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Effect of 8 weeks of stretching, strength, and central stability exercises
on scoliosis of boy students
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Abstract. This study was conducted to determine the effect of 8 weeks of stretching, strength, and central stability exercises
on scoliosis in boy aged 9 to 13 years. The study includes a comparative model. The statistical population of the present study
was boy scoliosis, of whom 60 were scoliosis voluntarily participated in this study & were randomly divided into three groups
of 20 people: Experimental Group 1 (EG 1): Tensile, strength; Experimental Group 2 (EG 2): Tensile, strength training and
central stability, Control Group CG). Scoliosis was used to measure scoliosis between the first to the 12th breast (C7 to S1)
and the photogrammetric method. The results showed that the mean lateral curvature angle of EG 1 and EG 2 decreased
significantly after participating in the correctional exercise program. There was no significant difference between EG 1 and
EG 2. The results of the ANOVA test showed that EG 1 and EG 2 were significantly different from CG. The results of this study
showed that the corrective exercises used in this study might have an effective effect on reducing the lateral curvature of the

spinal column of students with scoliosis.
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Introduction

The quality and condition of the human body are of
particular importance in human life because the
resulting positive and negative changes affect other
human conditions as well (Forghani Ozrudi & Nikkhoo
Amiri, 2021). The spine plays different roles in the
body, one of the most important of which is supporting
the chest. The chest area needs a lot of support due to
the presence of internal organs, especially the heart, in
which the spine plays a major role (Balzini et al., 2003).
According to scientific definitions, Scoliosis is a three-
dimensional deformity of the spine and trunk,
including lateral flexion and rotation of the vertebrae
with sagittal plane changes (Naqvi, 2019).

Mahaudens et al. (2009) showed that walking length
in participants with scoliosis was reduced by 7%
compared to normal participants, and shoulder-pelvic
and hip movements in the transverse plane were
reduced, and hip movements in the horizontal plane
were also reduced.

Naqvi (2019) reported that there was muscle
weakness in participants with scoliosis in the lateral
muscles of the pelvis-hip and leg. This weakness causes
the body to deviate to the sides and even in the
anterior-posterior direction. As a result of this, the
patients use other muscles to maintain balance.

Richardson et al, based on anatomical,
biomechanical, and physiological characteristics,
divide muscles into two groups: Stabilizing and
moving. The stabilizing muscle group is used to
maintain anti-gravity position and function, and the
second muscle group is known to create torque in the
body (Richarson et al., 1992). It consists of muscles that
connect both ends of the muscle or just the
Lumbopelvic Hip Complex (LPHC) to the central trunk
or lumbar-pelvic-femoral girdle of a muscle to the
lumbar spine (Crisco & Panjabi, 1991).

The muscles of the central trunk are responsible for
maintaining the stability of the spine and pelvis and are
very important for transferring energy from the trunk
to the upper and lower limbs during activities (Tse et
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al,, 2005). The similarity of the central area of the trunk
is the stable foundation of the trunk (Zazulak et al,,
2007).

The most important stabilizing muscles of the spine
are the muscles that straighten the spine, whose
bilateral action causes the trunk to open, and their
unilateral action causes the spine to bend laterally. The
internal and external oblique muscles of the abdomen
and the lumbar quadriceps are also affected by
scoliosis and are short on one side (Sadd et al., 2009).
The main muscles of the central stability region or
lumbar-pelvic-thigh complex include the spine
straightener, abdominal transverse, multi-headed,
internal oblique, diaphragm, and pelvic floor muscles
(Schmidt & Lee, 2011; Bergmark, 1989). Richardson &
Jull (1995) hypothesized that optimal spinal stability
required contraction of the transverse abdominal
muscle and the multicellular muscle.

Simultaneous contraction of the transverse
abdominal muscles and the pectoralis major muscle
can lead to the retraining of the local (deep) stabilizing
muscles (Ghiasi et al, 2007); Defects or inefficiencies in
the lumbar-pelvic-thigh complex can lead to
inefficiencies or defects in other parts of the human
body (Powers, 2003; Nadelr et al., 2000). In the upper
part of the central stability zone, the most common
injuries are seen in the neck-chest, spine-ribs, and
shoulders (Mclean, 2002; Szeto et al., 2002; Hirashima
et al,, 2002; Bayes & Wadsworth, 2009).

Chen et al. (1998) reported a sample of patients with
scoliosis curvature in the thoracic lumbar region of 22-
67 degrees less balanced than healthy individuals.
Beaulieu et al. (2009), said that patients with idiopathic
scoliosis already have less balance and more
fluctuations than their healthy peers. The severity of
scoliosis may be related to the extent of sensory
disturbances in patients.

The treatment of idiopathic scoliosis is considered
practical Babris (Beaulieu et al., 2009). Mclntire et al.
(2008) recommend rotational strength training to be
effective in reducing lateral spinal deviation and spinal
stability in 20-40-degree scoliosis after 8 months and
recommend spinal rotation training for scoliosis.

The use of traction to stabilize the spine has been
considered in patients with scoliosis since Hippocrates.
Pingot et al. (2007) examined and evaluated strength
in children with idiopathic scoliosis. They suggested
strength training for weak thigh and trunk muscles.
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A review of the background literature and a review of
research shows that the effects of corrective
movements have been useful in correcting scoliosis
(Mclntire et al., 2008; Pingot et al., 2007). But in most
of the previous measures, they have had only one or
two types of exercises for the treatment of scoliosis,
and with emphasis on strength or stretching exercises
(Shakeri et al, 2018). However, in some studies,
attention has been paid to the effect of spinal stability
in the treatment of scoliosis (Najafi & Seidi, 2014).

According to what has been explained above, the aim
of the present study was to investigate whether there
is a significant relationship between the application of
central stability exercises with strength and stretching
exercises for scoliosis-pathic. Will there be a significant
difference in the extent of this association before and
after the application of central stability exercises in the
correction of scoliosis? Is there a significant
relationship between stretching, strength training, and
scoliosis abnormalities? Also, is there a significant
relationship between stretching exercises, strength
and scoliosis anomalies, and central stability?

Methods

The study was a quasi-experimental study. The
statistical population of the study was 60 boy students
with scoliosis aged 9 to 13 years. Due to moral and
social restrictions in Iran, only boys samples were
used. These participants were selected in a simple and
accessible way from the correctional movement's
center of Babol city of Mazandaran province and
randomly divided into 3 equal groups: Experimental 1
(EG 1) with emphasis on stretching, strength training),
Experiments 2 (EG 2) with emphasis on stretching and
strength training and central stability and a control
group (CG). The study was approved by the local ethics
committee (Approval number: 8726 /F.P, 18 November
2020, Department of Physical Education & Sport
Science, Mazandaran University of Science and
Technology).

In order to enter the study, samples with structural
scoliosis, the age range of 9 to 13 years, as well as
written consent of the parents of the participants were
required and should not have a history of trunk surgery
or fractures and joint diseases of the spine, shoulder
girdle, obvious malformation, Visible lower limb
malformations, including genovolgum, genovarum,
out-of-normal body weight, and the subject's
unwillingness to continue the program, will be the
conditions for excluding samples from this study.
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Subjects were asked to make corrective movements
when entering the laboratory room to observe the
necessary conditions of not having shoes, socks, and
cover on the upper body to assess the spine.
Information about the age, height, weight of the
subjects should be asked to be in the desired location
for evaluation. To evaluate scoliosis, a checkerboard
was used. The test takers should be able to stand
comfortably and without any contractions in the
muscles so that the body weight is evenly distributed
on the legs (Rajbi, 2001).

To better and more reliably assess the subjects with
scoliosis behind the lattice plate, the true and apparent
length of the lower limb was evaluated, as a short leg
causes the pelvis to sag on the short leg, resulting in
scoliosis. How to measure the length of the legs is as
follows:

Actual length: From the upper anterior iliac spine to
the inner ankle, the true length of the foot is obtained
(Sokhangoi & Afsharmand, 2020).

Figure 1. photographic measurement system.

Appearance length: They measure from the navel to
the inner ankle and get the length of the appearance of
the foot (Sokhangoi & Afsharmand, 2020).

Participants with scoliosis whose true and apparent
leg lengths are the same were measured for a complete
evaluation of scoliosis angle balance using the
photogrammetric method by marking the shock
segments from c7 to sl and with adobe pdf
professional 10 software (Figure 1). In this simple field
(2009), the validity of the mentioned method in
measuring the scoliosis angle of the thoracic region
compared to the radiographic report was high (r =
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49%) and stated that this method has a high
reproducibility (ICC = 96%) (Bergmark, 1989).

EG 1 performed the stretching and strength training,
EG 2 carried out the stretching, strength, and central
stability training and CG did not apply for any training
or exercise program. During 8 weeks of training on EG
1 and EG 2, 3 training sessions for three weeks with a
duration of 25 to 40 minutes per session under the
direct supervision of two training groups participated
in the training program.

CG tests were used in this modified exercise program
of Park House et al. (2010) without performing any
specific exercises and without knowing the status of
other samples. At the beginning of each test session, the
body was warmed up for 5 minutes, and then the
members of the exercises group performed exercises in
6 stages with stretching, strength, and central stability
exercises. In each session, the overload was applied
incrementally and the repetition of the hands -
repetition increased the complexity of the movement
and changed the level of reliance.
Stretching exercises, strength-based
exercises, and corrective movements
that have been recommended in the
book of corrective movements of
Sokhangoi & Afsharmand (2020) to
correct the abnormality of postural
scoliosis were performed in the
training program for both exercises’
groups. Finally, after eight weeks of the
training program, all test subjects were
evaluated again, and their scoliosis
angle was measured by the
photogrammetric method by marking
on shock appendages from C7 to sl
vertebra (Rajabi & Samadi, 2009);
Information about the characteristics
of the tests as well as the research
changes in the two essays by descriptive. After
completing the pre-test and post-test measurements in
three groups, the Kolmogorov-Smirnov test showed
that the distribution of the measured variables is
normal and according to this, parametric tests were
used. independent t-test to compare the information
obtained between the exercises and control groups and
paired t-test for Comparison of intragroup changes
between pretest and posttest and also to determine the
effectiveness of corrective exercises between the three
groups of ANOVA were analyzed using SPSS 22.0
software.
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Results

The results showed that the mean spinal curvature
angle of patients with scoliosis before and after
participating in the correctional exercise program was
EG 1, which showed a decrease of 2.97+0.17 degrees,
and the results of paired t-test showed that this
reduction was statistically significant (p=0.001). In EG
2, which showed a decrease of 3.27+0.14 degree and
the results of paired t-test showed that this decrease
was statistically significant (p=0.001). Also, in the
control group, it was 0.63+0.35 degrees, which shows a
decrease of 0.63 degrees, and the results of paired t-
test showed that this decrease was not statistically
significant (p=0.61).

According to the results of the independent t-test,
although there was no significant difference between
EG 1 and EG 2 in both pre-test and post-test, the test
results showed that CG was significantly different from
EG1 (p=0.001) and EG 2 (p = 0.001).

The effect size of corrective exercises in reducing
scoliosis angle in EG 2 was larger than EG 1, which
shows that combined corrective exercises in EG 2 were

more effective than EG 1, but no significant difference
was observed between EG 1 and EG 2 (p = 0.63).

The results also showed that there was a significant
difference between the groups (p = 0.001; Fss,2) = 8.38).
CG was different from EG 1 (p = 0.003) and EG 2 (p =
0.002) but there was no significant different between
EG1and EG 2 (p = 0.997).

Discussion

The aim of this study was to evaluate the effect of 8
weeks of stretching, strength, and central stability
exercises on scoliosis in boy students aged 9 to 13
years. The results showed that the complication of
scoliosis decreased in the subjects in the correctional
exercise groups and there was a significant difference
between the pre-test and post-test stages in EG 1 and
EG 2 with the control group. These results were
consistent with the findings of McIntire et al. (2008),
Pingot etal. (2007), Naderi et al. (2019), Morningstar &
Joy (2006), and Gheitasi et al. (2014). Strength training
affects the length of the lumbar muscle tendon and
moves various skeletal parts, stabilizing the ligaments
and making them stand.

Table 1

The mean and standard deviation of individual characteristics, scoliosis rate of samples (Mean + SD).

Variables Control (n=20) EG 1 (n=20) EG 2 (n=20)

Height (cm) 141.4+7.8 142.5+2.7 142.4+9.6

Weight (kg) 53.3+8.62 52.4+7.31 53.4+6.27

Age (year) 10.2+89.1 11.2453.3 11.2+30.7

LCA Pre-Test 7.8911.12 8.81+1.67 8.74+1.62
Post-Test 7.26+1.47 5.84+1.52 5.47+1.48

p-value 0.61 0.001* 0.001*

LCA: Lateral Curvature Angle; * p < .05

Table 2

The one-way ANOVA for the effectiveness of exercises between the three groups.

Source SS df MS F p Differences
Between Groups 104.57 2 52.28 8.38 0.001* EG1-CG
Within Groups 262.0 58 6.23 EG2-CG
Total 366.57 60

*p<.05
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On the other hand, stretching exercises act as a
coordinator of the pros and cons (Yakhdani et al,
2016). Ameri et al. (2008) concluded in their study that
paraspinal disorders were one of the main causes of
scoliosis. Therefore, it seems that strengthening the
bilateral muscles of the spine through stretching and
strength exercises can reduce one of the effective
causes of scoliosis. So doing strengthening movements
to weak muscles, flexible and stretching movements to
shortened muscles, moving movements, and
mobilizing movements to joints that have limited
movement will be the most important cases.

The results show that in subjects with stretching,
strength, and central stability exercises, exercises were
more effective than subjects with stretching and
strength exercises, which shows that combined
exercises with emphasis on central stability can be
more effective than exercises. With the emphasis on
only strength and traction. Among the reasons for the
better effectiveness of EG 2 can be trying to design
exercises based on theoretical findings that cause
abnormalities such as decreased irritability and
muscular endurance in the spine, as well as reduced
functional stability in the muscles of the central region
and added squat exercises. Central was in addition to
strengthening the weakened muscles and stretching
the shortened muscles, as well as spinal irritability and
improving the function of the trunk and central
muscles of the body with emphasis on contraction and
endurance to restore the correct direction of the spine.

Considering that the training programs have been
performed in a suitable period (8 weeks) and direct
and continuous supervision on the accuracy of
individual exercises and the use of measurement
methods with high reliability and reproducibility in
scoliosis assessment, the control group has been used
alongside the exercises group.

Based on the results of the present study, it is
concluded that by designing principled and logical
exercises based on updated research, combined and
according to the needs of participants, age conditions
and other issues in patients with scoliosis, including
central stability exercises along with stretching and
strength training. Corrective exercises are a safe and
useful way to improve spinal abnormalities, especially
scoliosis, and can reduce the problems and discomfort
of participants with this complication.

Scoliosis is usually controlled with timely treatment.
If any of the signs and symptoms of spinal deviation are
observed by the physical education teachers of the
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country's schools, be sure to refer students to the basis
of corrective movements and exercise therapy. Also, in
order to reduce the progression of this complication
and other complications of stature structure in
students, to measure the stature structure of students
at each academic level in a systematic way to identify
these participants to prevent the progression of these
complications in students and to treat patients.
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