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ABSTRACT 
 

Purpose: To investigate the effect of integrated exercise program on posture in adolescent idiopathic scoliosis. Participant(s) and 
Methods: 10 Adolescent idiopathic scoliosis female participants with average thoracic Cobb’s angle (36 degrees ±4.1) with average age 
(14.6 years ±1.2), weight (48.3 kg ±5.9), height (1.52 cm ±0.1). Participants underwent an integrated exercise program consists of 
Schroth exercises, manual therapy, myofascial release, core stability exercises, Yoga and Pilates for 6 months with an average of 2 
sessions per week. Each session was 120 minutes. Participants were assessed using Posture Screen mobile software before and after 
treatment from back view. Results: There was a significant difference in the 11 variables used in Posture Screen Mobile assessments 
using paired t-test. The mean difference indicated improvement in Head Shift, Head Tilt, Shoulder Shift, Shoulder Tilt, Ribcage Shift, 
T1-T4 Shift, T1-T4 Tilt, T4-T8 Shift, T4-T8 Tilt, T8-T12 Shift, T8-T12 Tilt. Conclusion: There was a significant improvement in 
posture after applying integrated exercise program for 6 months. 
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Introduction  

Scoliosis is a deformity of the spine that encounter the 3 planes 

where there is a lateral bending of the spine in the frontal 

plane, rotation of vertebrae in the horizontal plane and 

flattening of the spine in the sagittal plane [1]. These skeletal 

changes are normally reflected by a cosmetic change in the 

back, the unattractive state of which is commonly to a greater 

degree a worry to the patient than is the basic skeletal 

deformation. The condition whenever left untreated leads to 

changes in body mechanics and degeneration results in pain, 

loss of spinal flexibility, and loss of function or disability [2]. 

Adolescent Idiopathic Scoliosis (AIS) emerges generally in 

young people at puberty [3, 4], and occurs in 2% to 3% in the 

general population [5]. Practically 10% of patients with AIS will 

require some type of treatment, and up to 0.1% will inevitably 

require surgery [6].  

AIS is more common in females with a ratio of 7 females:1 

male. The general appearance can cause psychological 

problems especially to females [7]. 

Schroth exercises are consisting of activity of daily living 

exercises with rotational breathing for derotation and 

deflexion of the vertebrae aiming to correct spinal deformity. 

The exercises encourage neurodynamic of the patient to 

change motor control [8]. 

The aim of manual therapy is to improve range of motion 

(ROM), mobilize soft tissues and joints, and decrease muscle 

tone and pain which are affected in AIS [9]. Yoga offers a self-

restorative, all-encompassing way to deal with wellbeing and 

has been demonstrated to be successful in a few perpetual 

ways of life related illnesses. Yoga poses utilize asymmetrical 

positions, in which your body's weight is upheld by arms, hips, 

or trunk muscles working against each other’s to achieve 

strengthening [10].  

The Pilates exercises includes cognizant utilization of trunk 

muscles to balance out the lumbo-pelvic area [11], and the 

technique was intended to improve mobility and general body 
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wellbeing by accompanying coordination, strength and 

respiratory exercices [12]. 

Core stabilization (CS) improves balance and control posture 

in both static and dynamic exercises [13-15].  

Myofascial Release improve posture, pain and quality of life by 

removing fascial restrictions and thus increase flexibility of the 

body [16].  

PostureScreen Mobile® (PostureCo, Inc., Trinity, FL) is an 

inexpensive mobile application used to detect postural 

deviation in a timely manner [17]. 

Participants and Methods 

10 Adolescent idiopathic scoliosis female participants with 

average thoracic Cobb’s angle (36 degrees ±4.1) with average 

age of 14.6 years ±1.2, weight of 48.3 kg±5.9, height of 1.52 

cm ±0.1 were included. A written informed consent was 

obtained from each participant. Participants underwent an 

integrated exercise program consists of Schroth exercises, 

manual therapy, myofascial release, core stability exercises, 

Yoga and Pilates for 6 months with an average of 2 sessions per 

week. Each session was 120 minutes.  

Schroth exercises include symmetric mobilizing exercises to 

improve thoracic kyphosis and lumbar lordosis, postural 

correction, and activity of daily living postural exercises with 

rotational angular breathing. 

Manual therapy included Thoracic and Lumbopelvic Mobility 

Exercises, Scapular Passive Mobilization, Rib mobilization, Rib 

Bucket-Handle Passive Motion and Manipulation, Rib Forward 

Rotation Passive Motion Test and Manipulation, Thoracic 

Rotation Manipulation in Prone, stretching of concave side 

muscles and strengthening of weak convex side muscles. 

Myofascial release techniques included Cross-Hand Release of 

the Diaphragm, Lateral Chest and Axilla, Lateral Thoracic 

Cage and Lateral Shoulder and Side-Lying Arm and Leg Pulls. 

Core stability exercises included plank on hand and on elbow, 

blank with ball, bridging with lateral pelvic shift, push up on 

ball, basic crunch, oblique crunch and bird dog. 

Yoga exercises included yoga poses to stretch fascial lines such 

as superficial frontal superficial back, superficial lateral, lateral 

arm and spiral lines. Mountain posture on the floor with 

shoulders elevated holding a block, Traction with ropes while 

holding a chair, downward facing posture with chin on a 

block, stabilization of the shoulder blades using a pole,  

Pilates exercises included spinal stretch, plank on ball, Leg 

Pull Prone and lateral spine movement. 

The study was approved by ethical committee in the faculty of 

physical therapy, Cairo University. 

Participants were assessed using PostureScreen mobile 

software before and after treatment. 11 variables of Posture 

Screen Mobile from Back view include: head shift, head tilt, 

shoulder shift, shoulder tilt, ribcage shift, t1-t4 shift, t1-t4 tilt, 

t4-t8 shift, t4-t8 tilt, t8-t12 shift, t8-t12 tilt.  

We used Descriptive statistics including Mean and standard 

deviation as well as paired t-test to compare results using SPSS 

statistics program (p<0.05).  

Results  

There was a significant difference in the 11 variables used in 

Posture Screen Mobile assessments using paired t-test. The 

mean difference indicated improvement in Head Shift, Head 

Tilt, Shoulder Shift, Shoulder Tilt, Ribcage Shift, T1-T4 Shift, 

T1-T4 Tilt, T4-T8 Shift, T4-T8 Tilt, T8-T12 Shift, T8-T12 

Tilt as seen in (Table 1 and 2). 

 

Table 1: Descriptive statistics of Posture Screen variables 
before and after treatment: 

Variables Intervention Mean Std. Deviation 

Head Shift 
 

Before Treatment 1.3030 .39232 

After Treatment .9780 .25724 

Head Tilt 
 

Before Treatment 1.5900 .78095 

After Treatment .8000 .29059 

Shoulder Shift 

Before Treatment 1.8750 .67245 

After Treatment .9930 .12867 

Shoulder Tilt 
 

Before Treatment 2.1200 .89914 

After Treatment 1.1100 .47947 

Ribcage Shift 
 

Before Treatment 1.9090 .64058 

After Treatment 1.1180 .21379 

T1-T4 Shift 
 

Before Treatment 1.9900 .48021 

After Treatment 1.3290 .28877 

T1-T4 Tilt 
 

Before Treatment 6.9400 .87076 

After Treatment 3.3600 1.13549 

T4-T8 Shift 
 

Before Treatment 1.4090 .36140 

After Treatment 1.1410 .25186 

T4-T8 Tilt 
 

Before Treatment 4.1900 2.26001 

After Treatment 1.8300 .99894 

T8-T12 Shift 
 

Before Treatment 2.2020 .80626 

After Treatment 1.2240 .16628 

T8-T12 Tilt 
 

Before Treatment 9.5300 4.58840 

After Treatment 9.0600 4.53534 

 

Table 2: Paired t-test of Posture Screen variables before 
and after treatment: 

Variable t df Sig. (2-tailed) 

Head Shift 
Before and After 

treatment 
4.711 9 .001 

Head Tilt 
Before and After 

treatment 
2.984 9 .015 

Shoulder Shift 
Before and After 

treatment 
4.186 9 .002 

Shoulder Tilt 
Before and After 

treatment 
3.902 9 .004 

Ribcage Shift 
Before and After 

treatment 
4.721 9 .001 

T1-T4 Shift 
Before and After 

treatment 
3.683 9 .005 

T1-T4 Tilt 
Before and After 

treatment 
6.468 9 .000 

T4-T8 Shift 
Before and After 

treatment 
2.528 9 .032 

T4-T8 Tilt Before and After 4.217 9 .002 



Mahmoud Ibrahim Elsayed Aly et al.: Effect of Integrated Exercise Program on Posture in Adolescent Idiopathic Scoliosis (Case Study) 

Journal of Advanced Pharmacy Education & Research  | Apr-Jun 2019 | Vol 9 | Issue S2                                                                     171 

treatment 

T8-T12 Shift 
Before and After 

treatment 
4.291 9 .002 

T8-T12 Tilt 
Before and After 

treatment 
4.138 9 .003 

 

Discussion 

This study is the first of its kind to evaluate posture using 

Posture Screen Mobile in adolescent idiopathic scoliosis before 

and after intervention. The main finding of this study was that 

integrated exercise program improved posture and decreased 

cobb’s angle of the thoracic curvature. It is also the only study 

that combine these exercises in one intervention. The main 

aim of conducting this study is the lack of conservative 

treatment for adolescent idiopathic scoliosis studies. There 

were many researches that support the use of brace or a single 

exercise methodology but this study tried to combine most 

useful exercises to correct posture. 

The results of this study agreed with a study of de Araújo, 

Maria ErivâniaAlves, et al. 2012 [18] which showed 

improvement in Cobb’s angle and degree of pain. It is also 

agreed with the study of Rydeard et al.(2006) [11], Which 

concentrated on neuromuscular control and stabilization of the 

spine. It is also agreed Gouveia and Gouveia (2008) [19], which 

stabilized the spine and decreased postural changes through 

strengthening of transverse abdominal muscle.  

Blum (2002) [20] used Pilates exercises to rebalance muscles and 

align posture in scoliotic patients. 

Another agreement with the study of Oliveiras and Souza 

(2004) [21] used stretching and manipulation to gain muscle 

balance and posture correction and get results of 66.7% 

correction of scoliosis degree and 16.7% stabilization of the 

curve. It is also agreed with a case study used stretching, 

Schroth, and strengthening exercises for 8 weeks and showed 

19.3% reduction in Cobb’s angle [22]. Weiss et al. [23] showed 

improvement of 53%-70% of scoliotic patients using Schroth 

exercises. Another agreement with a core stability exercises 

study showed decrease of 9 degrees in Cobb’s angle and 

improved cosmetic appearance [24]. Another study used 

Myofascial release reported improvement in body image and 

decreased cobb’s angle [25]. This was agreed with an adult case 

approach showed improvement in Cobb’s angle and wellbeing 

using Yoga [10]. Other reviews did not support using Yoga as a 

treatment for scoliosis as there was a lack in randomized 

controlled trials [26, 27]. 

The study was limited by 2D assessment of the Posture Screen 

Mobile. Further research on every modality used and effect of 

these modalities on a longer term and follow up is suggested.  

There was no funding or conflict of interest for this study. 

References  

1. Klassen RA. Moe’s Textbook of Scoliosis and Other 

Spinal Deformities. Mayo Clin Proc. 1987;62(8):745-

746. doi:10.1016/S0025-6196(12)65233-1 

2. Panjabi MM, White AA 3rd. Basic biomechanics of the 

spine. Neurosurgery. 1980;7(1):76-93. 

doi:10.1227/00006123-198007000-00014 

3. Kesling KL, Reinker KA. Scoliosis in twins. A meta-

analysis of the literature and report of six cases. Spine 

(Phila Pa 1976). 1997;22(17):2009-2014; discussion 

2015. 

4. Parent S, Newton PO, Wenger DR. Adolescent 

idiopathic scoliosis: etiology, anatomy, natural history, 

and bracing. Instr Course Lect. 2005;54:529-536. 

5. Negrini S, Aulisa AG, Aulisa L, et al. 2011 SOSORT 

guidelines: Orthopaedic and Rehabilitation treatment of 

idiopathic scoliosis during growth. Scoliosis. 

2012;7(1):3. doi:10.1186/1748-7161-7-3 

6. Lonstein JE. Scoliosis: surgical versus nonsurgical 

treatment. Clin Orthop Relat Res. 2006;443:248-259. 

doi:10.1097/01.blo.0000198725.54891.73 

7. Reichel D, Schanz J. Developmental psychological 

aspects of scoliosis treatment. Pediatr Rehabil. 

2003;6(3-4):221-225. 

doi:10.1080/13638490310001644593 

8. Weiss H-R, Lehnert-Schroth C, Moramarco M. Schroth 

Therapy: Advancements in Conservative Scoliosis 

Treatment. LAP Lambert Academic Publishing; 2015. 

9. Lotan S, Kalichman L. Manual therapy treatment for 

adolescent idiopathic scoliosis. J Bodyw Mov Ther. 

2019;23(1):189-193. doi:10.1016/j.jbmt.2018.01.005 

10. Monroe M, Fishman LM. Yoga and Scoliosis: A Journey 

to Health and Healing.; 2011. 

11. Rydeard R, Leger A, Smith D. Pilates-based therapeutic 

exercise: effect on subjects with nonspecific chronic low 

back pain and functional disability: a randomized 

controlled trial. J Orthop Sport Phys Ther. 

2006;36(7):472-484. 

12. Segal NA, Hein J, Basford JR. The effects of Pilates 

training on flexibility and body composition: an 

observational study. Arch Phys Med Rehabil. 

2004;85(12):1977-1981. 

13. Akuthota V, Nadler SF. Core strengthening. Arch Phys 

Med Rehabil. 2004;85:86-92. 

14. Muthukrishnan R, Shenoy SD, Jaspal SS, Nellikunja S, 

Fernandes S. The differential effects of core stabilization 

exercise regime and conventional physiotherapy regime 

on postural control parameters during perturbation in 

patients with movement and control impairment 

chronic low back pain. BMC Sports Sci Med Rehabil. 

2010;2(1):13. 

15. Ayhan C, Unal E, Yakut Y. Core stabilisation reduces 

compensatory movement patterns in patients with 

injury to the arm: a randomized controlled trial. Clin 

Rehabil. 2014;28(1):36-47. 

16. Korah GMR. Efficacy of myofascial release in treatment 

of postural scoliosis. CU Theses. 2011. 

17. Hopkins BCB. Validity of PostureScreen Mobile® in 

the measurement of standing posture. 2014. 



Mahmoud Ibrahim Elsayed Aly et al.: Effect of Integrated Exercise Program on Posture in Adolescent Idiopathic Scoliosis (Case Study)  

172                                                                     Journal of Advanced Pharmacy Education & Research  | Apr-Jun 2019 | Vol 9 | Issue S2               

18. de Araújo MEA, da Silva EB, Mello DB, Cader SA, 

Salgado ASI, Dantas EHM. The effectiveness of the 

Pilates method: reducing the degree of non-structural 

scoliosis, and improving flexibility and pain in female 

college students. J Bodyw Mov Ther. 2012;16(2):191-

198. 

19. Gouveia KMC, Gouveia EC. The transversus abdominis 

muscle and its function on the lumbar spine 

stabilization. Fisioter em Mov. 2008;21(3):45-50. 

20. Blum CL. Chiropractic and pilates therapy for the 

treatment of adult scoliosis. J Manipulative Physiol 

Ther. 2002;25(4):E1-E8. 

21. Oliveiras A, Souza D. Physiotherpy treatment for 

scoliosis through the techniques of iso-stretching and 

osteopathic manipulation. Ter Man. 2004;2(3):104-

113. 

22. Yang J-M, Lee J-H, Lee D-H. Effects of consecutive 

application of stretching, Schroth, and strengthening 

exercises on Cobb’s angle and the rib hump in an adult 

with idiopathic scoliosis. J Phys Ther Sci. 

2015;27(8):2667-2669. 

23. Weiss H-R, Weiss G, Petermann F. Incidence of 

curvature progression in idiopathic scoliosis patients 

treated with scoliosis in-patient rehabilitation (SIR): an 

age-and sex-matched controlled study. Pediatr Rehabil. 

2003;6(1):23-30. 

24. Gür G, Ayhan C, Yakut Y. The effectiveness of core 

stabilization exercise in adolescent idiopathic scoliosis: 

A randomized controlled trial. Prosthet Orthot Int. 

2017;41(3):303-310. 

25. LeBauer A, Brtalik R, Stowe K. The effect of myofascial 

release (MFR) on an adult with idiopathic scoliosis. J 

Bodyw Mov Ther. 2008;12(4):356-363. 

26. Romano M, Minozzi S, Zaina F, et al. Exercises for 

adolescent idiopathic scoliosis: a Cochrane systematic 

review. Spine (Phila Pa 1976). 2013;38(14):E883-

E893. 

27. Romano M, Minozzi S, Bettany‐Saltikov J, et al. 

Exercises for adolescent idiopathic scoliosis. Cochrane 

Database Syst Rev. 2012;(8). 

 


