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Abstract

Background & Objectives: Intellectual Disability (ID) is associated with significant limitations in physical function and adaptive behaviors.
Adults with IDs may encounter problems, such as structural, motor, orthopedic, or health issues. Posture quality and posture are among the
indicators of general health assessment, i.e., limited in individuals with IDs. Furthermore, the prevalence of chronic diseases and structural
disorders of the spine, including scoliosis, is higher in this group, compared to the general population. Data on scoliosis disorders among
individuals with IDs are scarce. Due to specific mental conditions, these individuals may present different reactions to Corrective Exercises
(CEs). Therefore, the present study aimed to investigate the effects of CEs on the extent of spinal cord scoliosis in educable males with IDs.
Methods: This was a quasi—experimental research with a pretest—posttest and a control group design. The statistical population of this study
consisted of educable male IDs in Gonbadekavoos City, Iran. Thirty educable adult males aged 25-40 years with IDs and scoliosis anomaly and
a pre—diagnosed lateral curvature in the thoracic area were selected by convenience sampling method. The study subjects were divided into the
experimental and control groups by simple randomization (n=15/group). The experimental group conducted a researcher—designed CE program
for three 40-60-minute weekly sessions in 8 weeks; however, the control group performed their routine activities. We studied and compared
between— and within—group changes of spinal lateral curvature on a frontal plate. The CE protocol included 3 steps, in all training sessions; the
first step consisted of 5 exercises for symmetrical trunk stretching in standing, sitting, and lying positions, i.e., based on the nature of the disorder
and trunk asymmetries. At this stage, we applied exercise equipment, such as Swiss balls, training elastic bands, and stick, i.e., already used by
participants, to make them more familiar with their practice environment. This equipment was excluded in the next stages. The second step
consisted of 5 movements for trunk stretching, including asymmetric and sideway stretches; due to the three—dimensional nature of scoliosis
disorder, this step was focused on postural exercises combined with daily living activities, such as standing and sitting on a chair and the ground.
The stretches were initiated with 30% of intensity during the first weeks which reached 75% at final weeks. The third step of the protocol
included 5 movements of light resistance, active postural, and mirror therapy exercises. The digital imaging method was used to determine the
study subjects’ scoliosis degree. In this study, descriptive statistics (mean & SD) were used to analyze the collected data; within—group and
between—groups changes were also measured by Dependent and Independent Samples t—tests. The significance level was considered 0.05.
Results: The present study results suggested that the mean+SD extent of the spine’s lateral curvature in the experimental group reached
20.87+2.98 degrees in the posttest step, while it was 22.42+2.07 in the pretest; thus, it indicated a decrease of 1.55 degrees. The Paired Samples
t—test data also revealed significant differences between the pretest and posttest (after 8 weeks of CEs) values in scoliosis degree among the
experimental subjects (p=0.018). However, the mean+SD spinal lateral curvature in the control group changed from 22.18+2.54 in the pretest to
22.17+2.70 degrees in the posttest, indicating no significant difference (p=0.34). Independent Samples t—test data comparing the scores of
pretest—posttest also revealed a significant difference between the study groups (p=0.009). The effect size of CEs on scoliosis degree was
calculated based on Cohen's d, demonstrating that the effect of this training course on the degree of scoliosis was more than moderate and close
to a high level (f2=0.28).

Conclusion: According to the current study findings, CEs focused on balanced weight distribution, symmetrical and asymmetrical stretching
along with strengthening the deep and superficial muscles of the thorax, pelvis, and thighs can be used as an effective method in reducing the
lateral curvature degree of the spine, in the educable individuals with IDs and scoliosis.
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5, Trritability
6, Inhibited
7. Correction of global posture
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!, Hypertone
2, Hypotone
3, Over active
4. Weakness


https://jdisabilstud.org/article-1-2457-en.html

[ Downloaded from jdisabilstud.org on 2026-06-14 |

S s Lol yan 45 UL 5 5l S O 055 055 oD 2
2ty 48T b 5 K S5 Aol e 5 es 3Las
ol Lol hsly GalS s S5 () Ol Llse AL

25088 gy 5 Jgbae S e s Sl 510

Sl S #

L S0l ol )16 S0 0N s 5 3258 Sl i3 505l ol )
ol 2 S elsl 3 ) b (o BVe 5 Ao 5 e
ol Iy olayds 5 s colg s S

basls Vv
OBUSES 3 5l abeals, 5 S Lugl

D158 2l IS S J s ol s Lo gl old g
Oeames 15 S Sl b G 85050 Sledbl S @) 50
o 3l il g esl b slael wSHlie jshiea |y 5 S ol
SIS S i3S el gty 53 S Sl 255 g e
Sl ssmes maman 35 b 1) (3N slis S (g1l ST
3L 331 ool 3 (651 S0 0 oddanlllas 05 5 S5l e sy
el 0

oLl gl el

el Ll BB 2l

s o133

A bl 3LaS @ S A8 e pMlel Qs 5

Sl gl

Losler gt 5l 5 ool o3 i glaena 51 Jb sl el
el 0 Ly SeS Sl

OBy g wSLie

1 ol 310 5 G ssy il b s Laesls () slaas Ul b
el glais a3l ool 5 el (55515 85 (25180 53 p g3 bk
Aol andles 1y olg &l s oBuns 5y ol LKen

L8

References

o el Cands s 8 sk OLL 5o Lol Ldesls
bl 3l Mae oy 48 K3 S0l 5 Jo3 S edaline 1 0l yles
Ly el Ol Seslinad b oS ke Sk (Slosga0)
ORGP RPN ET- LIRS QU PRC: S gt
JSs 5z a5 dnlae ol Olaiows cpl Aoy 55 1) 5 0d Sl
A Gl i v (681 ulal a8 Wl 1)) ol o S
358 J xS Lb oS gl p OVLE 55 53 (YY) Sl oy 1S 50
Bl yleal O Jloss Jdsa & ol Sl K8 50
2 OVLE 5 Ol il 33 fomds (Bl b S0 sl 4 bl e
S sSl Adsle b iy )3 ediS gnd S LS e Dl SY 5b
PRV Pt vflj.”s oo s Wl hals Jse o5 ASL als
Sl 5 S kS GRS cnl ek pde 5
S Al s Ll SLB s e il (SOl
Looplply 3l wdls (wlal (28 5ol Sul ddjle iy
Sl OVLS 5 55 35 sl i3 5 Ol ol Sl e
s Sy 885 S5 e O3 4 olis pesdle 55,8
Slyp Ol lauss 4y ol 3 S plaed b 58 alble 53
ot (s Al I EE (LAd S S sl Oles Sl
s S ol 3 &g ol e Oyl Hb Ll g oS Lid g 45
(YY) .L;frf\)&.n))é: Cb i cda)lys 5o

23 R (foads fe0) 8 53 62 5e2 (MR35 (2l Ol ey
S ol Sl Gl AL (Sl Sl Al Ol
AL olemrt— Sls) 5 ol (oo Shos lacoul (oo
S5 b 5l bz ot 3101 b s &5 gaoty 5 oS
O ol oo 33 L 5 Ll GLLL 55 ol el 38 5 S5
S e (6 S el e SO o 3L HLaslsl 1 5 e ol b
Blas L w5y aly, gbads S dass ol raeen
CR 35 o 93 g2 a3 ol i sy il sl s g
Vol 355 s SV sb Ole) s (61 Lol (g5, andlas Wl
2 Sy Oy ke 33 lallas codial sla i st 55 45 sl ol
25 st e s A S Ol 5 2y plarl Laes 50l

drf“’h—-' 0
Pl Sy o3 agslin (iSOl p e S o el & 4zl

1. Pedersen AL, Pettygrove S, Lu Z, Andrews J, Meaney FJ, Kurzius-Spencer M, et al. DSM criteria that best

differentiate intellectual disability from Autism spectrum disorder. Child Psychiatry Hum Dev. 2017;48(4):537—
45. doi: 10.1007/s10578-016-0681-0

Schreiber S, Parent EC, Moez EK, Hedden DM, Hill D, Moreau MJ, et al. The effect of Schroth exercises added
to the standard of care on the quality of life and muscle endurance in adolescents with idiopathic scoliosis-an
assessor and statistician blinded randomized controlled trial: “SOSORT 2015 Award Winner.” Scoliosis.
2015;10:24. doi: 10.1186/s13013-015-0048-5

Escorpizo R, Stucki G. Disability evaluation, social security, and the international classification of functioning,
disability and health: the time is now. J Occup Environ Med. 2013;55(6):644-51. doi:
10.1097/jom.0b013e318297ae47

Resnik L. Medicare mandate for claims-based functional data collection: an opportunity to advance care, or a
regulatory burden? Phys Ther. 2013;93(5):587-8. doi: 10.2522/ptj.2013.93.5.587

Westling DL. Teaching students with severe disabilities. 3" ed. Upper Saddle River, NJ: Prentice Hall; 2003.

A


https://doi.org/10.1007/s10578-016-0681-0
https://doi.org/10.1186/s13013-015-0048-5
https://doi.org/10.1097/jom.0b013e318297ae47
https://doi.org/10.2522/ptj.2013.93.5.587
https://jdisabilstud.org/article-1-2457-en.html

[ Downloaded from jdisabilstud.org on 2026-06-14 |

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Pestana MB, Barbieri FA, Vitério R, Figueiredo GA, Mauerberg de Castro E. Effects of physical exercise for
adults with intellectual disabilities: a systematic review. J Phys Educ. 2018;29(1): €2920. [Portuguese] doi:
10.4025/jphyseduc.v29i1.2920

Cheng JC, Castelein RM, Chu WC, Danielsson AJ, Dobbs MB, Grivas TB, et al. Adolescent idiopathic scoliosis.
Nat Rev Dis Primers. 2015;1:15030. doi: 10.1038/nrdp.2015.30

Wong-Chung DACF, Schimmel JJP, de Kleuver M, Keijsers NLW. Asymmetrical trunk movement during
walking improved to normal range at 3 months after corrective posterior spinal fusion in adolescent idiopathic
scoliosis. Eur Spine J. 2018;27(2):388-96. doi: 10.1007/s00586-017-5369-z

Lleras-Forero L, Newham E, Teufel S, Kawakami K, Hartmann C, Hammond CL, et al. Muscle defects due to
perturbed somite segmentation contribute to late adult scoliosis. Aging (Albany NY). 2020;12(18):18603-21.
doi: 10.18632/aging.103856

Negrini S, Antonini G, Carabalona R, Minozzi S. Physical exercises as a treatment for adolescent idiopathic
scoliosis. A systematic review. Pediatr Rehabil. 2003;6(3—4):227-35. doi: 10.1080/13638490310001636781
Patias P, Grivas TB, Kaspiris A, Aggouris C, Drakoutos E. A review of the trunk surface metrics used as
Scoliosis and other deformities evaluation indices. Scoliosis. 2010;5:12. doi: 10.1186/1748-7161-5-12

Saad KR, Colombo AS, Jodo SMA. Reliability and validity of the photogrammetry or scoliosis evaluation: a
cross-sectional prospective study. J Manipulative Physiol Ther. 2009;32(6):423-30.

Asher MA, Burton DC. Adolescent idiopathic scoliosis: natural history and long term treatment effects. Scoliosis.
2006;1(1):2. doi: 10.1186/1748-7161-1-2

Otman S, Kose N, Yakut Y. The efficacy of Schroth s 3-dimensional exercise therapy in the treatment of
adolescent idiopathic scoliosis in Turkey. Saudi Med J. 2005;26(9):1429-35.

Kathiresan G, Cornelius T. Idiopathic Thoraco scoliosis Treatment using a combination of Documentation Based
Care (DBC) Back active reconditioning programme and Schroth methods: A prospective case study.
International Journal of Physiotherapy and Research. 2013;1(4):148-53.

Hresko MT. Clinical practice. Idiopathic scoliosis in adolescents. N Engl J Med. 2013;368(9):834—41. doi:
10.1056/nejmcp1209063

Janda V, Jull G. Muscles and motor control in low back pain: assessment. In: Twomey LT, Taylor JR, editors.
Physical therapy of the low back. New York: Churchill Livingstone; 1987. pp:253-78.

Negrini S, Aulisa AG, Aulisa L, Circo AB, de Mauroy JC, Durmala J, 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

Meyer PF, Oddsson LIE, De Luca CJ. The role of plantar cutaneous sensation in unperturbed stance. Exp Brain
Res. 2004;156(4):505-12. doi: 10.1007/s00221-003-1804-y

Alves de Aratjo ME, Bezerra da Silva E, Bragade Mello D, Cader SA, Shiguemi Inoue Salgado A, 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):191-8. doi: 10.1016/j.jbmt.2011.04.002
Ko K-J, Kang S-J. Effects of 12-week core stabilization exercise on the Cobb angle and lumbar muscle strength
of adolescents with idiopathic scoliosis. J Exerc Rehabil. 2017;13(2):244-9. doi: 10.12965/jer.1734952.476

Ko JY, Suh JH, Kim H, Ryu JS. Proposal of a new exercise protocol for idiopathic scoliosis: A preliminary study.
Medicine (Baltimore). 2018;97(49):e13336. doi: 10.1097/md.0000000000013336

de Mauroy JC. Idiopathic scoliosis and chaos. Stud Health Technol Inform. 2008;135:53-7.



https://doi.org/10.4025/jphyseduc.v29i1.2920
https://doi.org/10.1038/nrdp.2015.30
https://doi.org/10.1007/s00586-017-5369-z
https://doi.org/10.18632/aging.103856
https://doi.org/10.1080/13638490310001636781
https://doi.org/10.1186/1748-7161-5-12
https://doi.org/10.1186/1748-7161-1-2
https://doi.org/10.1056/nejmcp1209063
https://doi.org/10.1186/1748-7161-7-3
https://doi.org/10.1007/s00221-003-1804-y
https://doi.org/10.1016/j.jbmt.2011.04.002
https://doi.org/10.12965/jer.1734952.476
https://doi.org/10.1097/md.0000000000013336
https://jdisabilstud.org/article-1-2457-en.html
http://www.tcpdf.org

