Murcia. A total of 139 individuals
were invited to participate. The professional athletes, between the
ages of 15 and 39 years with LBP, were characterized by a high level
of training, with a clinical diagnosis of chronic nonspecific LBP
lasting more than 1 month. They practiced sports at a competitive
level for a minimum of 2 years and maintained a healthy and sporty
lifestyle, with a training time of at least 9 hours per week.

Exclusion criteria were as follows: other type of athletes,
pregnancy, back surgery in the last 6 months, vertebral fractures,
severe osteoporosis, and infection or inflammation in acute
diseases.

All the participants were examined, including minors, who
also presented a paternal authorization document and the informed
complete consent, after having read and accepted the conditions of
participation and the characteristics presented in a previous infor-
mative letter.

Randomization and Blinding

In total, 90 gymnastics athletes were randomized into 2 parallel
groups. Randomization was done using the uniform distribution
(1.1) of the Excel 2016 platform. The 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, compared with the active control one,
which did not receive this type of treatment, following the rehabil-
itation diary protocol. Outcomes assessor and care provider were
blinded.

Setting

The MM was implemented in the sports hall of “Puente Tocinos,”
Murcia (Spain), the place where the rhythmic gymnastics athletes
perform the training sessions.

Intervention

The participants provided individual instruction by the MM pro-
fessional therapists in the preintervention phase. During each
MM treatment session, the tight muscles related to the postural
misalignment were progressively stretched into a particular pos-
tural position, followed by the active contraction of the antagonist
muscles.'* The therapeutic principle of this technique was based on
working in a correct position through the lengthening of the muscle
chains, by progressively balancing the muscular work without
making any compensation.

The intervention implemented in the athletes with LBP lasted
about 60 minutes in repeated sessions of 2 to 3 meetings per week.
In total 60 sessions were implemented during a 24-week period.
The treatment consisted of 2 different postural treatments: a global
neck pompage with a relaxed lying patient associated with deep
diaphragmatic breathing in all cases; and supine frog position for
the first 16 weeks. During the last 16-week period, the postural
treatment of athletes with LBP was modified; it was addressed
by changing the position of the pelvis in G0° flexion, with the
knees in 180° maintained by the therapist associated with deep
diaphragmatic breathing, and the patient always lying supine in
bed therapy. More specifically, the first posture aimed to release
the diaphragm muscle and to stretch the anterior muscle chain,
which relies on the progressive extension of the lower limbs and
adduction of the upper limbs to involve the diaphragm, pectoralis
minor, intercostalis, sternocleidomastoid, scalene, iliopsoas, and
arm and hand flexors.

The second posture aimed to stretch the posterior muscle
chain, which relies on the progressive hip flexion, knee extension,
and dorsal flexion of the ankle to involve elevator scapulae,
suboccipital, upper trapezius, erector spinae, gluteus maximus,
ischiotibial, triceps surae, and foot intrinsic muscles.

The hips were flexed, abducted, and laterally rotated with
the feet soles touching each other. The posture progressed in the
direction of the extension of the lower limbs and adduction of
the upper limbs.!*

In the postural treatment, all the body segments had to be
positioned correctly. The mobilization served only to overcome
tensions and muscle stiffness; therefore, the posture kept the
necessary time to reach elasticity. Meanwhile, the patient had to
endure muscular tensions that were often painful. All the correc-
tions should be emphasized, including the references and position-
ing of the toes, heels, ankles, knees, back, and occipital while using
the deep breathing technique that harmonizes the posture.

The participants of the control group continued to follow the
normal daily training, in respect to the athletes’ rehabilitation
diary protocol, which did not include any form of stretching
technique related to MM implemented during the 24-week
period.

Outcomes

The outcomes were assessed at baseline and before 24 weeks of
treatment. The following 5 measurements were taken under
consideration: (1) the severity of pain measured with the visual
analog scale,!® scored in the range of 0 (painless) and 10 (severe
pain); (2) the sit and reach flexibility test,'” designed to test the
flexibility of the lower back and hamstring muscles. The score is
recorded to the nearest inch/centimeter as the distance reached by
the hand. For women, the lowest value is less than —15 cm, and the
highest is greater than +30 cm. For men, instead, the lowest value
is less than —20 cm, and the highest is greater than +27 cm;
(3) Runtastic (pedometer performance android application),!8
which is aimed at recording fitness in many activities and sports.
It captured all the 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
the global positioning system. The final result shows how many
steps are made in the arc of 60 seconds; (4) the Roland—Morris
Questionnaire'® measured the physical disability. High levels of
disability are reflected by great numbers on a 24-point scale; and
(5) the Health Status Questionnaire measured the general health



conditions. Concretely, the physical component (physical score)
and the mental component (mental score) were evaluated.”® The
questionnaire consists of 12 questions, and the completion time is
around 2 minutes. Scores ranged from 0 to 100; higher scores
reflected better quality of life.

Statistical Analysis

The sample calculation was done by the G*Power 3.1.9.2 program
(Kiel, Schleswig-Holstein, Germany). It determines the effect
size before the initial collection as well as in the post hoc analysis
(Appendix).

The statistical analysis was performed using the SPSS for
Windows (version 21; IBM, Chicago, IL). The data were reported
as mean (SD), and the confidence level of 95% was implemented,
while the significance of the differences between the 2 groups were
assessed using independent £ tests.

For the comparison between the groups’ effect size (experi-
mental group—Meézieres method group [MMG] and control
comparator group [CCG]), the univariate analysis of variance
was used. Effect sizes were calculated for changes in scores
between the baseline and posttest. The Bonferroni test was
used to identify the differences, maintaining an overall signifi-
cance level of 5%.
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Results

Participants

A flowchart of participants in the study is shown in Figure 1. From
the 139 athletes initially enrolled in the study, 90 rhythmic
gymnastics met the inclusion—exclusion criteria. During the study
period, 39 participants were assigned in the experimental group
(MMG), 6 were transferred to the control group, and, in total, 51
were assigned in the CCG.

Specifically, the sample consists in 2 groups composed of
90 participants (MMG: n=39; CCG: n=51), of whom 98.9% are
women (women =89; man=1).

Regarding the age of the study, the sample is characterized by
athletes aged 15-38 years (mean age =20.89; SD =4.63), with a
height of 153 to 173 cm (mean height = 164.1; SD = 5.4) (Figure 2).

At baseline, there was not any between-groups difference for
the study outcome measures, such as the visual analog scale,
#(88)=.510, P=.611; Roland—Morris Questionnaire, #88) = —.096,
P=.923; physical score, #88)=-1.777, P=.079; and sit and
reach flexibility test, #(88)=-.755, P=.452, with the exception
of the subscales mental score of health scale (Health Status Ques-
tionnaire), #88)=-2.475, P=.015, and Runtastic performance,
1(88)=—4.759, P=-4.759.

Assessed for eligibility (n = 139) |
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l
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R

Outcome data: intervention group
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Outcome data: control comparator
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Participants with data = 39
Participants excluded from analysis = 0
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Participants with data = 51
Participants exciuded from analysis = 0

Figure 1 — Flowchart of participants.
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Figure 2 gives a clear picture of descriptive data distribution in
the 2 study groups, and Table 1 gives a specific analysis of all
the data.

Outcomes

By observing the CCG and the MMG, it is evidenced that the visual
analog scale pain assessment scale in pre—post tests (TO-T1) had a
significant value (P < .05, 17[2, =.625) in the between-groups analysis,
and the between-groups effect size was high during the 24 sessions
of treatment (d>0.8).

Also, for the Roland—Moms Questionnaire (P < .05, np — 802)
physical score (P<.05, 77p .613), mental score (P <.05, ;7-
.736), sit and reach flexibility test (P<.05, ;75 =.660), and
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Runtastic performance (P < .05, 17?, =.790), between-groups effect
size was high during the 24 sessions of treatment (d>0.8 as
described in Table 1).

Discussion

The results of this pilot randomized controlled trial provide pre-
liminary support for the feasibility and effects of MM intervention
in elite rhythmic gymnastics with LBP associated with muscular
disequilibrium that does not allow normal movement and forces the
motor system to compensate.

The intervention had a significant impact on these athletes.
Perhaps the high effect size of the between-groups difference is

39 33

18 18

PCS/T0

MCS/T0

Sitand
reach/T0

Runtastic/T0

Figure 2 — Descriptive data of participants at baseline (mean [SD]). CCG indicates comparator control group; CRM, Roland-Morris Questionnaire:
MCS, mental score; MMG, Mézitres method group; PCS, physical score; T0, baseline pretest; VAS, visual analog scale.

Table 1 Comparison of Outcomes Between Groups

T1-TO T1-T0/between-
Baseline (T0) 24 wk (T1) effect size groups difference
Mean difference

Outcomes Sample n Mean (SD) P t Mean (SD) P t Cohen d (95% CI) P  Partial #?

VAS MMG 39 28(1.07) .61 Sl 1.1 (1.12) <001 -10.22 2.39 -2.5 (=29 to -2.07) <.001 .625
CCG 51 2.7 (1.04) 35 (1.1)

CRM MMG 39 3.7(1.39) 92 =09 1.5 (1.25) <.001 -14.98 3.12 -3.5 (-4.03 to -3.06) <.001 .802
CCG 51 3.8(1.39) 5.1 (1.01)

PCS MMG 39 36.6 (4.85) 08 -1.77 434 (548) <001 847 2.48 11.5 (9.6 to 13.5) <.001 613
CCG 51 38.5(5.16) 33.8 (5.26)

MCS MMG 39  41.6 (4.72) 02 -247 50.5(5.52) <001 117 3.33 15.7 (13.7 t0 17.7) <.001 736
CCG 51 442 (5.28) 37.4 (5.03)

Sit and reach MMG 39 1750225 45 =75 21.7 (3.6) <.001 8.65 2.75 5.7 (4.8 to 6.5) <.001 .666
CCG 51 17.8 2.11) 16.4 (2.23)

Runtastic MMG 39 129.2 (11.52) <001 -4.75 140.4 (9.55) <001 4.06 447 19.7 (179 to 21.6) <.001 .790
CCG 51 140.2 (10.27) 131.6 (10.71)

Abbreviations: CCG, control comparator group; CI, confidence interval; CRM, Roland—Morris Questionnaire; MCS, mental score; MMG, Meuereq method group; PCS,
physical score; , independent sample 7 test; VAS, visual analog scale. Note: Effect size: d = 0.2 (small), 0.5 (medium), and 0.8 (large); partial * = .01 (small), .09 (medium),

and .25 (large).



derived from the fact that MM applied in the intervention group
used global stretching techniques to reestablish the balance of
muscular tension that causes postural alterations, especially in the
lumbopelvic area, which extends toward the caudal and the cranial
one.2! Concretely, the aim of the study was to analyze the effects of
MM on the outcomes associated with LBP (ie, pain, flexibility,
function, state of health, and performance yield). The most com-
mon alterations were the misalignments of the pelvis in the sagittal
plane and the functional limitation that causes pain with loss of
flexibility.??

Referring to the epidemiological data on the LBP in athletes,
the frequency is 1% to 30%.® and the data that vary depending
on the sport are more frequent in gymnastics among others. Other
factors also impact LBP, 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.??

Meanwhile, rhythmic gymnastics is characterized by the use of
the gymnast’s body in articulated ranges outside the physiological
limits, by adopting hygienically inadequate postures that can cause
a large external load during the exercises of great torsion, per-
formed even at high speed.?*2¢ 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.?’

It is therefore considered that this fact may be the main reason
why LBP has become one of the most common injuries in rhythmic
gymnastics, causing even a loss of training days.!?

Moreover, referring to the significant results of the outcomes,
it can be noted that the MM positively influenced the quality of life
of the athletes treated. Therefore, a significant difference was noted
again between the 2 groups (MMG and CCG). In this context, it
was also shown that after the proposed treatment, MMG patients
increased flexibility and reduced the percentage of functional
disability. Similarly, the results coincide with other studies acting
through similar interventions, showing significant changes in the
intragroup LBP.?%2° These treatments are based on training pro-
grams with the integration of health education techniques and
manual therapy.’®

Other previous studies 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, consid-
ering that statistical differences are more significant for pain
in favor of combined physiotherapy,®® as in the case of the
present study.

The results of all functional and psychological examinations
in this study (pain, flexibility, performance, physical disability,
and health status) showed significant improvements compared
with the initial time, and the differences are very significant for
both groups in terms of improvement. In the differences within
groups, a significant improvement was observed (P <.001 in all
cases) in comparison with the CCG due to an extra treatment like
MM. In fact, these results are expected after a controlled, super-
vised, and completed exercise program?'; however, the value of
the intervention is focused on the mean differences of individuals
between the values in the initial evaluation and after the exercise
program because, in this way, the course of each individual is
analyzed.??
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Limitations

It was very difficult to find documented scientific studies elaborated
by Frangoise Méziéres. The technique is known all over the world, but
the method has been modified over time, and not only by respective
disciples, such as Busquet, Campignion, Denys-Struyf, Souchard,
and so forth. 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 MM itself, and, therefore,
they limit the scientific reproduction of the method nowadays.

Other limitations of the present study include the small sample
size and few sessions in the intervention period, which may have
influenced the results.

In future studies, it will be necessary to examine larger samples
of athletes whether the implementation of the technique should be
managed from more than 3 professional therapists.

Through the implementation of manual therapy, and specifi-
cally aiming at muscle stretching, deep breathing, and self-control
(MM characteristics), this study creates a pioneering scientific tool
to develop the knowledge in the prevention and treatment line,
while possibly opening the door to future scientific studies in the
field of rehabilitation.

Conclusion

The aim of this work is to demonstrate how a postural therapeutic
approach like MM allows for a better and more global management
of chronic lumbar pain. It shows that rehabilitation cannot use a
“dosage” approach but that the patient must be treated as an active
subject in 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.

Therefore, in respect to the hypothesis raised in this study, it
can 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. In this way, the main
research hypothesis is confirmed.
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Appendix: The Power Analysis of Sample Measured With G*Power 3.1.9.2 Program
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