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Objectives: To evaluate the efficacy of 24 weeks of treatment with Méziéres method in a Spanish elite second-division soccer
team with low back pain (LBP), analyzing their state of back health, flexibility, pain, and steps speed. Design: Double-blind
randomized controlled trial. Methods: A total of 20 players with LBP from the second soccer division league were allocated
equally to the experimental and control groups (n=10) as per selection criteria and participated in 2 different rehabilitation
programs. The postural Mézieres method was implemented in the experimental group, whereas the standard European treatment
protocol for LBP was implemented in the control group. Both treatments had a twice weekly session of 40 minutes duration for
24 weeks consecutively with a follow-up in the fourth, 12th, and 24th weeks. Results: Multivariate analysis of covariance with
the baseline assessment as a covariance showed a significant difference between groups at the 12th and 24th weeks of the
treatment for pain and back functionality. A relevant difference between the experimental and control groups was shown only at
the 24th week of the treatment (P < .05) for back flexibility. A significant difference between groups was reported for the quality
of life scale and steps speed at the 24th week of the treatment (P >.05). Conclusion: The Mézieres method showed a positive

effect in the elite soccer athletes with nonspecific chronic LBP and can be used as an alternative treatment.
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Low back pain (LBP) and lower limb injury are reported to be
among the most common injuries in elite soccer players, with a
yearly LBP prevalence of 64% and lower limb injury rate during
competition varying between ~18% and 80%.!> Thus, the LBP
issue has received a lot of attention from the research community.3
It seems that competitive sports are significantly associated with
LBP.* Eirale et al® and Bayraktar et al°® reported that 1.3% and 6.5%
of all elite male football players experienced LBP, respectively.

High levels of physical activity, height, weight, muscular
endurance, and flexibility have been considered risk factors for
LBP in young athletes.”-® LBP may have negative consequences for
performance in football as it has been proved to affect trunk as well
as lower limb kinematics in walking and running.®'® Apart from
LBP affecting how athletes move, which could harm their perfor-
mance, a 2-year prospective radiological investigation indicated
that playing football is a significant risk factor for the onset of LBP
and progression of intervertebral disc degeneration.!! A recent
systematic review and meta-analysis concluded that people with
LBP also have a reduced range of motion and proprioception and
move more slowly than people without LBP.!?

Investigations of both athletic and nonathletic populations with
LBP have demonstrated deficits in trunk muscles, including reduced
endurance and strength of the lumbar extensor muscles. Other
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symptoms are hyperactivation of the quadratus lumborum muscle,
smaller tonus of the multifidus muscle, abdominal muscle overactiv-
ity, and inability to draw in the abdominal wall.>%12-15 Other studies
using ultrasound imaging'®-!8 revealed structural changes and signif-
icant decreases in the shear motion of the thoracolumbar fascia.
Referring to these data and the postural models for pain treatment, 20
Mézieres method, focused on global stretching positions, can be a
useful physiotherapeutic treatment for the LBP of soccer players.
Lena et al?! referred to an improvement in LBP symptoms, perfor-
mance, general health conditions, and a back disability score decrease
after a 24-week implementation of Mézieres method in elite athletes
of thythmic gymnastics. The objective of this treatment is to stretch
muscles that are shortened using the properties of the viscoelastic
tissue and to stimulate the contraction of muscles with antagonistic
function to avoid postural asymmetry.?>

On the other hand, other randomized controlled trials?3-27
reported an improvement analyzing the same outcomes as disabil-
ity index, pain scale, health status through the implementation of
global postural reeducation (GPR), derivation of Mézieres method,
and isostretching postures in nonathletic participants with LBP
during 24 weeks of treatment. According to these trials,?3-27 the
participants of each experimental group performed different pos-
tures of the GPR method applied in the anterior or posterior chain
or in both chains according to individual needs. In the trial by
Adorno and Brasil-Neto,?> a second experimental group did a
combined GPR and isostretching treatment without detailing the
intensity and series repetitions. Guastala et al>® described the
maintenance of 3 postures with a duration of 15 minutes per
posture. The frequency was 1 to 2 times a week with a duration
of 30 to 60 minutes each session. The intervention lasted from 6 to
24 weeks. Regarding the control groups, the participants performed
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an isostretching program, nothing or drug treatment, a back school
program, or static supine stretches. The intensity was not described
except for the back school in the study by Soares et al>* and for
static stretching in the study by Matos et al.?”

Furthermore, as previous studies have shown that postural
therapies directed to the low back can decrease pain and disability
and can also improve the range of back flexion, our first aim was to
verify the effectivity of these assessments in 24 weeks implement-
ing Mézieres method in elite soccer players with LBP.

Thus, the secondary aim was to analyze the quality of life and
steps speed of the same participants after the Mézieres treatment
during the same period compared with the control group, who
followed the conventional treatment for LBP.

Methods

Design

A randomized controlled trial was conducted with a blinded
evaluator/assessor and with a 24-week follow-up according to
the CONSORT statement?3.

Participants

All players from the team of a Spanish Second Division Football
League were eligible to participate in this study. The study was
approved by the Human Research Ethics Committee of UCAM
Catholic University of Murcia (Prot. no.: 6572) with additional
registration on Clinicaltrial.gov (NCT03849053). Players provided
written informed consent with the protection of the participants’
rights. The intervention took place in the training camp during
January—June 2017 (Figure 1).

Eligibility

For this study, other inclusion criteria were 18- to 39-year-old male
soccer players with diagnosis of chronic primary nonspecific LBP?°
with a minimum of =3 months duration and a score of 3.0 to 8.0 cm
on a 0- to 10-cm visual analog scale for pain (VAS).39 Patients with a
diagnosis of LBP due to other causes, such as protrusion of the
intervertebral disc, back fractures in the past years, tumors, spondy-
lolisthesis, ankylosing spondylitis, infection, and other sport-related
types of symptoms, were excluded from the study.

Intervention

In brief, the intervention trial was implemented after the football session
to evaluate back mobility,3' pain symptoms, functionality, quality
of life, and steps speed between an experimental and a control group.
The control group received 2 sessions per week of the conventional
intervention program; its protocol was formulated according to the
European clinical guidelines (www.backpaineurope.org)®? for LBP
treatment. The experimental group attended the Mézieres method
intervention with a duration of twice weekly 40- to 60-minute sessions
for 24 weeks in total with a follow-up at 4, 12, and 24 weeks. This
treatment was applied by the same certified physiotherapist with a
minimum of 5 years’ experience in Mézieres method.

Experimental Group

Details of the Mézieres method protocol for the experimental group
have been published previously?' (Appendix A).

This intervention included a total of 3 lying postures of the
Mézieres therapy'®-20-22 presented in Appendix A. Specifically, the
postures held over 24 weeks were: for the first 4 weeks, the first
posture was maintained with soccer player in supine position; the
following 8 weeks, the second posture was held in supine position
with upper limbs abducted to 120°; and for the last 12 weeks, the
third posture was held with the soccer player in sitting position.

Each posture was practiced for approximately 40 minutes. No
more than 1 posture was maintained in each session. The Mézicres
therapy was adapted depending on the physical condition of back
pain of each athlete.?-2 At baseline, it was necessary to perform a
general physical examination. The aim was to know the state in
which muscle chains were found as well as to study the asymmetric
imbalances of posture and the curves of the back, looking for a
global and individualized analysis of each person as it is a
personalized therapy with a maximum duration of 60 minutes.?’
The Mézieres treatment prioritized breathing exercise, spine
mobility, and stretching of the back muscles with special attention
to the diaphragmatic, paravertebral, and latissimus dorsi muscles.
Appendix A shows a detailed postural treatment protocol.

Control Group

Regarding the control group, the applied treatment had the same
duration and the same follow-up as the experimental group but
different characteristics (Appendix B). This physiotherapeutic
rehabilitation was based on the same principle baseline evaluation
as the experimental group.

The posterior muscular chain was treated, and the rehabilitation
was divided into 3 exercise groups based on the times of the treatment
(4, 12, and 24 wk). Massage and the electrotherapy application were
implemented following the European clinical guidelines®? only in the
control group. In general, the full rehabilitation protocol consisted of
stretching techniques, movement facilitation, soft therapy, spinal
mobility, and electrostimulation (Appendix B).

Outcomes

Primary. Pain intensity was measured with the VAS, which
consists of a 10-cm horizontal line representing one end with
“no pain at all” and the other end with “as bad as it could possibly
be.” Each soccer player was asked to enter in the line considering
his pain perception, and the score was measured by the distance on
the line. The reliability and validity of the VAS has been estab-
lished previously.3°

Back flexibility was measured with a simple longitudinal
measurement of lower back and hamstring muscles flexibility
commonly known as the classic “sit and reach”33 test, which is
mainly used by clinicians and physical sports trainers. It was
performed in a seated position with the knees extended and the
feet placed firmly against a vertical support. The soccer player
reached forward along the measuring line as far as possible with the
arms at the same level; the score was recorded to the nearest 0.1 cm
as the distance reached by the hands, using the level of the feet as
recording 100 so that any measure that did not reach the toes was
<100 and any measure beyond the toes was >100.3 The validity
and reliability of sit and reach is well documented.?>

Back disability is mostly measured with the Roland-Morris
questionnaire (RMQ) for patients with LBP.3¢ It is a short, simple,
sensitive, and adaptive measure for quantifying self-rated disability
due to back pain. It can be named as a health status measure
designed to be completed by patients to assess physical disability
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Figure 1 — Flowchart of participants.

due to LBP. It is designed for use in research (eg, as an outcome
measure for clinical trials) but has also been found useful for
monitoring patients in clinical practice. In this trial, as per refer-
ence, the soccer players were asked to complete the RMQ by
placing a check mark next to a statement if it applied to them that
day. This approach was chosen as the most appropriate for
observing short-term changes in back pain or short-term changes
in response to treatment. The RMQ score was calculated by adding
the number of items marked. Items were not weighted. The scores,
therefore, ranged from 0 (no disability) to 24 (severe disability).3”
The items were based on back statements (how affect) for daily
activities, such as movement, walking, job, autonomy, and so forth.

Secondary. Quality of life, named as the major goal of treatment
in back pain, was measured with general health questionnaire SF-
12. Tt is a generic quality of life assessment measure that is easy to

administer and understand, a reliable and valid instrument to
monitor back pain patients. The SF-12 uses 2 items each to estimate
scores for 4 of the 8 health concepts (physical functioning, role
physical, role emotional, and mental health). Scores for the re-
maining 4 health concepts (bodily pain, general health, vitality, and
social functioning) are estimated using 1 item each. The SF-12 also
provides physical (PCS) and mental (MCS) component scores and
takes approximately 2 minutes to complete. These 2 components
were analyzed separately in this trial. The scores ranged from 0 to
50 for each component analyzed, with higher scores denoting better
quality of life.38

Steps speed consists of the number of steps taken in 1 minute
measured with Runtastic Performance Pedometer3®4° (http://www.
runtastic.com/en/apps/pedometer), a validated application installed
on one device using Global Positioning System to track the
displacement of the soccer player, calculating their speed of steps
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during 60 seconds. The data collected by the same device were
analyzed by another assessor not involved in the study.

Sample Size Calculation

The total sample size was estimated through an a priori power
analysis. The analysis was carried out using G*Power (version
3.1.9.2; Franz Faul, Universitit Kiel, Kiel, Germany*') assuming a
multivariate approach for between effects, within effects, and
interactions. The following parameters were used: effect size
d=0.5, a=.05, power=0.85 with 1:1 allocation ratio (Figure 2).
A total of 18 participants was needed.

Randomization

The soccer players were randomly allocated in one of 2 intervention
groups in a 1:1 ratio, using a computer-generated list of numbers by
the trainee squad (www.random.org), independent of the study. The
allocation was concealed by using consecutively sealed, opaque
envelopes. Eligible patients were allocated to the treatments. Data
collection and evaluation were performed by a blinded independent
assessor. The study coordinator opened the envelopes after comple-
tion of the baseline assessment. Assessors blinded to group allocation
conducted the postintervention assessment 4, 12, and 24 weeks later.
Participants were instructed to avoid revealing their group allocation
to assessors. The Mézieres method was applied by only one physio-
therapist, certified in the method and coauthor of this study, who was
not blinded during the intervention and not involved in data collection
and the statistical process.

Statistics

The statistical analyses were carried out using IBM SPSS Statistics
(version 25; IBM Corp, Armonk, NY) with a significance level set
at .05. Preliminary analyses were conducted to investigate differ-
ences in age, height, and distribution of players’ outcomes with
LBP. All data were expressed as mean and SD. The statistician was
blinded to the treatment assignment. To test the normal distribution
of data, the Shapiro—Wilk test was applied before analysis. Vari-
ables were analyzed to verify whether any differences existed
between the 2 groups at baseline through an a priori 7 test.

A 2X2 multivariate analysis of variance (ANOVA) for
repeated measures was applied to verify differences in study
outcomes between the control group and the experimental group.
Time was considered as a within factor and treatment as a between
factor with baseline time as a covariance.

GraphPad Prism (version 8; Graphpad Software Inc) statistical
program software was used for the graphical elaboration. The effect

size was calculated as suggested in the literature*? using partial 7>
with .1 representing a small effect, .3 representing a moderate
effect, and .5 representing a large effect.

Results

Participants

A total of 32 soccer players were screened for eligibility. Twenty
satisfied all criteria, agreed to participate, and were randomly
allocated into groups. A total of 3 players dropped out (2 participants
changed team and 1 had an undisclosed reason/did not returned for
treatment) after the baseline data assessment, leaving 10 participants
in the experimental group and 7 in the control group (Figure 1).

Baseline Assessments

There was no difference in any of the demographics or outcome
variables between the experimental and control groups before the
intervention period (P <.05; Table 1).

Primary Outcomes. Pain intensity (VAS), back flexibility (sit and
reach), and back disability (RMQ).

The repeated-measures ANOVA with baseline assessments as
covariance showed statistically significant differences within
groups at 4, 12, and 24 weeks of treatment for the VAS and
RMQ (P <.05). Similarly, a statistically significant repeated-mea-
sures ANOVA was observed for the sit and reach outcome in the
difference within groups in time, groups, and group X time (P <.05)
during 24 weeks of treatment.

Multivariate analysis of covariance showed a significant differ-
ence between groups at the 12th and 24th weeks of the treatment for
the VAS scale and RMQ (P <.05); a significant difference between
the experimental and control groups was seen only at the 24th week
of the treatment (P <.05) for the sit and reach test (Table 2).

Secondary Outcomes. Quality of life (SF-12) with the physical
and mental subscale (PCS/SF-12 and MCS/SF-12) and the steps
speed (Runtastic).

Repeated-measures ANOVA for both subscales of the quality
of life (PCS/SF-12 and MCS/SF-12) showed a significant differ-
ence within groups in time, groups, and group X time during the
24 weeks of treatment (P <.05). No significant difference within
groups was evident for the steps speed (Runtastic; P> .05).

As per the multivariate analysis of covariance, a significant
difference between groups was shown for the PCS/SF-12 and
MCS/SF-12 subscales and the Runtastic at the 24th week of the
treatment (P <.05; Table 2).

0.3 4

0.2 4

0.1 4

Critical t = 6.74245-10""7

Figure 2 — A priori sample size calculation.
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Table 1 Baseline Characteristics of Participants
Participants n Mean SD t Sig. (2-tailed) Mean difference
Characteristics
Age
Experimental 10 24.00 2.944 -1.591 129 -2.300
Control 10 26.30 3.498
Height
Experimental 10 175.70 3917 —-.134 .895 —0.300
Control 10 176.00 5.888
Primary outcomes
Pain intensity
VAS
Experimental 10 3.30 1.160 —1.265 222 —1.000
Control 10 4.30 2214
Back flexibility
Sit and reach
Experimental 10 5.20 1.033 -1.395 .180 —-0.800
Control 10 6.00 1.491
Back disability
RMQ
Experimental 10 3.90 1.197 =920 .370 -0.400
Control 10 4.30 0.675
Secondary outcomes
Quality of life
PCS/SF-12
Experimental 10 35.50 5.603 —-1.340 197 -3.400
Control 10 38.90 5.744
MCS/SF-12
Experimental 10 40.70 4.968 -1.364 .189 -3.800
Control 10 44.50 7.276
Steps speed
Runtastic
Experimental 10 167.20 10.748 —-1.856 .080 —-10.100
Control 10 177.30 13.442

Abbreviations: MCS, mental component score; PCS, physical component score; RMQ, Roland-Morris questionnaire; SF-12, 12-Item Short Form Survey; VAS, visual

analog scale.

Post hoc analysis between groups in the 4 periods of the study
reported that the experimental group had more improvement in
outcomes compared with the control group (Figure 3).

Discussion

The results of this study show, in general, a difference between groups
in all outcomes at the 24th week of the treatments. The experimental
group showed better results compared with the control group, which
received the conventional rehabilitation protocol. Twenty soccer
players with LBP were analyzed in this trial. A team has approxi-
mately 32 players. In this study region, in the second-division league
(period 2016-2017), there were only 2 teams, with approximately 60
soccer players, the reason why this sample size was small.

The baseline evaluation of the soccer players was made in an
upright, sitting, and supine position by the same qualified therapist
who also implemented the Mézieres method. The muscular contrac-
tion, postural compensation—Ilimitations, back flexibility, muscle

elasticity, hematomas, trigger points, and deep breathing—and other
specific physical conditions were observed and considered for all
participants.

Because of the technical, clinical, and professional character-
istics of the aforementioned variables, it was impossible to record
and analyze each one of them, but they were very important for the
baseline evaluation, protocol, and homogeneity of the participants.

All the soccer players in the experimental group (n=10)
followed the Mézieres protocol, maintaining the 3 postures indi-
cated in Appendix A for 24 weeks.

Specifically, the first lying posture was maintained during
4 weeks of treatment in all the participants of the experimental group.
The second sitting posture was maintained for 8 weeks, and the third
sitting posture was maintained for the last 12 weeks of Mézieres
treatment in all the soccer players. The follow-up of the results of this
trial was done according to the changing postures of the treatment.
Therefore, all the assessments reported were analyzed in the determi-
nate times (4—12-24 wk) to verify any improvement or significant
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Figure 3 — GraphPad prism outcomes. Primary outcomes: (A) VAS follow-up, (B) back flexibility follow-up, and (C) back disability follow-up.
Secondary outcomes: (D) PCS follow-up, (E) MCS follow-up, and (F) steps speed follow-up. MCS indicates mental component score; PCS, physical
component score; RMQ, Roland-Morris questionnaire; VAS, visual analog scale.

changes of the outcomes, such as pain, function, back flexibility,
quality of life, and steps speed.

Regarding the primary outcomes (pain, back flexibility, and back
disability), a significant improvement was verified in the difference
between means as per the experimental group, accompanied with the
postural changes of the Mézieres method. Specifically, improvement
in the experiential group was shown in the last 8-week period in the
sitting position compared with the control group, who did not present
a significant improvement in the same treatment period.

The same situation presented for quality of life and steps speed
as secondary outcomes in the 2 groups of the study at the same
period of the treatment.

The aim of this research was to verify the Mézieres method
compared with a standard rehabilitation protocol for elite athletes
with LBP. The results showed that Mézieres method can be used as
a complementary therapy in this field. Referring to the effective-
ness of the manual treatments in patients with LBP with specific
focus on GPR, several previous studies have addressed this subject
using the same assessments.?>2%43:44 The main methodological
flaws found in the studies were the short intervention periods and a
failure to describe the protocol.20:43:44

The GPR, as mentioned previously, is a derivation of Mézieres, a
method that mainly involves global stretching, breath control, and
manual control by the therapist to provide proprioceptive information
to the patient. Therefore, it is halfway between active techniques, such
as stretching, and passive techniques, such as manual therapy. Breath
control plays a significant role during the exercises and may be
proposed as one of the beneficial mechanisms of the treatment.?340

Regarding the Mézieres method, only one study was found in
the literature that implemented this treatment in elite athletes with
LBP?° and had satisfactory results.

In this trial, pain was chosen as a primary outcome because it is
the main complaint of athletes with LBP. Significant results for pain in
the experimental group were shown in the 12th and 24th weeks with
1.9 cm on the 10-cm pain scale. Comparing these results with the
baseline data, the improvement of the experimental group consisted of
a total of 2.1 cm on the 10-cm pain scale, whereas the control group
had an improvement in pain of 0.59 cm on the 10-cm pain scale.
Analyzing this outcome, Dagenais et al*> believed that pain, anxiety,
and depression are associated with the perception of the same event
and reported that the intensity of pain can vary throughout the day, for
prolonged periods, or due to physical effort. Delitto et al*® suggested
that nociceptive factors also play an important role; however, clinical
interpretation cannot be based solely on anatomical factors.

Referring to back flexibility (sit and reach) as a primary
outcome, the experimental group presented an improvement of
1.3 cm more in the fourth week of the treatment compared with the
control group, which had, at the same time, an improvement of
1.57 cm. This situation changed during the 12 and 24 weeks of the
treatment with an improvement of 0.4 cm and 1 cm for the
experimental group and with a decrease of, respectively, 0.28
and 1.43 cm for the control group. Although the improvements
were less than or equal to 1 cm, the differences between and within
groups show a large effect size with a partial 5> > .6.

Moreover, to our knowledge, there is no study that has assessed
minimal detectable change during the sit and reach test. Therefore,
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although large effect sizes have been observed, this improvement may
not be clinically relevant as the magnitude of change was <I cm.

However, the type of stretching in the evaluated groups was
different. The experimental group performed a static stretch,
whereas the general group performed static, dynamic, and ballistic
stretches. We believe that the positive results of the experimental
group were due to the acquired elasticity of the back muscles
provided by the stretching techniques of the Mézieres therapy.?!+3
Static stretching may be better than dynamic stretching.?®

Considering the back disability (RMQ) outcome, both groups
after the first month of treatment had approximately the same
improvement in points, but these results changed in favor of the
experimental group, which had a decrease in the RMQ scale with 1.6
points at the 12th week and 1.4 points at the 24th week compared
with the control group, who demonstrated a score improvement in
this questionnaire (Table 2 and Figure 3C). This change could be
related to the global nature of the Mézieres method approach. The
Mézieres method treats the body as a whole, trying to understand the
origin of the problem and to fix it before the problem occurs.?!-?> The
origin of the problem can be understood from the soccer players’
compensation postures, antalgic postures, and spontaneous position-
ing before and during the treatment. From the first-time evaluation of
the soccer players in the supine position, it can be verified that the
proprioception of the soccer player is well aligned in the therapeu-
tic bed.

Referring to the results as per the quality-of-life outcome (SF-12),
the physical (PCS) and mental (MCS) subscales were analyzed
separately. In general, the 2 subscales had approximately the same
results during the 12 weeks of the treatment, but the situation changed
at the end of the treatment with an improvement of SF-12 in the
experimental group vis-a-vis the control group (Figure 3E and 3F).

The difference between groups at the 24th week of treatment
show a significant improvement for the experimental group with a
large effect size (&nltail;,*> = 0.5) as per steps speed as a secondary
outcome, measured with the Runtastic pedometer performance.

Furthermore, according to the European guideline, the biop-
sychosocial model is also recommended;3? this is the reason why
this study used the Mézieres approach (ie, for the global postural
rehabilitation offered). Treatment of chronic LBP is recommended
to follow the standard rehabilitation protocol with a multidisci-
plinary approach, including not only biological factors but also the
psychosocial dimension.

This study tried to homogenize the sample, so the reports of this
trial can only be addressed to professional athletes. A 6-month
duration of the Mézieres implementation could positively affect
the results of this study. Referring to Mézieres, Souchard, Denys-
Struyf, and Busquet, the benefits of postural treatment can be seen
after sixth month of treatment.??

It is important to mention that the Mézieres implementation
used in this study did not worsen the pain of the soccer players,
proving that this method has no harmful effects on the patients.

One limitation of this study is that the treatment provider and
participants could not be blinded to the interventions. The patients
in this study were elite athletes with a high level of training. They
had moderate pain and disability, so the obtained results cannot be
applied to the general population but only to particular patients.

Conclusion

The primary outcomes of the present study suggest that the
Mézieres therapy can be effective in the enhancement of back
flexibility and reduction of athletes’ back disability and back pain.

Also, secondary outcomes showed that Mézieres treatment can
improve the quality of life and steps speed performance in soccer
players with LBP.

Practical Application

This study suggests that Mézieres therapy can be a useful and
valuable option to treat athletes with back pain. This noninvasive
treatment is safe and can be combined easily with other rehabilita-
tion treatments. It must be relevant to consider how crucial back
pain is to athletes and the disabilities it can cause. Increasing the
number of alternative therapies used to treat back pain will increase
the benefits to athletes.
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