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Abstract

Introduction: The global postural reeducation (GPR) method seems to be an effective method for
the treatment of musculoskeletal disorders; therefore, the aim of this study was to compare the
effectand durability of 6 weeks of GPR and lumbar stability exercises on movement control, pain
and disability in men with chronic nonspecific low back pain (NSLBP) with lumbar movement
control dysfunction.

Methods: Based on the inclusion and exclusion criteria, 46 men with non-specific chronic
low back pain (LBP) with lumbar movement control dysfunction were selected and randomly
divided into three groups (two exercise groups - one control group). Training intervention
groups practiced for six weeks, three sessions per week. Visual analogue scale (VAS), Roland
Morris questionnaire, and movement control test were used to measure pain, level of physical
disability, and lumbar movement control, respectively. Repeated measures ANOVA was utilized
to compare the effect and durability of the two training protocols on the dependent variables at
a significant level.

Results: Results from this research showed that both types of exercises reduced pain (P=0.001)
and improved disability index (P=0.001) and lumbar movement control (P=0.001). Our
findings suggested that a GPR intervention for 6 weeks (P=0.040) and inactivity for 4 weeks
(P=0.001) resulted in a greater improvement in disability compared to the lumbar stabilization
exercises (LSEs).

Conclusion: Both types of exercises seem to be effective in improving lumbar movement
control, pain, and disability in people with movement control dysfunction after both training
and inactivity. The GPR method improved disability more than the LSEs.

Keywords: Low back pain, Global postural reeducation, Stabilization exercises, Disability,
Motor control impairment

Introduction

Low back pain (LBP) is one of the main
health problems in many countries
with economic and social effects."” First
symptoms often occur between the age
of 30 and 50.> LBP is characterized as
pain, muscle tension, or stiffness below
the costal margin and above the inferior
gluteal folds, with or without leg pain.’
Due to the unknown causes of many
LBPs, they are referred to as nonspecific
low back pain (NSLBP), which in NSLBP

impairs the function of the deep muscles
that protect the spine.! Approximately
80% of its variants include NSLBP, about
10% of which is chronic.> Chronic NSLBP
is defined as LBP with no pathological
evidence and with a history of more than 3
months. . The studies show that movement
control impairment (MCI) is one of the
mechanisms of NSLBP that can be caused
by pain, abnormal tissue loading, lack of
proprioceptive awareness, or absence of a
withdrawal reflex motor response.’
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It seems that the proprioceptive impairment causes
painful sensory stimuli produced by mechanical damage
to the lumbar region. Physiologically, pain messages
increase the sensitivity of mechanical receptors in people
with LBP, and as a result, accurate messages are not sent
to the central nervous system.® According to various
theories and studies, LPB is associated with abnormal
movement strategies due to changes in neuromuscular
control, causing abnormal recruiting of fibers and levels
of muscle activity, resulting in impaired muscle balance.’

Some studies have shown the important role of exercise
in reducing LBP'. Today, most exercise methods are
considered more than non-surgical treatments which
directly strengthen the muscles around the lower back."!
Lumbar stabilization exercise (LSE) is one of the most
common strategies for the treatment of LBP, which
emphasizes the training of deep stabilization of lumbar
muscle contraction.'? In recent research on the treatment
of NSLBP, researchers have focused on exercises that, in
addition to stabilizing the back by focusing on deep trunk
muscles, improve lumbar motor control by enhancing
endurance and strength of abdominal muscles and
extensors.'

Global postural reeducation (GPR) is one of the
therapeutic methods that has recently attracted much
attention. GPR was created by the physiotherapist
Philippe Souchard in 1980 to treat postural disorders as
a result of changes in the biomechanical system arising
from morphological, behavioral, and psychological
factors.”® This method of treatment is based on strong
biomechanical and physiological concepts, and it considers
three primary principles when dealing with neuro-
musculoskeletal disorders. The first one is individualism,
the idea that people are essentially different from one
another. The second is causality, which aims to obtain a
permanent and real solution to a problem, and finally,
the third one is the assumption that the whole body must
be evaluated and treated." The aim of GPR is to stretch
the shortened muscles by the creep characteristic of
viscoelastic tissue, and by enhancing the contraction of
the antagonist muscles to avoid postural asymmetry. This
method is based on determining posterior and anterior
muscular chains as well as the stretching of antigravity
muscles."

Although the GPR method is used in many countries,
only a few studies support their clinical and theoretical
effects. Previous studies have shown that this method
is effective in the treatment of some musculoskeletal
diseases including NSLBP, disc herniation, and
ankylosing spondylitis."” Bonetti and et al compared the
effectiveness of a GPR with stability exercises in LBP.
The results showed that GPR and SE in LBP, both in the
short-term and mid-term, led to an improvement in pain
and disability.”” The results of a study by Castagnoli et al
on the effects of short- and long-term GPR on chronic
LPB indicated that statistically and clinically there was an

improvement in pain and performance of training groups
compared to the control group. After one year, however, it
was reported that the pain only improved significantly in
the group that did GPR exercises.'® Paolucci et al reviewed
LBP and postural rehabilitation exercises, confirming
the durability of the long-term effects of GPR exercises.
However, they found it difficult to consider this method
superior to other methods because this needed further
high-quality research that can prove the effects of this
technique with appropriate measurement methods."

Therefore, based on the introduction, the study aimed
to compare the effect and durability of six weeks of LSE
and GPR exercises on pain and disability in men with
NSLBP suffering from MCL

Materials and Methods

This research was quasi-experimental due the existence
of an intervention and a control group, the purposeful
selection of subjects, and the impossibility of controlling
all interfering variables in the research. Participants were
men aged 30 to 40 years with chronic non-specific LBP
and lumbar movement control dysfunction, without
anatomical and pathological lesions based on detailed
examinations and suffered pain which lasted for more
than 12 weeks. The number of samples in this study was
estimated after a pilot study using G*Power software
with a test power of 80% and a reliability coefficient of
95%, the number of participants was 39 in 3 groups.'*
Due to the probability of losing samples, 46 men with
chronic NSLBP with movement control disorders were
divided into three groups of GPR (n=17), LSE (n=17),
and control (n=12) that were homogeneous in terms of
pain, height, and weight to control for the effects of such
interfering variables as much as possible. The purpose of
the research and the implementation method were first
explained. The written consent and personal information
were obtained. The participants showed no pathological
symptoms, history of fractures, tumors, surgery, or joint
diseases of the spine, pelvis, and lower limbs. Inclusion
criteria included having two defects in performing the
diagnostic test of movement control disorder, ***° Roland-
Morris questionnaire score above 4, pain range (6-3) on
the visual analogue scale (VAS), not having functional or
congenital kyphosis and Lordosis (higher than 42 and 52
degrees measured by the flexible ruler),”* not having
scoliosis (rotation above 5 degrees by scoliometer),
and no clear observation of any abnormalities in the
structure of the lower limb in different views. Exclusion
criteria included unwillingness to continue cooperation,
severe pain during the tests to make participation
impossible, back pain of non-mechanical origin, absence
in two consecutive or three non-consecutive sessions, not
participating in the second and third tests up to one week
after the planned schedule, use of painkillers and muscle
relaxants, and drug and alcohol addiction.
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Procedure

Before starting, the measuring stations were determined
and the measuring instruments and environment in terms
of light and temperature were prepared. The statistical
population consisted of men aged 30 to 40 with chronic
NSLBP and lumbar movement control dysfunction. To
determine the level of physical disability, the participants
answered the questions of the Roland Morris Disability
Questionnaire. The reliability of this questionnaire was
about 91%. .» If the participants had a questionnaire score
above 4, they were then tested for lumbar movement
control by Luomajoki et al* and had to have at least two
defects in the tests to be included in the study. Then, lower
extremity abnormalities were observed and the position of
the thoracic and lumbar arches of the spine was measured
using a flexible ruler and the amount of rotation of the
vertebrae was measured by a tester with a scoliometer. If
there were visible abnormalities in the lower extremities
and the angle of kyphosis and increased lordosis and
the rotation of the vertebrae was more than 5 degrees,
or if only the participants had a problem with lumbar
dysfunction they would be removed from the study. VAS
was used to measure pain. The internal reliability of this
scale has been reported to be between 77% and 79%.%
After identifying and placing the participants in the
groups, a written program of lumbar stability exercises and
GPR exercises was implemented for 6 weeks, 3 sessions
each week, in the intervention groups. By the end of the
exercise and also after 4 weeks of inactivity, the amount
of pain and the score of the Roland-Morris questionnaire
and the movement control tests in all three groups
were measured. It is worth mentioning that performing
tests and implementing training interventions lasted
approximately 12 weeks in Mehr Health and Corrective
Exercises Center in Qazvin.

Movement Control Tests

These tests were performed by the following method.
Firstly, the movement was shown to all of the participants.
Then, if a participant performed incorrectly, the correct
method of performance was explained to him. After
learning the correct movement, if he was still not able
to perform the movement correctly, it was concluded
that he suffered a movement control dysfunction. The
criterion for being included in the present research was to

Table 1. Lumbar Stabilization Exercises

suffer at least two dysfunctions in performing the tests.’
The subject was asked to wear sports shorts so that his
entire spine, pelvis, and lower limbs were visible. Each
performance was repeated three times and recorded by
taking photos. According to the opinion of an expert in
diagnosis of movement control dysfunction, a score was
assigned to each performance of each participant so that
scores 1, 2, and 3 indicated the lack of any movement
control dysfunction, a minor movement control
dysfunction, and severe movement control dysfunction,
respectively. The average of the scores represented the
total score of the test. All six movement control tests were
performed in this way.”

Lumbar Stabilization Exercises

In the present study, LSEs were used to create segmental
stability and improve movement control with qualifying
and quantifying movements. Exercises were done under
the direct supervision of the examiner. The approximate
time of each exercising session was between 40 and 50
minutes. These exercises were in 6 weeks of 3 sessions.
There was a 48-hour interval between exercise sessions.
The exercises were designed to be progressive in which the
responsibility for the decision to progress in the exercise
was based on pain intensity, observation of the quality
of the exercise, movement control in the performance
(lumbar stability), fatigue, and adaptation to overload
during the exercises by the examiner. The exercises were
performed according to Table 1.

Global Postural Reeducation

In this research, to perform the GPR method, postures
primarily involving the posterior chain length were
selected as this chain is shortened in patients with NSLBP.
This method included 8 treatment postures of lying,
sitting, and standing. Five items of supine lying with
abducted hands and open thighs angel, supine lying with
abducted hands and closed of thighs angle, sitting with
adducted hands and closed thighs angle, standing and
bending the trunk forward, and standing against the wall
and opening the angle of thighs were performed as shown
in Table 2. The duration of each item varied from 5 to
15 minutes. These exercises were done for 6 weeks, three
sessions each week.'*'?

Phases Exercises Program

Set/Repetition

Phase I: Lumbar stabilization
Phase I1: Motor control exercises "
3. Strengthen multifidus

1. Curl-ups, 2. Dead bug, 3. Bird dog,
Phase III: Overload exercises

1. Pelvic tilt, 2. Abdominal drawing-in manoeuver,

4. Seated hip flexion, 5. Heel slides, 6. Bridge,

1. Normal breathing (never hold your breath), 2. This part involves a movement or support of a
position and must be done while exhaling.

5-10s hold x 10 reps

2x5-10 reps

7. Side bridge, 8. Standing theraband exercises

International Journal of Basic Science in Medicine. Volume 1, Issue 1,2021 | 19
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Statistical Methods

Descriptive and inferential statistics were used to
analyze the data. First, data related to the demographic
characteristics of the participants were presented and the
results obtained from evaluating the variables in all three
stages of the test were reported in the form of the means
and standard deviations in tables. Regarding inferential
statistics, after collecting data and confirming the normal
distribution of data using the Shapiro-Wilk test, the
repeated measures analysis of variance (ANOVA) at a
significance level of 0.05 was used to compare the means
at baseline, at 6 weeks and at 4 weeks, the analysis of
covariance (ANCOVA) was used to compare intergroup
differences, and the Bonferroni post hoc test was used
for pairwise comparisons. The results were analyzed by
SPSS software version 22 and descriptive and inferential
statistics.

Results

Table 3 shows the mean and standard deviation of the
demographic characteristics of the participants. The
results of the analysis of variance indicated that there was
no significant difference between age, height, weight, and
body mass index of the three groups (P>0.05) and that the
groups were homogeneous in these variables.

Table 4 presents the descriptive results obtained from
evaluating the variables in all three stages of the test in
the form of the means and standard deviations as well
as the results obtained from repeated measures ANOVA
for the indices of movement control, pain, and disability.
The results showed that in the LSE and GPR groups, the
movement control, pain, and disability at 6 weeks and at 4
weeks were significantly different from baseline (P> 0.05).
No significant difference was observed in all indicators of
the control group at 6 weeks and at 4 weeks with baseline
(P>0.05).

The findings in Table 5 compare the effect of LSE and
GPR on lumbar movement control, pain, and disability
using the ANCOVA test with baseline as a curette. After

Table 2: The Global Postural Reeducation Exercises

determining the significant difference between the
three groups, the Bonferroni post hoc test was run to
investigate the two-by-two changes in different stages
of measurement. The results showed that there was no
significant difference (P>0.05) between the mean scores
of the lumbar movement control and pain at 6 weeks
(P=1.000, P=1.000) and at 4 weeks (P=0.772, P=1.000)
for both the GPR group and LSE group, respectively.
There was a significant difference (P> 0.05) between the
mean scores of the lumbar movement control and pain at
6 weeks (P=0.001, P=0.001) and at 4 weeks (P=0.001,
P=0.001) for both the control group and two training
groups, respectively.

The results of the Bonferroni post hoc test showed
that there was a significant difference between the
mean scores of GPR group disability and LSE group at
6 weeks (P=0.040) and at 4 weeks (P=0.001, P> 0.05).
This difference is in favor of GPR exercises. Also, there
is a significant difference between the mean scores of the
disability index in the control group with the two training
groups at 6 weeks (P=0.001) and at 4 weeks (P=0.001, P>
0.05). High values of Eta Squared indicate the significant
effect of exercise on the lumbar movement control, pain,
and disability indicators.

Discussion
The study compared the effect and durability of two
conventional and new methods of LSE and GPR exercises

Table 3. Individual Characteristics of the Subjects in the Experimental and
Control Groups

Variable Control LSE GPR P Value
Age (y) 34.3+3.11 34.1+£2.87 33.3+£2.45 0.59
High (cm) 173.5+£6.51 171+£3.71 172.5+4.78 0.41
Wright (kg) 74.9+6.98 70.4+5.22 71.4+5.23 0.11
BMI 24.83+0.88  24.02+1.46  23.95+1.30 0.16

Abbreviations: BMI, body mass index; LSE, lumbar stabilization exercises;
GPR, global postural reeducation.

Posture Performance

The lying posture with the extension of the
legs aimed to release the diaphragm muscle
and to stretch the anterior muscle chain

Participants maintained this breathing across the entire session. The supine position (also called "frog on the
ground") emphasizes the stretching of the anterior muscle chain and starts with participants lying on their
backs with upper limbs abducted at approximately 30° and supine forearms. Hips were flexed, abducted, and

laterally rotated, with foot soles touching each other.

The lying posture with flexion of the legs was The initial position involved lying with the hip flexed and progression involved increasing hip flexion, knee

intended to stretch the posterior chain

The sitting posture, the hands are close to the
body and the hip is at a closed angle

The bending-forward posture with flexion of
the trunk

extension, and dorsiflexion of the ankle.

The participant was sitting on a chair, the hands were close to the body and the hip was at a closed angle and
the legs were open and close to the body, the thighs were bent and the trunk was bent forward. This posture
was used to stretch the posterior chain.

The standing posture accompanied by flexion of the trunk took place from an upright posture to a bending
forward position, while keeping the occiput, the thoracic spine, and the sacrum aligned. This posture was used
to stretch the posterior chain.

The standing posture against the wall where the angle of the thigh was open. Legs were in a semi-bent position,

The Standing posture
chain.

posterior pelvic tilt, external rotation thigh, and legs on the floor. This posture was used to stretch the anterior

20 | International Journal of Basic Science in Medicine. Volume 6, Issue 1, 2021
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Table 4. The Within-Subject Analysis for Comparing the Effect of Exercises in the Three Groups

. Baseline 6 Weeks 4 Weeks
Variable Group Mean = SD Mean + SD Mean = SD Pvalue
Control 4.58 £ 0.99 450+ 1.17 4.25 +0.87 0.384
Pain LSE 4.35 +1.06 1.29 £ 1.05 1.41 £1.21 0.001*
GPR 4.35 +0.93 1.18 £1.13 1.47 £ 1.54 0.001*
Control 10.83 +3.21 10.42 +2.68 10.17 +2.62 0.116
Disability LSE 10.23 +2.79 4.06 + 2.56 4.47 +2.58 0.001*
GPR 10.70 + 2.87 3.41+2.03 3.59 + 1.80 0.001*
Control 10.61 + 1.30 10.81 = 1.61 10.69 + 1.47 0.370
Lumbar movement LSE 10.52 + 1.16 7.02 +0.63 7.56 £0.57 0.001%
control
GPR 10.07 + 1.34 6.78 = 0.59 7.07 £0.67 *0.001
Abbreviations: LSE, lumbar stabilization exercises; GPR, global postural reeducation.
* P>0.05.
Table 5. The Between-Subject Analysis for Comparing the Effect of Exercises in the Three Groups
Group Per Steps Mean® Mean Difference P Value Eta Squared
Control 6 weeks 4.39 -
Pain LSE 6 weeks 1.33 -3.06 0.001* 0.702
GPR 6 weeks 1.21 -3.18
Control 4 weeks 4.14 -
Pain LSE 4 weeks 1.45 -2.69 0.001* 0.557
GPR 4 weeks 1.51 -2.63
Control 6 weeks 10.22 -
Disability LSE 6 weeks 4.30 -5.92 0.001* 0.877
GPR 6 weeks 3.31 -6.91
Control 4 weeks 9.97 -
L 0.915
Disability LSE 4 weeks 4.72 -5.25 0.001*
GPR 4 weeks 3.48 -6.48
Control 6 weeks 10.70 -
(i e S LSE 6 weeks 6.94 3.76 0.001* 0.858
control
GPR 6 weeks 6.95 -3.75
Control 4 weeks 10.59 -
Lumbar movement LSE 4 weeks 7.50 3.09 0.001 0.796
control
GPR 4 weeks 7.20 -3.39

Abbreviations: LSE, lumbar stabilization exercises; GPR, global postural reeducation.

* Adjusted based on baseline values/negative values indicate improvements.
* P>0.05.

on pain and disability in men with chronic NSLBP and
lumbar movement control dysfunction. The results
suggested that both exercise methods reduced pain and
improved disability and lumber movement control.
Additionally, the results of our study showed that after
a 6-week exercise, the GPR exercises were significantly
more effective in improving the disability of people
with chronic NSLBP and lumber movement control
dysfunctions at 6 weeks and at 4 weeks of non-training
than LSE exercises. The basis of the GPR method is that
the muscles organize themselves in coordinated chains of
motion and do not work as separate structures. Thus, a
change (shortening or stretching) of one or more muscles

in the chain produces a compensatory response in adjacent
or distant muscles.''® According to the parameters of this
method, to heal the muscle, the entire chain to which the
muscle belongs must be stretched together continuously
to prevent possible compensation. For this purpose, the
GPR method focuses on postural reeducation.'* As the
results showed, patients with LBP suffer from decreased
spinal stability, insufficiency of proprioception sense,
impaired neuromuscular coordination, impaired posture
control, and weakness in range of motion, factors which
eventually lead to pain.”® Moreover, the results of the study
by Comer et al. (as cited in Ershad and Kahrizi) indicated
that there was a higher rate of error in the repositioning

International Journal of Basic Science in Medicine. Volume 1, Issue 1, 2021
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of the forward bending in patients with chronic LBP than
healthy people.”” Movement control dysfunction caused
by tissue injuries such as ligament injury leads to pain.*
After the initial injury and pain, changes are made in the
movements of lumbar spine to reduce pain. This protective
mechanism is useful for short-term pain relief, but reduces
the range of motion and increases the pressure of load on
muscles and joints in the long run.* The inappropriate
posture of people with chronic LBP may be due to
pain, causing asymmetric pressure on different joints,
especially in the lumbar region. Some studies have shown
that in patients with chronic LBP, without observing
any restriction in their lumbar movements, there are
abnormalities in their movements that may indicate a lack
of control of their lumbar movements, which is another
reason for asymmetric pressure on the lumbar spine
which can cause and exacerbate LBP. Exercise therapy
prevents incorrect physical mechanics (leading to fatigue)
by enhancing strength, endurance, and muscle balance,
and reduces back pain and injury** Thus, we offered
GPR exercises to these individuals (active integrated
stretching postures with isometric contractions), which
inhibits the activity of agonist muscles and stimulates
antagonist muscles, causing the spindle to stretch.* In
individuals with chronic LBP, this can lead to improved
spinal mobility, reduced pain, and subsequently improved
posture.*® Da Silva et al showed the effect of GPR exercises
on pain in patients with chronic NSLBP** Adopting an
inappropriate posture after an LBP crisis will upset the
balance of forces in the postural chains. GPR through
static muscle stretching aims to reduce muscle tension
and additional load on specific structures and to restore
range of motion in that segment, thereby reducing pain in
the area.* The results of a study by Sheikhi indicated that
GPR exercises significantly reduced pain in patients with
chronic NSLBP with movement control dysfunction.”

In line with the results of other studies, the present study
has shown that performing stability exercises leads to a
reduction in pain and disability in people with chronic
LBP* and reduces the recurrence of LBP* It seems that
the basis of LSE is to adapt to the proprioception sense that
receives stimuli in high-risk situations. This information
can modify planned responses to risk factors for LBP.
Then, corrective responses begin to adjust to reduce the
stress on the back. Thus, these exercises have a significant
impact on the onset of trunk muscle activity before trunk
movement and improve deep muscle coordination to
control movements in individuals with chronic NSLBP to
reduce pain and improve disability.

However, in various studies, the effect of non-exercising
on physiological parameters in the short-term (less than
4 weeks) and long-term (more than 4 weeks) periods
has been evaluated.®® One of the prominent features
of skeletal muscle is plasticity that changes when there
is no exercise.” The results show that GPR can be an
effective approach to the treatment of musculoskeletal

pain, affecting movement control, pain, and disability
after the exercising period. These results were statistically
significant and were maintained 4 weeks after the end of
the treatment as determined by a follow-up evaluation,
showing that GPR exercises had a higher effect at 6 weeks
and at 4 weeks of non-training in improving disability
than LSE. The results are consistent with the results of
the study by Bonetti et al in which GPR and stability
exercises were similar in people with LBP, both in the
short and medium-term, leading to an improvement in
the functional disability.'”” One of the possible reasons for
this superiority could be that neuromuscular retraining,
performed with the aim of reducing stiffness and
increasing activity in stunted muscles by improving timely
relaxation of stunted muscles, improves the performance
of the selected muscles.”” Similarly, the results of other
studies have confirmed the durability of the effects of
GPR exercises."” It also seems that poor understanding
of muscle physiology, especially the knowledge that
static and dynamic muscles have different physiologies
and therefore must be treated differently is a common
error in conventional physiotherapy. Additionally, the
effectiveness of the GPR method lies in the understanding
that each person has a unique way of responding to an
injury or potential injury in combination with a clear
understanding of the biomechanical processes that the
body goes through before an injury or pain. By providing
insight into muscle physiology, these exercises allow
the therapist to provide an effective treatment for each
structure, and each person.'*'® Therefore, to relieve
pain in people with LBP, exercises should be designed
to improve all lumber dysfunctions. Considering that in
the subgroup of lumbar movement control dysfunction
in people with LBP, significant improvement in the
movement control and disability was seen in the GPR
exercises group, this method may reduce pain in people
who suffer from NSLBP with lumbar movement control
dysfunction by creating a positive effect on the indicators
under investigation. Mainly due to the lack of general
knowledge and little evidence on the effectiveness of the
GPR method in this subgroup, it is recommended that
the effectiveness of this method be examined in future
research in different age groups and both genders.

Conclusion

The results showed that the lumbar movement control,
pain and disability of patients with chronic NSLBP
with MCI in the LSE and GPR group had a significant
improvement at 6 weeks and at 4 weeks of inactivity
compared to the baseline. The comparison of the two
groups showed that both types of exercise therapy were
effective in improving lumber movement control and
reducing pain and there was no significant difference
in these variables between the two groups. Also, no
significant difference was observed in all three stages
of the test in terms of pain and disability in the control
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group. The results suggested a positive role for the GPR
method in improving the level of disability both in the
short-term and med-term. Both groups of exercises are
recommended to improve lumbar movement control and
relieve pain in people who suffer NSLBP with lumbar
movement control dysfunction.
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