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ABSTRACT
L ¢ Purpose: Chronic low back pain (LBP) is one of the spine disorders and musculoskeletal problems
Article info: : andis one of the most common causes of people’s disability. This study aims to compare the effects
Received: 17 Apr 2022 : of McGill trunk stability exercises performed at home or in a supervised group setting on pain,
Accepted: 09 May 2022 . disability, and trunk stability in middle-aged women with non-specific chronic LBP.

Available Online: 01 Apr 2023 Methods: The current study is a cross-sectional comparative, quasi-experimental research with a pre-test

and post-test design. The statistical sample included 30 middle-aged women aged 35 to 50 years with
non-specific chronic LBP in Tehran City, Iran. Based on the inclusion and exclusion criteria, they were
selected and randomly assigned into two groups, home-based exercises, and supervised group exercises.
The subjects performed McGill trunk stability exercises for six weeks, three 45-minute sessions per week.
Pain, disability, and endurance of spinal flexor and extensor muscles were measured using pain and Quebec
questionnaires, a sit-up test, and a Biering-Sorenson test, before and after 6 weeks of training. To analyze
the data, descriptive statistics, paired-samples t-test, and one-way analysis of covariance (ANCOVA) tests
were used at the significant level of (P<0.05) using SPSS software, version 26.

Results: The results of the present study showed that the post-test scores compared to the pre-test in

both groups have improved significantly (P>0.05), and no significant difference was observed between

the two groups with the control of the covariate variable (P<0.05) in the intensity of pain and endurance

of the spinal flexor muscles in the post-test scores. However, a significant difference was observed in

the endurance of the spinal extensor muscles in the post-test scores of the two groups in favor of the

: home-based exercise group (P>0.05). Additionally, in the post-test scores, a significant difference was

Keywords: . observed in functional disability level between the two groups (P>0.05) so that the degree of disability

Trunk stability exercises in the home-based exercise group was higher than in the supervised group.

Non-specific low back Conclusion: It seems that performing McGill exercises, either in supervised group or home-
pain (LBP), Middle-aged :  based settings, can reduce pain and disability, and improve the endurance of the spinal flexor and
women ¢ extensor muscles in middle-aged women with non-specific chronic LBP.
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Highlights
* Chronic low back pain (LBP) is one of the most common causes of people’s disability.
* Performing the McGill stability exercises has a positive effect on the endurance of the trunk muscles.

* Performing the McGill stability exercises either in the supervised group or home-based setting, resulting in a
reduction in pain and disability.

Plain Language Summary

Chronic LBP is one of the spine disorders and musculoskeletal problems and is one of the most common causes
of people’s disability. The strength and endurance of the trunk muscles have a positive effect on reducing pain and
increasing the stability and function of the spine. Several clinical studies have suggested movement therapy for
the control of non-specific chronic LBP and stated that exercise therapy has a significant effect on relieving pain
and improving disability. McGill’s stability exercises with a simultaneous focus on local and global muscles in the
abdominal-lumbar region can be effective in improving the performance of these muscles. Many women with non-
specific chronic LBP find it difficult to attend sports clubs due to lack of time and busy work. It is possible to help
control and treat this type of back pain in such people by providing a suitable exercise program at home and following
up on the correct implementation of exercise programs. The findings of this study indicated that executing McGill
exercises, either in a supervised group or in home-based settings, can reduce pain and disability and improve the

endurance of the spinal flexor and extensor muscles in middle-aged women with non-specific chronic LBP.

1. Introduction

ack pain is defined as localized pain below

the lower edge of the last rib and above

the gluteal line with or without lower limb

pain [1]. The high prevalence of back pain

has been recorded among people and dif-

ferent occupational groups. It is estimated
that at any point in time, about 11.9% of the world’s
population suffers from back pain. The prevalence of
chronic back pain in the world between the ages of 20
and 59 is estimated to be 19.6% [2]. Back pain is divided
into two types, specific and non-specific. If the existence
of a specific pathological problem in the spinal struc-
tures is not observed and the pain continues for more
than three months, it is referred to as non-specific chron-
ic back pain [3]. This type of back pain harms people’s
performance and life so that in some cases, people have
to change their daily routine to eliminate or reduce the
pain [4]. Back pain is one of the most prevalent causes
of the limitation of daily activities and functional dis-
ability in individuals. Disability is a main issue in back
pain that affects physical performance and as a result,
the work productivity of people. The limitation or inabil-
ity to perform an activity in the way or within the range
considered for a normal person is called disability [5].
Consequences of back pain include balance disorders,
postural disorders, lack of coordination in movements,

movement weakness, and as a result, lack of indepen-
dence in performing daily activities [6].

The proper strength and endurance of the trunk mus-
cles have a special place in reducing pain and increasing
the stability and normal function of the spine, especially
in the lumbar region [7, 8]. Disturbance in the function-
ing of the abdominal and core body muscles leads to a
decrease in muscle power in this area, and in the long
run, it can lead to the loss of stability in the core part
of the body and, as a result, an increase in unnecessary
movements in the lumbopelvic and sacral-iliac joints.
As a result, it causes pain in the lumbopelvic region and
spine and leads to chronic back pain [9-10]. Fatigue is
one of the crucial factors in creating instability in the
spine, which ultimately leads to back pain. Due to fa-
tigue, the endurance of the paraspinal muscles is reduced
and the vertebrae are exposed to pressure, thus causing
back pain. Lack of trunk endurance has been mentioned
as a predictor of the onset of back pain in men [11]. Pre-
vious studies have shown that patients with non-specific
chronic back pain suffer from mechanical disorders,
such as the imbalance of strength and length of the spi-
nal column muscles, the reduction in the endurance of
the spinal column muscles, the asymmetry between the
internal-external rotation range of motion in the hip joint
and the flat foot [12].
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In patients suffering from chronic low back pain
(LBP), the goal of rehabilitation interventions is to re-
cover the normal muscle function and increase spine
stability to reduce pain and disorders in these patients so
that the person can engage in his or her daily life activi-
ties [13]. Several clinical studies have suggested move-
ment therapy for the control of chronic LBP and stated
that exercise therapy has a significant effect on relieving
pain and improving disability [14]. Considering that ex-
ercise therapy is a non-invasive, effective, and low-risk
approach, various exercise programs have been used to
improve back pain for many years [15]. More studies are
needed to investigate the effect of common specialized
training programs on spine stability. McGill’s stability
exercises with a simultaneous focus on local and global
muscles in the abdominal/lumbar region can be effec-
tive in improving the performance of these muscles.
The more favorable the activation in the muscles of the
lumbopelvic region, the greater the stiffness. As a result,
the stability of the lumbar-pelvic vertebrae is provided
and leads to the reduction of back pain and improvement
of performance [16]. Although many studies have been
conducted regarding local stability exercises, not much
clinical evidence exists about stability exercises based
on McGill’s point of view. Therefore, it seems necessary
to conduct more research in this field.

Many women with non-specific chronic LBP find it
difficult to attend sports clubs due to lack of time and
travel expenses or busy work. Therefore, it is possible
to help control and treat this type of back pain in such
people by providing a suitable exercise program at home
and following up on the correct implementation of ex-
ercise programs. Therefore, this study was conducted to
compare the effect of performing McGill trunk stability
exercises in two different settings, namely, home-based
and supervised, on pain, disability, and endurance of
flexor and extensor muscles of the spinal column in mid-
dle-aged women with non-specific chronic LBP.

2. Materials and Methods

This study is quasi-experimental research that was con-
ducted in a cross-sectional comparative way, with a pre
and post-test design. This study was conducted in 2022
and its statistical sample included 30 middle-aged wom-
en aged 35 to 50 years with chronic non-specific LBP
in Tehran City, Iran. The sample size was estimated us-
ing G"Power software, version 3.0.1 considering a=0.05
and, P (statistical power=0.8) and effect size=0.5. The
inclusion criteria included being a woman, being in the
age range of 30 to 50 years, and suffering from non-
specific chronic back pain and the exclusion criteria in-
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cluded history of surgery in the neck, back, and middle
part of the body, cardiovascular and respiratory disease,
the history of high blood pressure, diabetes, history of
debilitating diseases, history of acute diseases related to
the back (such as disc herniation) and two sessions of
absence from training. The participants were selected by
convenience sampling method and randomly assigned
into two groups, home-based exercise and supervised
group exercise equally. The subjects were selected af-
ter completing the forms of personal profile, consent to
take part in the study, and the physical activity readiness
questionnaire (PAR-Q). Moreover, the participants were
given information about the objectives of the research
before starting the research. The home-based exercise
group performed the McGill trunk stability exercises
(including curl up, bird dog, and side plank exercises) at
home and the other group performed the same exercises
in a gym as a supervised group. Both groups performed
the McGill trunk stability exercises for 6 weeks, 3 ses-
sions per week, 45-50 minutes each session. Before and
after 6 weeks of training, the subjects’ pain, disability,
and muscular endurance were measured.

The level of pain intensity and functional disability of
the subjects were measured by the visual analogue scale
(VAS) and Quebec questionnaire, and the endurance of
trunk flexor and extensor muscles were measured by sit-
up and Biering-Sorenson tests, respectively. The Quebec
questionnaire is designed based on a five-point Likert
scale so that a score of zero implies no problem and a
score of five indicates the inability to perform the activ-
ity. The score obtained from the total of twenty question-
naire items was considered the final score. To investigate
the endurance of the abdominal muscles (trunk flexors),
the sit-up test was used. In this test, the subject was asked
to lie down on a mat and cross her arms on her chest and
lift her head and chest from the mat. As long as she can
stay in the same position, during the test, the subject’s
legs are held by another person. The Biering-Sorenson
test was used to evaluate the isometric endurance of the
hip and back extensor muscles. To perform this test,
an examination table, a chronometer, and three to four
straps are needed. In the starting position, subject is lying
horizontally, the superior edge of the iliac crest is on the
edge of the table and the arms are crossed over the chest.
The lower limbs are stabilized with straps. The subject is
asked to keep the upper body in a horizontal position and
the chronometer begins. As soon as the person leaves the
horizontal state, the test is stopped, and the period that
the subject was in the horizontal state without error is
measured using the chronometer and recorded as a per-
sonal record.
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Considering the number of each group which was less
than 50 people, the Shapiro-Wilk test was applied to
examine the normal distribution of the data. To test the
research hypotheses, paired-samples t-test and one-way
analysis of covariance (ANCOVA) test were utilized (at
the significant level of P<0.05) using SPSS software,
version 26.

3. Results

Table 1 presents demographic information (age, height,
weight, and (body mass index) BMI) of the subjects for
each research group. The results of Shapiro-Wilk’s nor-
mality test showed that the demographic data are normal
except for the BMI (P<0.05) variable. Besides, the re-
sults of Shapiro-Wilk’s normality test showed that the
main research variables were approximately normal. As
a result, t-test and ANCOVA were used for within and
between-group comparisons.

The results of the paired-samples t-test (Table 2)
showed that both home-based and supervised group ex-
ercises have a significant effect on pain intensity, func-
tional disability, and endurance of flexor and extensor
muscles of the trunk (P<0.05).
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The results of the ANCOVA test (Table 3) revealed
that, after controlling the impact of the pre-test (covari-
ate), no significant difference was observed (P<0.05)
in the intensity of pain and endurance of trunk flexor
muscles between the two groups. However, a significant
difference was observed in the endurance of the spinal
extensor muscles, between the two groups, in favor of
the home-based exercise group (P>0.05). Moreover, a
significant difference was observed in the level of func-
tional disability between the two groups (P>0.05).

4. Discussion

This study was conducted to examine the impact of Mc-
Gill trunk stability exercises using two methods of home-
based exercise and supervised group exercise on the inten-
sity of pain, functional disability, and stability of the core
region in middle-aged women with non-specific LBP. The
results revealed that performing McGill exercises in both
methods namely, home-based exercise and supervised
group exercise have a significant effect on the intensity
of pain, functional disability, and stability of the core re-
gion. These results substantiate the results of Ghorbanpour
et al (2018) [17], Ko et al (2018) [18], Haag et al (2018)
[19], Mazloum et al (2018) [20], Zahedpour et al (2017)
[10], Hemmati et al (2011) [13], Hurwitz et al (2005) [21]
who used McGill exercises and core stability exercises.

Table 1. The results of the normality test about the distribution of demographic characteristics of participants

MeantSD

Groups p
Variables ) ) )
Supervised Group Exercise (n=15) Home-based Exercise (n=15)
Age (y) 47.7316.64 44.87+7.56 0.28
Weight (kg) 68.27+6.78 63.40+11.18 0.16
Height (cm) 161.8+4.61 163.20+6.33 0.49
2
BMI (kg/m?) 26.05+2.12 23.70£3.44 0.035

Abbreviations: BM: Body mass index.
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Table 2. The results of the t-test about the comparison of pre-intervention and post-intervention values in two groups

Supervised Group Exercise (n=15)

Home-based Exercise (n=15)

Variables
Pre-test Post-test t P Pre-test Post-test t P
Pain intensity 6.33£0.31 4.2740.42 11.37 0.001 5.870.55 3.60£0.43 7.98 0.001
Functional disability ~ 38.13+2.56 21.26+2.18 15.52 0.001 31.66+3.18 19.66+2.47 11.61 0.001
Endurance of trunk
23.67£1.95 39.203.25 6.47 0.001 21.33£2.62 32.733.58 7.30 0.001
flexor muscles
ECLIENEC AL 52.33:6.88  109.87+12.23 7.74 0.001 75.67t17.7  156.33+15.42 14,04 0.001

extensor muscles
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Table 3. The results of the analysis of variance (ANCOVA) test about the between-group comparisons

Variables Group Mean F df P Eta Squared
Supervised group 4.27
Pain intensity 1.862 1 0.184 0.065
Home-based 3.60
Supervised group 21.26
Functional disability 7.586 1 0.01 0.219
Home-based 19.66
End £ Supervised group 39.20
naurance ot tlexor 1.634 1 0212 0.057
trunk muscles
Home-based 32.73
End ¢ Supervised group 109.87
ndurance of extensor 4.834 1 0.037 0.152
trunk muscles
Home-based 156.33

Regarding the comparison of the effects of performing
McGill exercises in supervised and home-based groups,
no study was found by the researchers. This study’s results
showed that after performing McGill exercises, the endur-
ance of spinal extensors increased more in the home exer-
cise group compared to the supervised group. On the other
hand, no significant difference was observed in the endur-
ance of the spinal flexor muscles between the two groups.

The trunk muscles are designed to be active continuously
throughout the day, but pain and immobility cause weak-
ness, and atrophy of these muscles, and these changes re-
sult in early fatigue even in normal conditions. The endur-
ance of trunk muscles is a crucial factor in back pain [22].
Since these muscles guide the lumbopelvic joints in differ-
ent movement patterns, and functions resulting from these
patterns, when LBP occurs, they are the first muscles that
are dysfunctional, and their weakness causes injury and
movement control defects. On the other hand, empower-
ing these muscles improves proprioception and kinesthe-
sia, and as a result, improves physical performance [23].

Skiki¢ and Suad (2003) in a study showed that in pa-
tients suffering from back pain, due to the wrong posi-
tion, the muscles that extend the trunk and ligaments
are overstretched and become weak, and this problem
can cause back pain. Exercising the muscles that extend
the trunk and strengthening these muscles can be useful
in the treatment of back pain [24]. Hurwitz et al (2005)
concluded in a study that stabilization exercises are use-
ful in strengthening transversus abdominis and multifi-
dus muscles as postural muscles [21]. In addition, it is
likely that the core stabilization exercises not only im-
prove the strength and stability of the deep muscles of
the trunk but also increase the dynamic stability through
improved neuromuscular control [13].
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Ko et al (2018), Roh et al (2016), in two separate stud-
ies investigated the effect of slings (anterior and posterior
oblique system) and back stabilization exercises on back
pain. Both studies reported a significant and impressive pain
reduction [18, 25]. Besides, Mazloum (2016) evaluated the
effect of pilates and back extension exercises in two experi-
mental groups compared to the control group and concluded
that the core muscle activity increased in both groups, lumbar
lordosis decreased, pain and disabilities caused by low back
pain improved significantly compared to the control group
[20]. Some studies have shown that the diameter of type 11
muscle fibers decreases in athletes suffering from back pain,
and performing stabilization exercises can probably reverse
the atrophy of type II fibers in the multifidus muscle and in-
fluence the diameter of these fibers [26]. One of the possible
mechanisms regarding the effect of McGill and core stabil-
ity exercises on improving the physical performance of back
pain patients is that these exercises affect the multifidus and
abdominal muscles (transversus abdominis, rectus abdomi-
nis, and oblique muscles) and by correcting the timing and
level of activation of these muscles, improvement in physical
performance of patients is plausible [27].

The present study’s results clarified that the intensity
of pain decreased in both exercise groups and the reduc-
tion rate was almost similar. In previous studies, it has
been reported that lowering the pain threshold level in
patients with LBP is related to pain intensity and destruc-
tion of physical performance [28, 29]. The weakness of
the muscles around the vertebral column plays a consid-
erable role in back pain. The weakness of these muscles
(superficial and deep) leads to a decrease in the support
provided by the active structures against the additional
load, which puts a lot of pressure on the inactive struc-
tures, which eventually causes pain through the destruc-
tion of the structures that are sensitive to pain [30].
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Moreover, the results of this study implied that ex-
ecuting McGill stability exercises reduced the func-
tional disability in two groups, but the disability level
in the home-based group was higher than the supervised
group. Disability is the vital factor preventing success in
the treatment of chronic back pain. Some studies have
revealed that therapeutic exercises improve pain and re-
duce disability in chronic back pain patients [31]. One
of the possible mechanisms to reduce functional disabil-
ity following the intervention of core stability exercises
is that these exercises improve the activity of the trunk
muscles and reduce muscle atrophy, resulting in im-
provement of postural alignment and reduction of shear
forces, which diminishes the sensitivity of pain receptors
in this area [17, 32].

By reviewing 17 crucial studies between 2000 and
2017, Hagg et al (2018) investigated the impact of thera-
peutic and sensory-motor exercises on the pain and per-
formance of patients with chronic LBP and reported no
specific exercise therapy protocol. However, exercises
aimed at improving core stability and developing motor
control appear to be more effective in reducing pain and
disability in patients with chronic LBP [19].

Based on the discussed topics and the results of this
study, it appears that McGill’s stability exercises by re-
inforcing the abdominal-lumbar muscles increase the
stability and endurance of the core region, and through
the stabilizing mechanisms and correcting the muscles
recruitment time reduce the pressure on the vertebrae,
and as a result, reduce pain and disability in people with
non-specific chronic LBP.

5. Conclusion

According to the obtained results, it can be stated that
performing McGill stability exercises is effective as an
easy and low-cost intervention in the treatment of non-
specific chronic LBP. Although the results of this study
may only be generalized to middle-aged women with
non-specific chronic back pain in the age range of 35 to
50 years.

Limitations

Finally, it is necessary to point out that the current study
had some limitations. First, the sample size of this study
was small. Second, this study studied the effects of Mc-
Gill’s stability exercises on women with non-specific
chronic LBP; thus, the findings may not be generalized
to men.
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