O ri g i na

lR

esearch

Physical exercise on the power of axial balance
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Abstract
Aim: Backache is one of the most common skeletal-muscular disorders experienced at least once by everyone in their life. It is the third cause of people’s
disablement in the range of 15 to 65 years old in Iran. One of the major causes of the backache is the lumbar disks whose chronic cases are mostly due to
swelling. The present research seeks to investigate the effect of axial balance muscles power among those suffering from a discopathy and nonspecific backache. Material and Method: The population of the research included 60 people with a record of at least 4 weeks of backache resorting to the physical medicine
department of Baghiyat Allah Hospital who had been advised to undergo Magnetic Resonance Imaging (MRI) based on the clinical symptoms and their status.
These people were divided into the nonspecific and discopathic categories. The core muscles power was measured in both groups and compared against one
another. After eight weeks of axial balance exercises, the muscular power was once again checked. The resulting data were analyzed using SPSS. Results: The
initial results indicated no significant difference between the two groups in terms of factors such as gender, age, job, family background of backache, history
of previous diseases, and the average age of backache. As the results indicated after eight weeks of central balancing exercises, the level of pain decreased
significantly in both groups and the muscular power distribution also improved. Discussion: Eight weeks of central balancing exercises will result in the significant decrease and improvement of pain and muscular power distribution respectively.
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Introduction
Backache is one of the most common skeletal-muscular disorders experienced at least once by everyone during their life
[1]. It is the third cause of people’s disablement in the range of
15 to 65 years old in Iran [2]. The high cost of backache on the
healthcare system has encouraged the researchers to take up
new approaches to studying and diagnosing all types of backaches so that they may take the proper measure to treat them
[3]. Concerning the diagnosis and treatment of backache, the
Pain Association, and the Medical College of the US states that
it is impossible to place all those suffering from backache in a
homogeneous group, but they must be divided into subgroups
so that proper treatments can be recommended for them [4].
One of the major causes of the backache is the lumbar disks
whose chronic cases are on the rise. A chronic backache causes
discomfort for nearly 80% of the people during their life.
Nearly 7% of the elderly resort to the general practitioners due
to those pains and 32% of them are referred to a specialist
[5,6].
Spinal disc bulging is one of the major causes of the backache.
Due to the extraordinary movement of the lumbar region which
is located adjacent to the nearly motionless region of the sacrum, this area is subject to the mechanical pressures which
can damage the lower back spinal discs. Lumbar disc bulgings
are usually observed between L4-L5 and L5-S1 [7]. The effectiveness of the balancing muscles in the lumbar area is defective in those suffering from disc bulging. As a protective feedback, these muscles will suffer from spasm and shortness [8,9].
Special exercises for the muscles around the spinal column
which play a major role in creating dynamic balance and segmental control of the vertebrae have been taken into consideration excessively in rehabilitating those suffering from a chronic backache. This method emphasizes retraining the detailed
simultaneous contraction pattern of deep muscles of the torso
such as the transverse abdominal muscle and multifidus. The
pain reduction mechanism of these specific exercises includes
enhancing the stability of lumbar segments [10].
Considering the results of the anatomical and biomechanical investigation of this issue, it is completely accepted that
those suffering from backache would experience higher levels
of weakness and exhaustion in the muscles of the torso. On
the other hand, reduction of the power and bearing stamina
of the torso muscles is described to be a potential danger of
getting afflicted with a backache. According to the researches
and studies conducted in the 1990s, strength and bearing exercises (especially the bearing exercises) are considered to be one
of the major principles of treating backache [11]. Spinal column balancing exercises are specific exercises for the muscles
around the lumbar vertebrae whose primary role is to create
dynamic balance and control the spinal column segments [12].
The primary goal of active balancing exercises for the spinal
column is to create the physical capacity to preserve the neutral
state of the spinal column during the daily activities of life. This
is accomplished by enhancing the bearing and harmony of the
balancing muscles of the spinal column [13].
The axial balance muscles are located in the body’s center of
gravity. If the axial balance muscles are effective enough, the
paired force and normal correlation will be formed, and the
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body will make its moves in a normal biomechanics. If the axial
balance muscles of the body are weakened for any reason, this
correlation and arthro-kinematics of the joints will be disrupted,
and we will observe muscular imbalance. As a result, we will experience chronic pains such as backache and non-natural movements in the spinal column. That is why the recent researches
have paid a lot of attention to the role of axial balance muscles
in preventing and treating the backache [14].
As a large number of the Iranian people suffer from discopathy
or nonspecific backaches, we thought it was a good idea to
measure the power of the balancing muscles of the axial spinal
column and determine if the muscles are weak or strong. If the
muscles are weak, proper exercise can be prescribed to enhance
the power of axial balance muscles and improve the patients’
backache and their life quality without using medical therapy.
Thus, the present research seeks to investigate the power of
axial balance muscles in the patients suffering from a discopathy and nonspecific backache.
Material and Method
The population of the research included 60 people with a record of at least 4 weeks of backache resorting to the physical
medicine department of Baghiyat Allah Hospital who had been
advised to undergo MRI based on the clinical symptoms and
their status. All the participants were aged 18 to 65 years old
and their formal consent was gained before participating in the
research. The following exclusion criteria were also defined: any
material or micro-piece in the body which made the MRI impossible, psychological disorders based on examinations, new pain
or intensification of pain during the study, lack of cooperation
by the patient, impossibility of stretching due to the possible
skin problems during stretching, lumbar traction contradictions,
cases requiring surgery, lumbar surgery history, other symptoms such as fever and notable weight, and evidences of tumor
infection and trauma in discovered in MRI.
Based on the results of MRI, the participants were divided into
the normal group, and those with pathology (disc bulging) and
the age and gender of the two groups was matched, and the
power of the core muscles was measured in both groups and
compared against one another. After eight weeks of axial balancing exercise, the power of the muscles was checked again.
To measure the power of muscles, the patient was placed in
the supine position, and a compressive biofeedback device
(Stabilizer 25) was placed under the lumbar vertebrae in the
region of L4-L5. The compressive cuff was filled up to 40 mm
of HG, and the patient’s legs were held in the total extension
state, while the pelvis was flexed in an angle. The individual
was then asked to perform the drawing maneuver. He was then
requested to lower his legs towards the desk while still holding
his back straight. When the lumbar curve increased, the cuff
pressure was reduced. This indicates a positive result for the
test and a weakness for axial balance muscles. Next, the hip
angle was measured using a goniometer and scored based on
Kendell grading system. If the individual is unable to retain the
pressure in an angle of 60° to 90°, the test will be interpreted
as positive, and the balancing muscles (rectus abdominus and
external oblique) are weak.
SPSS ver. 17 was utilized for data analysis. Kolmogorov-
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Smirnov (KS) test was used to investigate the quantitative variables and the normal distribution of them.
Based on the distribution of variables, parametric and
non-parametric tests were utilized to compare the means
of each group. Chi-square, T-test, and One-way ANOVA
were used to study qualitative variables. In all statistical
analyses, a P-value of less than 0.05 was considered to
be significant.

Table 3. Comparison of the distribution of lumbar muscles power in both groups.
Groups

Nonspecific

Discopathy

Total

Before

After

P-value

60

75

Total

30

45

60

Total

No.

10

20

30

10

17

3

30

Percent

16.7

33.3

50

16.7

28.3

5.9

50

No.

5

25

30

5

22

3

30

Percent

8.3

41.7

50

8.3

36.7

5

50

No.

15

45

60

15

39

6

60

<0.001

<0.001

<0.001

Percent 25
75
100
25
65
10
100
Results
P-Value
0.13
0.31
The total number of the participant in this study was 60
with an average age of 46.88 ± 7.60 including 40 male
exercise is not significant. However, the statistical analysis inand 20 female participants. The first group (nonspecific)
dicated a significant difference between the level of backache
and the second group (discopathy) each had 30 members. The
before and after exercise in both groups.
average age in the nonspecific group was 39.38 ± 3.73, while
Table 3 represents the distribution of lumbar muscles power in
this average for those suffering from discopathy was 36.00 ±
both groups before and after exercise. As the statistical results
4.63. The gender frequency in these groups was equal for both
indicate this difference before and after exercise is not signifimen and women with 66.6% and 33.4% respectively. No significant in any of the groups. But the statistical analysis reprecant difference was observed between the 2 groups in terms
sented a significant difference between the level of backache
of age and gender distribution (p>0.05). The participants were
before and after exercise in both groups.
also compared against one another in terms of their jobs (employee or housewife) and family history of backache. No signifiDiscussion
cant difference was observed here either (p>0.05).
The present research seeks to study the effect of exercise on
Of all the participants, 23 (38.3%) had a history of diseases
the power of axial balance muscles among patients suffering
including 8 cases (34.8%) of blood pressure, 5 cases (21.7%)
from discopathy and those suffering from a nonspecific backof diabetes, 4 cases (17.4%) of high blood fat, etc. (Table 1).
ache. The population was composed of 60 patients composed
Four people (17.4%) from the nonspecific group and 4 (17.4%)
of 2 groups with a nonspecific and discopathic backache and
from the discopathy group had blood pressure. No significant
equal members.
difference was observed between the two groups in terms of
The initial statistical results indicated no significant difference
the history of various diseases (p=0.81) (Table 1).
between the two groups in terms of age, gender, job, family
As the results indicate, the average length of the pain in the
history of backache, history of diseases, and the average length
nonspecific group was 2.20 ± 1.34 years, while this value for
of backache. This implies the similarity between these groups
the group not afflicted with discopathy was 0.95 ± 1.90 years.
in terms of the factors mentioned. The results point to the fact
No significant difference was observed between the length of
that an eight-week period of central stabilizing exercises will
backache in both groups (p = 0.62).
reduce the pain significantly in both groups and increase the
The average level of backache before and after exercise in both
muscular power distribution. These results are in line with the
groups can be observed in Table 2. The statistical results indiprevious researches conducted in this field.
cate that the difference of this variable before and after the
Javadian et al. conducted a research to study the effects of stabilizing exercise on the pain, performance
Table 1. Distribution of people based on the history of diseases in both groups.
disability and muscular stamina among those patients
History of Disease
P-Value
suspected of segmental instability backache. As the
Dia
Dia BP
Groups
results indicate, stabilization exercises are more effecBP
Dia
LD
and HP
and and Total
0.81
LD
BP
LD
tive than regular exercise in improving the intensity,
No.
4
2
1
1
0
0
1
9
performance disability, muscular stamina, and motion
Nonspecific
Percent 17.4 8.7
4.3
4.3
0.0
0.0
4.3
39.1
domain in patients suspected of segmental instability
No.
4
3
3
0
1
2
1
14
[15]. Their results are in line with the results achieved
Discopathy
Percent 17.4 13.0 13.0 0.0
4.3
8.7
4.3
60.9
in our research.
No.
8
5
4
1
1
2
2
23
Momen et al. studied the therapeutic effect of exerTotal
Percent 34.8 21.7 17.4 4.3
4.3
8.7
8.7
100.0
cise on pain, disability, and stamina of torso muscles
BP: Blood Pressure; Dia: Diabetes; LD: Lipid Disorder; HP: Hypothyroidism
among women afflicted with the chronic idiopathic
backache. As the results showed, exercise therapy was
capable of enhancing the stamina of muscles body in women
Table 2. Comparison of backache length in both groups.
suffering from chronic idiopathic backache. It can reduce pain
Mean pain
Mid
Mean pain
Mid
and disability in the population [16]. The results of this group
Nonspecific 6.97 ± 0.85
7 (5-9) 3.73 ± 1.26 3 (2-7)
<0.001
are also in line with the results achieved in our research. FurDiscopathy
7.07 ± 0.83
7 (6-9) 3.57 ± 1.01 3 (2-6)
<0.001
thermore, Lee et al. also studied the level of pain and entropy
Total
7.02 ± 0.83
7 (5-9) 3.65 ± 1.13 3 (2-7)
<0.001
changes following an 8-week period of stabilizing exercises. In
P-Value
0.69
0.85
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this study, 60 patients were placed in 2 categories: those suffering from a nonspecific backache and those with discopathy.
The two groups were then matched in terms of age and gender,
and the CORE muscles power was measured for both groups
and compared against one another. After 8 weeks of axial stabilizing exercise, the power of the muscles was studied again.
After 8 weeks of intervention, the level of pain in all the participants had witnessed a significant decrease, but no difference
was observed between the groups in terms of pain reduction
[17].
Concerning this fact that physical exercises need to be a part of
the treatment for those suffering from backache, there is a consensus. There are, however, different ideas concerning the type
of the exercise, the length of the period and their effectiveness
mechanism. Some researchers prescribe only those physical exercises that cover all the muscles of the spinal column so that
they can control the whole motion of the spinal column. These
researchers believe that the effectiveness of these exercises
is due to the enhancement of the general and local muscles
of the torso, higher thoracolumbar fascial tension, multifidus
hypertrophy, higher local pressure, and facilitation of the simultaneous contraction of the flexors and extensors of the torso.
Researchers believe that the goal of the therapeutic exercise of
those suffering from backache needs to be the enhancement of
the stability of spinal column rather than enhancing the power
or hypertrophy of torso. Contrary to power enhancement approach, the present approach seeks to increase the stability of
the spinal column, activate balancing muscles especially the
multifidus and transverse abdominal muscle separated from
other muscles of the spinal column during the initial phases of
treatment [18].
Physical exercises and exercise therapy to treat those suffering
from backache have been a subject of great attention during
the past few years. The influence of balancing exercises on the
nervous-muscular performance in the patients with a chronic
backache has also been proved [2]. The balancing exercises are
mostly focused on the small, deep and the posterior muscles
of the spinal column and retain and stabilize the correct body
posture through retraining and increasing the stamina of the
muscles. Stabilizing the spinal column results in less pain and
enhancement of the patient’s performance [18]. As the previous
researches indicate, stabilizing exercises reduce the pain and
enhance the level of performance disability among those suffering from a chronic backache [19]. Hayden et al. conducted a
random trial research and concluded that therapeutic exercise
is the best type of treatment for a chronic backache which can
decrease the pain and enhance the performance disability. Of
course, it needs to be designed exclusively based on the individual’s abilities and run under the supervision of a physiotherapist [17].
Conclusion
In this study, the stabilizing exercises were conducted under the
full supervision of a physiotherapist. One of the causes of the
enhancement of the performance disability of the patients in
this research was probably the facilitation of the motion sense
and reduction of backache. We may also conclude that the stabilizing exercises in our study reinforce the transverse abdomiI Journal
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nal muscle and prevent belly drooping and result in the greater
stability of the spinal column in the lumbar region. As a matter
of fact, the transverse abdominal muscle acts like a balloon and
press the abdominal organs to the spinal column. This will all
result in greater stability of this region in daily activities.
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