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Abstract

The purpose of this study was to investigate the effect and persistence of 8 weeks of Shroth
exercises on Cobb's angle, scapular flexibility and quality of life of 12-15-year-old girls
with idiopathic scoliosis. Participants were girl students aged 12-15 years of girls' schools
of the first secondary school of the education district 2 of Isfahan city. After the initial
screening, 30 volunteers were selected and randomly divided into experimental and
control groups (n=15). Cobb angle and symmetry of acromion process, lower angle of the
scapula, external rotation of the scapula and the quality of life were measured by
photogrammetry, tape, goniometer and specific quality of life questionnaire for scoliotic
adolescents, respectively. All Subjects were evaluated before and after 8 weeks and two
weeks after completing the training. The experimental group performed Shrouth's exercise
program, i.e., 8 weeks with a frequency of three 50-minute sessions per week. The data
was analyzed using mixed variance analysis and with SPSS software at an error level of
0.05. The results showed that there was a significant difference between the experimental
and control groups in Cobb angle, symmetry of acromion process, lower angle and
external rotation of the scapula, and quality of life (p=0.001). In addition, there was no
significant difference between the post and the follow-up test of the experimental group
in each of these variables (p=0.001). Therefore, Shrouth's exercises were effective and
lasting in improving adolescent girls with idiopathic scoliosis and it is recommended to
use in corrective and rehabilitatve programs.
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Extended Abstract

Background and Purpose

Scoliosis deformity is the lateral curvature of the spine along with the rotation of
the vertebrae, which is the most important cause of trunk asymmetry. Scoliosis is
defined as a three-dimensional deformity greater than 10 degrees in the Cobb
angle (1). Non-structural scoliosis is a postural deformity often caused by muscle
spasms, unfavorable postural habits and muscle imbalances (2). Appearance
changes in the spine in adolescents with scoliosis cause movement disorders, pain,
and limitations in academic and social activities. These factors disrupt the
activities of these adolescents and challenge their quality of life (3). Schroth
exercises are considered as one of the corrective and therapy methods of scoliosis.
This method includes specialized sensorimotor exercises, posture exercises and
breathing exercises for scoliosis. The benefits of these exercises include
prevention of pain, deformity and surgery (4). Therefore, the purpose of this study
was to investigate the effect and persistence of eight weeks of specific Schroth
exercises on Cobb's angle, flexibility of shoulder girdle and quality of life of 12—
15-year-old girls adolescent with idiopathic scoliosis.

Materials and Methods

The statistical research population included 12—-15-year-old girls’ students of first-
secondary girls' schools in district 2 of Isfahan city. After the targeted initial
screening, 30 students who met the conditions to enter the research voluntarily
participated in the study. The subjects were randomly divided into two groups of
experimental and control (n=15). Cobb angle and symmetry of acromion process,
the position of the scapula, the flexibility of the shoulder girdle and the quality of
life were measured by photogrammetry, tape, goniometer and specific quality of
life questionnaire, respectively. The measurements were taken before the start of
training, after 8 weeks of training and two weeks after finishing the training. The
experimental group performed Schroth's exercise program, i.e., 8 weeks of
exercise with a frequency of 3 sessions per week (each session lasted 50 minutes).
Before starting training program, the experimental group was taught the optimal
and modified posture and the symmetrical breathing pattern and they were asked
to follow it during their training period. At the start of the program, all participants
warmed up by walking on treadmill for 5 minutes. subjects performed main
exercise program, which included two asymmetric stretching exercises, two
symmetrical stretching exercises, one asymmetrical strengthening exercise and
one symmetrical strengthening exercise, for 40 minutes in front of the mirror and
cooled down for 5 minutes at the end. Progress in exercise was based on the
principle of overload and gradual increase of exercise load in duration, intensity
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and repetition of exercises. Stretching exercises started with a minimum duration
of 10 seconds and increased to about 30 seconds. Strengthening exercises also
started from 3 sets with at least 10 repetitions and progressed to 5 sets and 15
repetitions. After confirming the normality of the distribution of the data, they
were analyzed using mixed variance analysis and with SPSS software at a
significance level of 0.05.

Findings

The results of the intra-group comparison showed that after eight weeks of
Schroth exercises, there was a significant difference between pretest, posttest and
the follow-up test in all the investigated variables (P<0.001), but there was no
significant difference between posttest and follow-up test (P>0.05). The results of
the between-group comparison showed that after eight weeks of Schroth
exercises, there was a significant difference between experimental and control
groups in Cobb's angle (p=0.001), shoulder girdle flexibility (p=0.001) and quality
of life (p=0.001). Besides, there was no significant difference between the posttest
and the follow-up test of experimental group in each of the variables of Cobb's
angle (p=0.659), shoulder girdle flexibility (p=0.998) and quality of life
(p=0.615).

Table 1- The results of mixed analysis of variance between groups of research

variables
Variable sum of df Mean F sig
squares square
Cobb's angle 40.54 1 40.54 43.92 0.001
i 11.910
symmetry of acromion 1 11.910 60515  0.001
process
position of the scapula 613.6 1 613.6 1542 0.001
shoulder girdle flexibility 185.9 1 185.9 219.1 0.001
quality of life 1.852 1 1.852 18.72  0.001
Conclusion

The findings of the present study showed that 8 weeks of Schroth exercises in girl
students aged 12 to 15 years with idiopathic scoliosis improved the lateral
curvature of the spine (decreasing the degree of scoliosis), symmetry of the
shoulder girdle, position of the scapula, range of motion of the shoulder girdle,
and quality of life. Moreover, Schroth exercises lasted up to two weeks after doing
exercises. Regarding the effect of Schroth exercises on the Cobb angle, it can be
mentioned that this exercise has probably prevented the body from being in wrong
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positions and bent to the sides by balancing the loads entered in the area of
convexity and concavity of vertebrae. In addition, by activating correct posture
and balance of the muscle chain, it maintains proper alignment of the spine and
helps to reduce Cobb angle in scoliosis adolescents (5). The effect of Schroth
exercises on improving the flexibility of shoulder girdle can relate to the return of
shortened muscles to their normal state and then correction of the skeletal
structure to its original state. The effectiveness of Schroth exercises on quality of
life of adolescents can relate to correcting symmetrical breathing pattern in
exercises and teaching them to do daily activities correctly. Therefore, it is
recommended to use these exercises in correction and rehabilitation programs for
adolescents with mild scoliosis who are at the beginning of the deformity.

Keywords: Adolescents, Cobb's Angle, Flexibility of Shoulder Girdle, Quality of Life,
Scoliosis, Schroth Exercises.
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Figure 2- Determining the symmetry of the acromion process of the shoulders by
marking the acromion process of the shoulder
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Figure 3- Measurement of the distance from inferoir angle of the scapula to the
spinous process of the nearest vertebra
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Figure 4- Assessment of shoulder range of motion with external rotation of the
glenohumeral joint of the right hand with a goniometer
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Table 1- Descriptive statistics of the anthropometric characteristics of the subjects

of the experimental and control groups
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Table 2- Descriptive statistics of the research variables in the three measurement
stages of the experimental and control groups
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Table 3- The results of the mixed analysis of variance test by withingroup repeated

measurements
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Table 4- The results of between groups mixed analysis of variance
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