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Abstract

Background and purpose: Adolescent idiopathic scoliosis (AIS) is the most common type of
scoliosis and the most complex deformity of the spine and trunk with significant complications. In this
systematic review, the effectiveness of core stability exercises (CSE) in improving this disorder is discussed.

Materials and methods: This review was carried out using the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) checklist. Adolescent Idiopathic Scoliosis, Cobb
angles, and core stability exercise were our search terms in PubMed, Scopus, MEDLINE, Cochrane
Library, CINAHL, and Google Scholar. The search was limited to articles published in Persian and
English between 2005 and 2022. Researches on AIS carried out in adolescents aged 10-18 were studied.
In one of the groups, only CSE was done and the size of Cobb's angle (an indicator of the severity of
scoliosis) was used as one of the dependent variables. The PEDro scale was used to evaluate the quality
of articles in terms of risk of bias.

Results: In initial search, 268 articles were found. After removing irrelevant articles and those
that did not met the study’s inclusion criteria and also qualitative evaluation of the remaining articles,
seven articles with an average PEDro score of 6.2 (moderate quality), including 297 participants, were
selected. A statistically significant decrease was reported in the Cobb angle in all articles, but only in four
articles this decrease was clinically significant (greater than 5°).

Conclusion: CSE are safe, easy and accessible that can be effective in improving AlS, but there
is not sufficient evidence to support this hypothesis. Further high-quality studies are required to draw a
definite conclusion and making clinical decisions.

Keywords: adolescent idiopathic scoliosis, core stability exercises, Cobb angle, systematic review

J Mazandaran Univ Med Sci 2023; 32 (216): 179-191 (Persian).

Corresponding Author: Hooman Minoonejad - Faculty of Physical Education and Sport Sciences, University of Tehran,
Tehran, Iran. (E-mail: H.minoonejad@ut.ac.ir)

179


mailto:H.minoonejad@ut.ac.ir\)
https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ohs—Sjle (—S i)y e—Lcoll_Hils L as
(179-191) 1401 0w s> 216 a)laid @93 g (W 3)9s

Lilgagi Suiligial jgdg Sl allal ja (55 o Wl Gliypai L]
:.I.DPLEJ (5Jg 0 aellan SCuul pgn

sl i)T
“lJisite os
3,_5.\$.o..‘2..i|> >
0lSzsST 4300
% oollasd (530

2 IuS>

b a5 5 88 O gin Sy $3 o Fockm 3 55 oSl 5 0 Lo Dbl 55 S ) gl Sl 1 B0 9 il
Aaplls 50 6 b Il ol 25 > 65 0 DU Dl el du Sl Ghas ol 53 el a5 LB 55058
A e

Adolescent ) gadS” glacjly. i rl_>u| PRISMA slaaly wlal 5 .\.,.A(aUa; s, aalllae plilad g 9 5lge
«Scopus PubMed o5l ‘_;Lml_ilg 4> (corrective exercise y Cobb angles «core exercise cdiopathic Scoliosis
odd i O u_m:li‘l 5 )b Y 4 554> 5 Google Scholar s Cochrane Library CINAHL (MEDLINE
1S Sl 55 Sl Sl s (Ul 10-18) 0l 5 g5 2 ook plonil Dllllas .t gz 2005-2022 (gladle s
) Ol w5l 051 el (sl ke 51 SG g 3 4 L8 0 (655 0 DL Sl a5 dlstlde Laib Loy 551 S s
Wy 8w o) F g s 3 OV CllST b5l 6l PEDIO elis i Blowd 55 (G sl s

S Ul 53558 Glaslas BB 5 bg el SV oo i day ol 3L i 268 ad sl (g ot 5o dndidly
250 8 (525251 297 § gazma Uy (Jas g0 ©iS) PEDYO o 5 6/2 ool b dlis 7 Culg s codiledl Yl
an jlgr 5o Ldb Lol s 55158 Covtte SYUe amn 3 OIS 4505 LT s sime SalS s Sl depllss
(5750 5 S a8 0l pe) 390 Jlslims 55 ol ki 51 OIS a5 tals”

Sl ) 55 Sl 5 50 812 L5 o0 45T ol 2w 53 5 OLaT gl (Sigy (655 50 DS Dy i sz itiian]
0dyT 53 STl 5 5t lalllan ploil A r Calem 453 ) 3l o gin gebas b (al 5 Lol (A3 g0 OV 5
3513 Soys i ey ol 53 (G 6 S oS 5 a5 S o 61

i U5 5 0 0 lS” 515 058 pp DS Dl e (Ol 5 S ) 55 Sl 153405 sl 01

Ao ddo

5o 5 diarle = shw 53 (JB 5 3 mbaw 55 (- O s (ol 4w 3 ok S 93 &S5 o Sl
Jdlesl s i 3wl b Byt ;;-1‘ (2)s 15 ol il ol el im0 e Ol 88 O g (Dl a5 4 Ol a8
E-mail: H.minoonejad@ut.ac.ir 5303 05 3 S a7 a0 g Bl 101 — S gine (pog I ghame —ilge

Oyl S0l o313 ¢ ST Ml s s (5505 05 03,5 el DI o 5 (555 (bt T (65575 g etils
Ol 0,8 0l o813 ¢ 5355 pske 5 Sk 3 0 uSEils ¢ Dol D o 5 2555 T 05 8 5Ll 2

Ot ety S Bl (B35 pole 5 oy Ly F 0SS (Sl DI o 5 (8555 ol T 05 8 5l 3

Ol A8 <0l ol ¢ ST Ml s ws (B3 53 pske 055 sbskl 4

Ol 0l o iy g ol ¢ yS 5 (55 poke 0aSCH1S o555 SNF5L 5 sk 03 8 Slolzal §

L40L/B/15 : .y o b LAOUGIT : ool g sl gl AOL/SI2: ity 6

1401 (53 « 216 s)Laids @93 § (W 8)9s ohiils b eole al5RSDL alas 180


mailto:H.minoonejad@ut.ac.ir
https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ul)lSam g galls sl

3,0 6l s 5 S el Slays 5,55 55 Ay o
()4 b iy it 5051 B 5
e 2 59l Dby 5 Nl a6 Kty (sl s
e LE et la gy el Soglite g 885 S
6 10°018 4 515) it s (g1 (Dol Sl a3
Sd (gl (Dol Dl a5 5 e (DD S
Sylpe Gl o o\ sy s @57 6 257) Lo e

(159) 358 0 4 § L5 55 4551 5 2 s

S 4l S 51 s L osled pgad

S5 L8 sla s DS 5 Lay
Jolss pbs cmalial alb u sl 55l (3) 0
sLa 831 03, 5 o «(muscular imbalance)  Shas
23 o)l 58 ((B) s IS s 0353 (4) S~
55 Sl (BeT) 305 Iy | 5 gl 2 5(6) S
3 b lesST el 0l gl 4 551
5 e ae SV s 5 5 5lag by s
Glvaib (bl 5 Lasiel cle L) ¢S gl
80 0L s 5 <SS sl 55 55l (109) 3 55
10 s 55 dgors ssb 4 5 0ds Jald 1) 5,500 Aoy
(1240l o 55 S 186

oSl ol e 3l ezl b Sl aseis
okl 5wt (LI 53 GalaT Cs) gl @ 5,
LS a5l Db s Ikl gy L e oman
oo ol 93 .(13) sl . (Cobb Angle X-Ray)
- A5 sl 3 S O s 5,5 sl 655
L 48T LS g onliws ] Candy 5o 5 s
SRRy H)LCM‘ Sl O g ol ol ol
e o § Lshs s gae st g3 WSl 4l
e S e 5 S 0 e e SBS bow
S lo e 2 S oml s AL ) She o e
S (W13 s Cea a1y O3l ol o 5 s
Jlsis b ambn 53 OLS 4l Ol s doilir 555 0
S Sl pas s sl a5 10 5 i b 1y
(L osbes s gos) (1514) 5 55 oo = s

3588 s sl U eSS S 5 sl
(CB L5 C I 5 5 6,5 o L 3 as
(TG T2) Sl 5 (T 6 CT) Sl 55 55 5 o0
Jeis LA G 12) Sl s L1 GTI2) SLa ST 5
D 5ee by Lo 0 g 0 15590) JSGT 0 g
(16) 3,5 oo o) 3 0dki o)Ll 15 o 53 (G350

35T S e P S S iz S L
3 St S 55,5 0 pd Sl S

#Q}})‘JQ)}H@_»&G)})O—:‘))@M‘

181 1401 (53 « 216 s)laids «@9s § ;W 8)9s

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Glgany) JoalgSw! s ($5iShe OIS Cilinyad (laayl

DS 5 emas J S Ay 5 (p 5 3L 5 SOLAe)
5 e JSCES 1) Sl O 5L e o
ol 4 oie Ll o il ol 5SS a s el
SLd Sl ed 55 05 (1) 358 ol 28 O g 355 5
Aile 0oy (655 o 4l OMAe C B 5 65
PN RN Ry P G g Uy S [§
S5 apl 580 faspl DS o sl b J S
(29) sl
o a3 ad sl aalllas p i 0SS
PEFS ol Ol Ly SU Ol e i
55 Ll (33:32) el 0 | 55 sl 5l
Sl o5 ol B il 4 b s Y maw ol sl i
39 Glsr 5SS panl s Sl sl
anaia 3 O) S iy 6l 5(34:2625) 5l
Sl s LT-1a8 ol 7 las bty ol by o
0Ll 5 53 DS 4l PalS o pe 5 0 U
G LT=2 €558 a &S il 5 Sl sl
G333 1 S5k 5 6 Sy 1 W5 0 Dl
s (ol dla i y nl 4 el Sl §3 50 slgiy

Ll Ul 5 50 DS wls5 2als 5 g5 e DU
L sl S ) 55 S

bl 5 Comaz 3 o 3l posdle (>l
L s s 3 (18) il o yan (6345 il ol 58
7 o Od g (Gl 8 e Jb Caale 4 e 5
QP?UJ:@MQ.\J\;@,Q;){GMM
5 ls Cand (ank lalisl 2l usle ol a8
Fls a4 5 L (19) L of jan (6 ds ollanil Ol
533 35 S (o) DLy e B ek sl
e SLa e, (2120)5 b n e s 55 S
Sl o3 5 5o Sl (golast| Dl o as 53 ol
Ol el Gl ot 0 pme (2322) il b p 5as
S @Ml o 53 05 9 4 OUl - 55 6 (oo lazt]
WQJ%;MJMWJW)”;{JQ&
S U ICRCH U ) ISV BRI ISR TR
st 55 DL a3 adex ;I (core stability exercises)
Sl 5> 75 sl cosler g1 2! Jds 4 oS 0 g
5 556LS) Ol g la sy gbs sl ad
S5l 5 (2B2T)355 aS” 5 5t (2625) (525 5
035 e 5 355 sl Sl 6,85y
(2 oyli gz (29-31) ol
s b s Gl D8 O DU
ol b s leu 1992 JL. ,> Manohar Panjabi

Jle (Sl sl 5 bno ) Jlab b (sl @ ks

7

b

g
A 2

. o
T & S
1 =

S o D Sl 3 Sl lek S ol 2 0sled 9

1401 (53 « 216 s)lodds «@93 § (W 3)9s

ohaijle Aib)y eole slEmil alas 182


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ul)lSam g galls sl

s le g5 L Laos, S ol Sl (gl (5 sukoes
N8 S s 7S (il Sl ) 5,8
ol zsam 8 b5 s (g o (ST Slays
Do 35 DS a5l 0511 a5 s ) ge (atunly uiie)
Slaliol Slund 5 55 Sl ol ¢ a3 0593
B3z 5058 Sl 6l D O

CYles CodST by

e Sleslial Ly (G p 5 3 1) 550, 50
a5 (Physiotherapy Evidence Database) PEDro
Cadies V':_lT o33 slyls 5 b Olallas jy Cnlie
b T sl sl 5 5,0t 5ok el Jl (T ety oo
Ll 23 e g jlstel S0 e Gy
QJ}"”“—EQYL&‘C‘?&?S“A‘;EM{Q‘J“JC}“’.“
o 8-10) Je b 5 (5-7) Low 2o (0-4) Cans
(1 oJL«.ﬁt Jjub-) (36 c35) A

NS ol e oS ol 55Tk 4 05
gt s L tmpllss s e ol anlllas o I sy
S5 )3 p5es 9 gebasl SOl Ol b ise S
byl s Sl L 0L 5 50 oS 4515
(9d) el

4l

e 5 s g Ny Sl S eled g
s e 0L 1) SVLEs 5L 5 esls slaelll s
M_:.b‘ (S P J‘ a.\_AT Cwd 4 Jlae 268 &}""‘ )‘
Code gl (6 I 2 51 s b jels adlie 227
oS 5 Olse A AU I ey aAdlie 4l slaw
3393 Sl am a5 L ol s s ol
2SS 5 207 31 ¢ gazms b Alie 7 sl 5 5
(1 o jles &l ko) (37-4238) Lz

 ybs) 9 dlgo
ol gl g e g 5l Sl g
G <N 5158 55 o 5 5,050 glaial,
SLaol&l 53 et b PRISMA) ¢ Lol 5 5 tteplls
«CINAHL Cochrane Library Scopus ;PubMed osls
Al 5 8 ki ,> sGoogle Scholar s MEDLINE
ol —o» 4 Adolescent Idiopathic Scoliosis :(slas 3! 5

adolescent”, “AlS”, “Juvenile “idiopathic );;l_fj\,

scoliosis”, “corrective exercise”, “core exercise,

LTS

“physiotherapy”, “core stabilization” or “general
exercise”, or “core strengthening”, “Cobb angles”,
4 5542w 4 (or quality of life, or “trunk rotation
b ol Ol 0L (Sl 5 ey sl lie
A1 g3%e 2022 6 2005 sladls
LKL o 5l oks gt SV Lie 1O Ylie Sl
2o s gD Jimes S5,m 55 baug SlMbI
Bl &) 50 )3 5 (o) oS 5 slie Il LS
S o520 23 A Sl JalS e g5 bl b
Bl (sl psn 5 sl S 55 o i Vel S
370 poler s s 018 sa 0 b (bls sy SV
o b gy M 3050 b ks sl S oSl 4y (T

.:},w

wlles jl =52 5 2505 Slajlee
callas o Caraz) PICO gl olul
ol 5 sl (glaylme (doly cdalin 05 S calst |t
4S 54 oladdls J.al_.i.x_:.»(al.]éj)}f <!y bl
(Je 18 5 10001 g 55 Comarr Jali G oo L 53 5037
st S8 s 050 (L bl 5o S0l sl
S ol s (5558 Al) T L IS5 5
Ale) SLE g 5 Gl il s ;s (may pds
b )5 4 Al s g (ool s 55 b st S mle
DL Sl o3 a5 5l canlllas Glaes, S 5 S s

m_w_Uu:J)_n(‘_gl_A)a}ij_Ej)'\ 350 S o

183 1401 (53 « 216 s)loids «@9s § ;W 8)9d

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Glgany) JoalgSw! s ($5iShe OIS Cilinyad (laayl

S5 g 2530 (207 457) Lo g 55 Sl U 5131
bl iasi id la oo e )T .(42:3937) s S
L g oSG 5(39-4283734) 01 s 5 O x5
A s S i en (38)2 0 s el
alan i 55 (824037) 0L 14 aadllan a5 o 5o
Il 11 e S s 5 (413934 0L 12 Ks

(2 oyl J5u) (38) 5

T slae, g0
U ain Coda o a8 Sl s Ol Jsb
ke 4y by o e 6 3 g a g pite ole B2
o Oy 5 aallls g 5 .(38) s | ol ain Cota
53 5(41403734) alosil Job @ ain 12510 e
25 (39)aske 8 5 (42)anle d o o3 slacy s anlllas 53
i U5 09y 5 5 55 DLy ol anlllas 55 )0
5SS s s aallle ey 3 (42 39) jamaine
(41403837:38) A | | o aduie Soyllai s

(2 o)les J)

ke 5 b 250 slaos S

(39-42 37 34) 05 & 55 slyls Liagh Lhb sldw
233 el ot 03 8w 1l (38) ras S
G5 o L Sl el Al lde 05 8 3 clalllas 4nn
) adst ke 39ty axlllae a3 awglie 09 8 5 A | ]
i Sl e Jols o5 andlls g 53 (38 37
ISEAS) o e Sl a3 (40)(Schroth) s 5
(42)(The Scientific Exercises Approach to Scoliosis
SE) TS 5 S p LS (S 5 Sl
(2 ol Jst)s 5 (39) Lo p btk

oJLaw/JJ_}ﬂJ&/j 4““44/_;‘_;&}:&‘.4
Seslaal U asallas is 55 LS 4 o1 0510

SIS 5 s b adllas & s 5 SIS 50l Se

.Mw)ﬂ(w)):b.‘_g)bﬂu&)

(n) olge fpd () gt S o3l ol
3
3, 1 41 PubMed
9 7 39 MEDLINE and CINAHL
-
N
E 12 75 Scopus
0 5 Cochrane Library
__J
44 98 Google Scholar
4 268 Total
—

| (N=33) lge> Slellac b § daf i SYlio S |

(N=41) Jad 3390 o0y 3 Olgic b S¥lGo > 12 Ol 5,5 0 18
l £t e i 16
= B <

e ol 3y Vo Jolf” o (05
(n=23) 399 sla

l

[ il OVl ] [ag)z.\?v,amm“.«,,;] [ & SMyé

Ylae gf\;'v.".}‘ "L-i‘ﬁ 1osled yl>gld

Yl 2l ST b
53 VL CiS Sl il 55 be
3 sm (b e &t Jslas) 6/2 PEDIO e
oS lyls Ilae ¢S codaT Cowsan adlie Cin
S (L3 Lo e S (6l Il oy (34) Cinnd
o=l Ole 555 (42) Jle ST (ol yls dlis &S Lo
&S e O g5 bl (gl05 (42:4039) lie dw (oY lis
5 BT adlin &S 5 s Lol ) (g5, s8
Laadlie aan .ols )l 3 5 ety s S5 505T (55l 8
L5 01,8k ys (S3ly S pe Cans abd )l

(L ool Jsi)

Ve gla 35057
S8 aallles S s s 3T 297 § a5
355 55545125 L 0ILSCen 5 GUI allan .z §
P ol ,8a 5 Abd El-Hakim 5 Sl asflas
M o b 5 0SS G2 TBO L
3l asdllas Hlga 55 .(413837) il 1 suS” &S L4
O g 53 it il O] it S
S50 aalllas 4w > 5(41 40 38 34) (10°- 257) o 3

1401 (55 « 216 s)lodds @93 § (W )93

ohdile (3b) eole ol5RSDL dlas 184


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ul)lSam g galls sl

5192

PEDIo _wbis ol o SVlie <ok L5511 o5l Joo

GabEngly pale adls prs [E3 S S Y TS Y s S s R fond o )
- z . s z . L L e s T T T A el I ki
Sy i 35 Sepsdas G856, ok Ol s T pn S ke Lyl Wk FeVEe cis
+ + - + - - - + - - + 4 anss (34)(2017) Ko
+ + + + - - + + - + + 7 Lge (37) (2017) Gir
+ + - + - - - + - + + 5 g (38) (2017) v
+ + + + + - - + + + + 8 e (42) (2019) Yagci
+ + - + + - - + + + + 7 Lge (39) (2019) Gao
+ + - + + - - + + + + 7 Lge (40) (2021) Kocaman
+ + R + R - - + + + + 6 Lo (41) (202)Abd El-Hakim
«8-10;3Lzah) o «B-T jlaal) Lo gmo ¢ (0-45lal) Camos : *
D5 o e el 6 e el o (3T e (sl 5 3510 st Slnl 03 Ll 3 el (2T FF
*
O @ gl gl 6 Il A plls [ Couie OYs 4o 2 oyled J9u
25 sl adsl ol e P L2 S n 3
P 15l ek 5
_ o5 il o 33T o i 5 S & o
il S5 3 5 5 s (gln e * S s [l Ju
Sl o gl (a3 sl 5 dbla ¢ 5 8 . A
Gipreed
528057 435" 1 &Sty 5) CSE 65 5 55 LIS a5l lskan 2als' = (5 53L) OIS sl o3l ez 3 a5 casian 10 QL142) s 5 RCT 1Giir
: 1) 5) S S o S 23) S s 3
363° 129" 1 e (5T i) a5t PN O (ufy QAT L) 201
2 s S 5 A 5
CoiCSE 5 8 55 SRS ity 555 s 3 45 it o Jboine o= (POTSh <5 ks 0,5 (& o) (655 50l Sy u) CSE (n=12) @7
(P<OM05 ) J 55 « (TAPS) 5 s 5 S Aty s (N=13)
s iyl 5> Jfskin gl pde = (SRS) Fw; s
Ok 03 8 b aslie 5> s 03 (slaes S s3 S asly skes sl (74,5 ) S 450 o5l cagin 53 adr ancacin8 UL12/03) js Lais RCT | o 5 Gl
035 b i ) (3 B3 ad o S ) 7 R St
sy j e CSE o5 € 5.l nis. (P<ON5 ) st 0625 ey Wil e W) g0y
57 g 23 ool oRE A 5205
>u_|sA,_,v,-Qg,bt.,w;.s,Ja;;ws-g_,;a,,f,:_-,jg,mw- ()l o) GBS
CSE 5 iy oS
dotle O 5k
4 1B 51 Sty 5) CSE 058 55 S il s onn 2B~ (5 531) I sl 5l i 5l aecain 12 (QL12T1) s s Non-RCT /Ko
PS0/00L) (I5/21° « I5/95° 1 e 1 14/33° ey s it e 5 Ol B0 wfy Wi oy
2] o 24 5 23
035 53 Sy oS o 5 okl SBlae Sy ey BB NH- (BiodexMedical SYSEMS) o8 il &l (Sl o) CSE (n=15) (34)
(P>0001) CSE Al (1=14)
419/29° ICSE 55 ;9 05,5 35 8 55 I asly stes 2alS - (S sl S ashoslel aass20 alsyeoled QU1d) s s RCT I'Yagei
5 LB Sl HF ) P
(14195 (T s i (@ ,9) wilsy, g, @450y
A S 41505 5
Juu.,h,m:,4,,59,);;@;,:;3:@,@&“,:;;(&- (POTSD w5 ks 05 o~ sCSE @)
[o=I S (WRVAS) <5 sl e sSEAS
05 5 33 55 o e o Jlsbine - (SRS) S is”
LCSE o5 5 ;5 Q426" 42913° 5) LIS w55 ylskas 2alS = (A5 5ol S a5 o3l catin 3 adr a6 (e 12022) py 5 55 RCT /Gao
ot 23 : S s o S 23) S s 3
POE) s ye S baslin s (g o) 5 e i i B0 ys Q0L o
rtresS b il g 5 2 23
058 53 S O g CAae izl 5 (595 3 Shes olas 3 - (73 ) S35 Shas (4t 53) .2 sCSE(n=23) (39)
(P<0MB) ., (=22
CSE o5 5 L aeslin 3 g5 by w3035 55 I 4y 2l Ol = (35 5l) OIS 4l o3l cacin s ko 4 cazin 10 (D 1421) oy 5 s RCT / Kocaman
3 EE LI RO HF ) 3 5
b (1233 CIBMT a5 13577 L 17/29° 5 oS, ) (GosT ) a5 2t PN\ wilhy g, OB /(2028
b : e : g 5 S - 25 A ildes 5
(P<OM05) sy 5oy (s fokas (Spinal MOUSE) =1 & s pyS ()l Eo) CSE (40)
38 s o 5 Pl Sy 51 g lsline it CSE 05 8 - (Biodex System 4-Pro)as sae o, 6 D2
3l O oy 5l a5 05 5 b el (WRVAS) 5 5
Y ERCIICT I PP S N A I ) (SRS) S is”
LCSE 05,8 5 A4195° L 1929° ) LS s jslins ials = (S 531) IS sl 3l cctin 3 aucr Jlger cazin 12 (L121) oy s s NON-RCT  Abd El-Hakim
< - ol HF ) > 3 5
P <OI05) CSE o3,€ batie )5 spz (ype o) 5 e it B0 i fy W o
5 b el SarS il g o 2 Sl 23
05,5 Laslia 35 S LCSE 05,8 5 la pica plo jbolen s - (VAS)s (o)l o) CSE (41)
(P <0/05)CSE <5255 5sCSE

«[The Posterior Trunk Symmetry Index (POTSI)] = sl 45 0,& eLs (Core Stability Exercises (CSE)] = ;8 o b5 Sy a3

«[The Scoliosis Research Society's (SRS)] :)',:S)i_ﬂl Oladss el [ The Trunk Appearance Perception Scale (TAPS)] =45 alb &Sy olie

([The visual analogue scale (VAS)] =35 (s -2 K,SUT ke The Walter Reed Visual Assessment Scale (WRVAS)] =, 1y (s s b 551 olise

{ e Scientific Exercises Approach to Scoliosis (SEAS)] = s 5 5 sl sale il o5 5 S 5, [Randomized Controlled Trial (RCT)] =outis J 25~ sl o le3T,8°

[The sit and reach test] =i 5 xeii s 5 [The Adam's forward bend test] =5al5T gl 4 5, g,..&ls Sl

185 1401 (55 « 216 s)lasd @9 § ;W 8)93

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Glgany) JoalgSw! s ($5iShe OIS Cilinyad (laayl

au\ﬁ|&:.::.;§)}fwlbj;@\:3\{4§a.\ﬁTCM:4f
o2 (2625) 3,05 g genen GOU 5 Li O Kitn sy Lo s
JeaFan 5 el Olllles sy g b oS ol Sl s
b ot )3 (aSoma 5 Oliabl LBl
3 raee Sl el (Mol Dby s (S i )
(A422) Sl 0 851 (Lo 5 5 Sl s

3 s Sl 33 St a5 L
05,28 (postural Giu S g) Jl ol O i
il s yle) 5 olsEs Sl (35 Lp) 0T 3 AU
OF Cblaze 5 Mde as )85l Jpons 55b o
U ole it CosidS Sl oy Jl ol Cands 5]
L 0Ll 5 3 gamn o) ()0 0 5 e &
Sl 13555 51 67 Sy Sadl S S8, A1 3 4y 4 55
O (b b (Slomdl O 2y 03 50 BB g0 (2
&ou;J,\rlf,;};MgiiQ\):@\J e
PN F s (SOl (o5 s S 4l
VL 1 oS s 53 45 S b s ) b
olsbinn B35l Jilus) OIS a5l ks oo e
S ) ol (37-4230) sl o 518 (LT
Olpte & i 1) 55 o DS Sl 05 Ol (0 s
RSP ICNECH YW PSRN K PRti g
(46:25) 515 slgi u,.g_j}:ljg.w\

SIS s S s has s slal G
@Mdgurlegl,.cljaéo}:«?l;aw
55355l Dl 13155 il s 4ty andl L
LS 5 Cans oS (g sba (48AT) sl 5L 5 b
JmlRe 53 5 DB O g 2B S 3 s Cled
o3 Cillos e e 53 SHhae b 15l
COas 53 039 G55l i ). (49) 5 55 o
ol S gl 5 red (Hn e Shas
Gt 5 o kB 45 i (S J S 3 i 4 e
g Dl b O g 53 O)liel (65 5 Jlasl JLis &
ol 53 5 K i clme e i slazels
(4825)5 55 ;4 Sl b i

o e b Sl el 5 e allls
LS sl Rl 55 (658 e DS Ol pa (i ]
o5b 4 ) Sl s Sl (s Ol 5
iy 5> Dl ad ol e 56 ) STl S
o g L Ll el Olley 8L 35 5 Soloy 5 )
sy ki 31 (37-82.38) ad sl Dlalllae kS Sl w
Ol ymm 050515 ot el 53 (6 8 5 o
S 3 T oS o laT s 4 (slaaily 4 Ol
Al g otlS oSS 5 056 s (ssl alllan ) KOs
23 g 0305 g aalal 534S Ll ey ale
il 5 5 s 5 Olays (Al s el
55338 53 (b Jisbas 35 (SOSORT) 54 1Sl
530 1 St S ot |y s Sl b
23 e 2 ol Gl (A3 LS e (s 8 O sl
st 5158 ol aline 35 adsl el Sler
e adyl adllas a5 (42413937) ol
Sl cazsls [ialS OIS a gl 5 o510 (LT (5 5ls sma
P05 sl ol Al Ol 5 2008 s gme sl
el (649T5L e Y 4zl (4038:34) 5 5 - 5o 53l
S SO w155 Sl e candlan aw ol 5SS 53 a8
OIS s Yagei andlas 53.(40)3 5 4 535 4 &Ss 5
sl LS 53 a5 BB 5 lsline il o (2019)
SIS ol lez I w (220057 £ 27/457) LIS
SLe PEDro wLie Ll db g e dlis CiS 5 A2
a5 A S5 55 (68 g b o 50 11
by 33 dmgli § g gn cod b o, Lsl JBgy )
3SEAS el Sl i 5 655 0 DU Ol s
S o OB Sl ol $ 5 p by e slaadl IV
a8 ) el U ST b (42) A5l e
I 05y 5 4 (37-4234) dnplLLss 5 e S i
2 e Lo e el b ol Jal 52 (42) Yage
sbals) PalS 53 (655 0 Ol Ol o8 (i

S 5 5SSl Ol g 55 53 L8 O 2w il I i

1401 (55 « 216 s)lodds «@9s § (W 3)9s

ohaijls (b)) eole alEm3) alas 186


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ul)lSam g galls sl

Slallae ooy 55 Ly ot 05U s aalllae s (slaasly
Ko 5 (40)01,Ls 5 Kocaman ((38) gdasws 5 Sl
anlllee 53 ool U Ll el 5L ,3(34) Kang
SV slae,ss L(39) Gao 5 (42) Yagei ol Keass
7S o Ol Ol s aale b5 sl oS5
B B RCSTIEINE TS PRI
Sl 6,545 6 slaassl 4 Gao sYagei asilles
w538 ) K eSS T Cs 4 Slallas ylu w
4_?-):55“}_?"5;‘)\54_:)‘)'&\]_:33 4S glanlls
5o sSl G o o3 b gnsaiT ks 218
534S Jlo 53 (4038:34) azsls 25° 6 10°) (i
s Sl LI s 5ol goseiT & Sl
lodS lskoal 5 g s cizils @57 5 207) Lo e
(823937) e T s 4

S5 s el 5 opl GlaaBl 4 a5 L
- [ PR PPV [ P GO RCOON I P
4S ol £33 Al 5 S O iy (g a3 glae o
Sl e (635 0 DL Sl a5 6 Ol e
Sglite (Lud 5 Jaw ste cCanist) o sl Calides
Ot e 2555 50 g 25 5 (40:38.34) o
Sl 5 0393 ()4l e DU a3 ) 4 Al
SISl Sl ok S s b L (KL 10-18)
s 5 (B250) 03 5y ol an jsaysh 5 s
el Sl o5 (i 5l o ez )3 3L Slalg
22 ipels pb o SOl e s IS sk a
ol ool son (22)3)05 355 SN 5 0533 3 w0 S
PS> Dl o3 ol (hdm JI S ol ke oy
Sl e S s 093 3 2l b ol dl> e
53325 5 te o n 8l el 50 (eSS Dol
)13 Sy b 0l e (sla o5 5

Sl ey ol anlllas j3 Cosgdoue i
ool il (6 et 5 oliel o Ll5 o0 S
Y Uis 4 5 gdoue s (o jmes (Liaal 105 50

2 (e ciS Longa) Solas b LT,

a5 (Siales 5,58 658 0 DS Ol
5 Ad a5l 3 (Sl d A codh S e
(segments) 15 o (SKinles 545 SDlze ol
35l (K (a8 A oS 5 S O s il
35 5 ol dlmaly bl (60130 s ol Rl
Ao 353 e Al SSie Al SV S
G eods 4 s 4 x5 L (5020-3127) ditean
S5 Sl Sl B o el s e
L s o 55 5 Sl Ol g 5 53 S sl 2alS
5 (A94) Ll as ol pde 0350 Db 5 4
ol b gl y 53 55 st B1E e iU oliios
9 Sl g ey ol 55 Doladllas bl os g e
L bl s oabd gl 5 (6,5 sl il
2333 35855l 55 53 DL ol 5 ) (b )
(37-8238) il o S Sl g 55

53 st e (gl o o g 3 L g5 (e
Al 5 oo A pllad g 5 sl ks Sl ad sl Doladlls
Sl Sl el gy ol 5 b ) e 55
i 3 e 0355 U 1 5B (555 e
Om) Do oSS slae 50 sl b e aslllas
ol Sl I 58 o B gl (ole b wnin Za
5 G asllles 55 JLte 5 b, .(41:40.38:37.34) -
(535 o Dl Sl a5 ain 10 plouit Jlos 4 01, Ken
35" 1 e ily g b 53) O asl lsliae 2als
(23/63° s 4 15297 51 JLoo ) b 5 5 28/457 &,
WS WSl s s Jo jo el ol s odaline
azin yo a3 g 1) el OV lde ba S5 e 5T
(37) L5 gas | 1

sl s 4 5 31,8 5 Abd El-Hakim
55141957 (L 19/29° 51 OLS 4ol 2alS) Lidewy
() el J b s ain 12 o s 0555 0T anlllas
035 ¢S il addlls 55 opl Cslae CdS @ e 5 L
40 85 e (s Dlisabl L 05 g0 21 8 s o
(BL37) 3 g5 skl O Kt g5 o slaasdly

187 1401 (55 « 216 s)laids «©9s § (W 8)9s

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Glgany) JoalgSw! s ($5iShe OIS Cilinyad (laayl

Ol 55 53 LS a5 2alS (sl 1 (SeS 0o
3525 o= Ll dde $SSL bl 5 Sl 1l
3 gr e 403 g ) o e e | (ka5
S oo 11 SV S 5 G Slalllan ol
S ol e )ls Dy ,8 o s ) 50 26 S
e 55358l ey 55 ol 43 sz Sl el
Os 5 5l 6Ky sl 15 OT Ol 5 go Joliom e
Ao § S g o) 5 Ay g Cpiew 53 e 83

.3}«3

SN ollSle

Al 3 g0 (S e kit 1 ol e
ol 43S 3 s el s gk o oKt
.(IR.SSRC.REC.1400.108 :.5")

vJLa CrL..a

2 s o 5 (655 Ay 143 Sy dlin ol
ol LS o 5 s el 05,8
b oo 0l osils ()05 b 5 Cuslug)

a‘@bﬁlJlJ:bQuQTQYL&ASQJLEE;m)'\

References

1. Khaledi A, Minoonejad H, Daneshmandi H,
Akoochakian M, Gheitasi M. The Efficacy of
Schroth Exercises on Improving Cobb angle,
Trunk Rotation and Quality of Life in
Adolescents Idiopathic Scoliosis; A Systematic
Review. s. J Rehab Med (Articles in Press)
2022.

2. lllés T, Tunyogi-Csapd M, Somoskedy S.
Breakthrough in three-dimensional scoliosis
diagnosis: significance of horizontal plane
view and vertebra vectors. Eur Spine J 2011;
20(1): 135-143.

Ol 655 e DS Dl el s ST L LS )
5 K8 i @ S ) 535
5 GUP sl anlllan 53 5 518 53 s 5 0 00
Ll el O 31 ol 5 583 w45 YagCi
s Sl ple G (4237 st L g e
SVLe 5 e 5o La g safT S 5 oSS
sl o3Il el a3 e 5T eSS pke (4 cad)
o Q8L pl ol 7 ) Sllllas 5ty 53 S
e 2 S e DL Dl e B Ol 5 8
W a3 B O e il Ul il kit Sl
Gla Sy il adsl oVl Keals Jsa 6
i) Py cadllas (b g s e o 5e5T 508
o plol T (LT (sla oy 5 by

ST Ollae 53 O S ta sy 345 o slg by
sl codd o LS (Glalasgdoe ay a5 s
Sl i 3 (S L5 e Dl Sl e S S
Omama A 13 e 1) e Sl Oleys paeais
2L gl Sl oy Sl g a5 L
b LT 5 (b lasss 5 Sl g i
el §Laeysn L g (adstlte 05n) U287 05,5 L
Dghr ae 5ol sl Sl 5 A

5o 3l SBas 68 e Dl Dby

&SSOl 3 an Ll § e 5 el Ol (gl ) S L

3. Fortin C, Nadeau S, Labelle H. Inter-trial and
test—retest reliability of kinematic and kinetic
gait parameters among subjects with
adolescent idiopathic scoliosis. Eur Spine J
2008; 17(2): 204-216.

4. Park Y, Ko JY, Jang JY, Lee S, Beom J, Ryu
JS. Asymmetrical activation and asymmetrical
weakness as two different mechanisms of
adolescent idiopathic scoliosis. Scientific
Reports 2021; 11(1): 1-9.

5. Koumbourlis AC. Scoliosis and the respiratory
system. Paediatr Respir Rev 2006; 7(2): 152-160.

1401 (53 « 216 s)Laids @93 § (W 8)9s

ohiils (3b) eole al5RSDL dlas 188


https://jmums.mazums.ac.ir/article-1-18482-fa.html

ul)lSam g galls sl

6. Mitsiaki I, Thirios A, Panagouli E, Bacopoulou 15. Van Rooyen C, Du Plessis LZ, Geldenhuys

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

10.

11.

12.

13.

14.

F, Pasparakis D, Psaltopoulou T, et al.
Adolescent Idiopathic Scoliosis and Mental
Health Disorders: A Narrative Review of the
Literature. Children 2022; 9(5): 597.

. Burner 1l WL, Badger VM, Sherman FC.

Osteoporosis and acquired back deformities.
J Pediatr Orthop 1982; 2(4): 383-385.

. Gheitasi M, Imeri B, Khaledi A, Mozafaripour

E. The Effect of Professional Sports
Participation on Bone Content and Density in
Elite Female Athletes. Asian J Sports Med
2022; 13(2): €119683.

. Khaledi A, Minoonejad H, Daneshmandi

H, Akoochakian M, Gheitasi M. The
Effectiveness of Schroth vs SEAS Exercise
Methods for Correcting Idiopathic Scoliosis
in Adolescents: A Systematic Review. PTJ
2022; 12(1): 1-12.

Wick JM, Konze J, Alexander K, Sweeney
C. Infantile and juvenile scoliosis: the
crooked path to diagnosis and treatment.
AORN J 2009; 90(3): 347-380.

Konieczny MR, Senyurt H, Krauspe R.
Epidemiology of adolescent idiopathic scoliosis.
J Child Orthop 2013; 7(1): 3-9.

Karimian A, Rahmani N, Mohseni-Bandpei
MA, Bassampour SA, Kiani A. Prevalence of
scoliosis and associated risk factors in children
and adolescents: a systematic review. J
Mazandaran Univ Med Sci 2015; 25(130):
191-199 (Persian).

Boos N, Aebi M. Spinal disorders:
fundamentals of diagnosis and treatment.
AJINR Am J Neuroradiol 2009; 30(3): e44.
Kim H, Kim HS, Moon ES, Yoon C-S, Chung
T-S, Song H-T, et al. Scoliosis imaging: what
radiologists should know. Radiographics
2010; 30(7): 1823-1842.

16.

17.

18.

19.

20.

21.

22.

L, Myburgh E, Coetzee W, Vermeulen N, et
al. The effectiveness of Schroth exercises in
adolescents with idiopathic scoliosis: A
systematic review and meta-analysis. S Afr J
Physiother 2019; 75(1): 904.

Alizade M, Gheitasi M. fundamental concepts
of corrective excercises. 1 ed. Tehran: Sport
Science Research Institute of Iran publication;
2011.

Stokes 1A, Spence H, Aronsson DD, Kilmer
N. Mechanical modulation of vertebral body
growth: implications for scoliosis progression.
Spine 1996; 21(10): 1162-1167.

Rullander AC, Lundstrém M, Lindkvist M,
Héagglof B, Lindh V. Stress symptoms among
adolescents before and after scoliosis
surgery: correlations with postoperative pain.
J Clin Nurs 2016; 25(7-8): 1086-1094.
Negrini S, Atanasio S, Fusco C, Zaina F.
Effectiveness of complete conservative
treatment for adolescent idiopathic scoliosis
(bracing and exercises) based on SOSORT
management criteria: results according to the
SRS criteria for bracing studies-SOSORT
Award 2009 Winner. Scoliosis 2009; 4(1): 1-12.
Gamiz-Bermidez F, Obrero-Gaitan E,
Zagalaz-Anula N, Lomas-Vega R. Corrective
exercise-based therapy for adolescent idiopathic
scoliosis:  Systematic review and meta-
analysis. Clin Rehabil 2021; 36(5): 597-608.
Laita LC, Kinesiologista CTC, Kinesiologistb
TMG, Del Barrio SJ. Effects of corrective,
therapeutic exercise techniques on adolescent
idiopathic scoliosis. A systematic review.
Arch Argent Pediatr 2018; 116(4): 582-589.
Khaledi A, Gheitasi M, Akoochakian M,
Bayattork M. The Best Therapeutic Exercise
Methods based on Age, Cobb and Trunk
Rotation Angle in Children and Adolescent

189 1401 (53 « 216 s)loids «@9s § ;W 8)9s

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

Glgany) JoalgSw! s ($5iShe OIS Cilinyad (laayl

23.

24.

25.

26.

27.

28.

29.

30.

Idiopathic Scoliosis: A Systematic Review.
Sport Sciences and Health Research 2021;
13(2).

Berdishevsky H, Lebel VA, Bettany-Saltikov
J, Rigo M, Lebel A, Hennes A, et al.
Physiotherapy scoliosis-specific exercises—a
comprehensive review of seven major schools.
Scoliosis Spinal Disord 2016; 11: 20.

Tolo VT, Herring JA. Scoliosis-specific
exercises: a state of the art review. Spine
Deform 2020; 8(2): 149-155.

Li X, Shen J, Liang J, Zhou X, Yang Y,
Wang D, et al. Effect of core-based exercise
in people with scoliosis: A systematic review
and meta-analysis. Clin Rehabil 2021; 35(5):
669-680.

Gou Y, Lei H, Zeng Y, Tao J, Kong W, Wu
J. The effect of Pilates exercise training for
scoliosis on improving spinal deformity and
quality of life: Meta-analysis of randomized
controlled trials. Medicine 2021; 100(39):
e27254.

Bayattork M, Khaledi A. Is Online Exercise
at Home More Effective Than Hydrotherapy
and Physiotherapy in Patients With Non-specific
Chronic Low Back Pain? A Randomized
Clinical Trial. PTJ 2022; 12(1): 51-60.
Gheitasi M, Khaledi A, Daneshjoo A. The
Effect of Combined Core Stability and
Sensory-motor Exercises on Pain, Performance
and Movement Fear in Retired Male Athletes
with Non-specific Chronic Low Back Pain.
JAP 2020; 11(1): 38-48.

Akuthota V, Ferreiro A, Moore T, Fredericson
M. Core stability exercise principles. Curr
Sports Med Rep 2008; 7(1): 39-44.

Huxel Bliven KC, Anderson BE. Core
stability training for injury prevention. Sports
Health 2013; 5(6): 514-522.

3L

32.

33.

34.

35.

36.

37.

38.

Kibler WB, Press J, Sciascia A. The role of
core stability in athletic function. Sports Med
2006; 36(3): 189-198.

Park YH, Park YS, Lee YT, Shin HS, Oh M-
K, Hong J, et al. The effect of a core exercise
program on Cobb angle and back muscle
activity in male students with functional
scoliosis: a prospective, randomized, parallel-
group, comparative study. J Int Med Res
2016; 44(3): 728-734.

Park SW, Kwon J, Heo YC, Yu W. Effect of
Core Stabilization Exercise on Cobb's Angle
and Balance of Scoliosis Patients. Annals of
RSCB 2021: 922-926.

Ko KJ, Kang SJ. 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): 244-249.

Moseley AM, Herbert RD, Sherrington C,
Maher CG. Evidence for physiotherapy practice:
a survey of the Physiotherapy Evidence
Database (PEDro). Aust J Physiother 2002;
48(1): 43-49.

Khaledi A, Bayattork M, Gheitasi M. The
Effectiveness of Exercise Therapy on
Improving Pain and Functional Disability in
Patients with Non-Specific Chronic Low
Back Pain: A Systematic Review of English
Clinical Trials. JAP 2020; 11(2): 89-107.
Gir 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.
Shabani, Mohammadieh M. The effect of 8
weeks of stretching exercises, strength and
core stability on scoliosis deformity of 9-13-
year-old female students. Journal of Neyshabur
Faculty of Medical Sciences 2017; 5(2): 47-56.

1401 (53 « 216 s)ladds (@93 § (W 3)9>

ohiils 3b)y eole a5 alas 190


https://jmums.mazums.ac.ir/article-1-18482-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-02 ]

ul)lSam g galls sl

39

40.

41.

42.

43.

44,

45.

. Gao C, zZheng Y, Fan C, Yang Y, He C,

Wong M. Could the clinical effectiveness be
improved under the integration of orthotic
intervention and scoliosis-specific exercise in
managing adolescent idiopathic scoliosis?: a
randomized controlled trial study. Am J Phys
Med Rehabil 2019; 98(8): 642-648.
Kocaman H, Bek N, Kaya MH, Buyikturan
B, Yetis M, Biiyiikturan O .The effectiveness
of two different exercise approaches in
adolescent idiopathic scoliosis: A single-
blind, randomized-controlled trial. PloS One
2021; 16(4): €0249492.

Kamel IM, Elawh Moubarak EES, EI-Nassag
BA,Abd El-Hakim M, Abdulrahman RS.
Effects of core stabilization exercise and
kinesio taping on pain, Cobb angle and
endurance of trunk muscles in children and
adolescents with idiopathic scoliosis. Curr
Pediatr Res 2022; 26(3): 1289-1296.

Yagci G, Yakut Y. Core stabilization exercises
versus scoliosis-specific exercises in moderate
idiopathic scoliosis treatment. Prosthet Orthot
In 2019; 43(3): 301-308.

Richards BS, Bernstein RM, D’Amato CR,
Thompson GH. Standardization of criteria for
adolescent idiopathic scoliosis brace studies:
SRS Committee on Bracing and Nonoperative
Management. Spine 2005; 30(18): 2068-2075.
Fan Y, Ren Q, To MKT, Cheung JPY.
Effectiveness of scoliosis-specific exercises
for alleviating adolescent idiopathic scoliosis:
a systematic review. BMC Musculoskelet
Disord 2020; 21(1): 495.

Gheitasi M, Bayattork M, Mahdavi SM.
Effect of a long-term corrective exercises
with using brace on cobb angle and postural
control of a girl with adolescence idiopathic
scoliosis. PTJ 2019; 9(1): 59-68.

46.

47.

48.

49.

50.

51.

52.

Gheitasi M, Pasandideh Z, Lordgouie M,
Samavi M, Allafan N. Effect of eight-weeks
pilates exercises on non-structural scoliosis
deformity and improve balance in female
students. Journal of Applied Exercise Physiology
2018; 13(26): 78-90.

Gheitasi M, Alizadeh MH, Rajabi R,
Ebrahimi Takamjani E. Comparison of Three
Methods of Routine, Self-correction, and
Mixed Corrective Exercise on Lateral
Curvature Degree in Non-Structural Scoliotic
Subjects. J Rehab Med 2019; 8(1): 47-60.
Bachmann KR, Yaszay B, Bartley CE,
Bastrom TP, Reighard FG, Upasani VV, et
al. A three-dimensional analysis of scoliosis
progression in non-idiopathic scoliosis: is it
similar to adolescent idiopathic scoliosis?
Childs Nerv Syst 2019; 35(9): 1585-1590.
Ko JY, Suh JH, Kim H, Ryu JS. Proposal of a
new exercise protocol for idiopathic scoliosis:
A preliminary study. Medicine 2018; 97(49):
€13336.

Motallebi L, Mohseni Bandpei MA, Rahmani
N. Effects of stabilization exercises on pain
intensity, functional disability and cross
sectional area of multifidus muscle in women
with non-specific chronic low back pain. J
Mazandaran Univ Med Sci 2013; 23(100):
11-19 (Persian).

Silva RTE, Fernandes RJR, Ono AHDA,
Marcon R, Cristante AF, Barros TEPD. Role
of different hormones in the pathogenesis and
severity of adolescent idiopathic scoliosis. Acta
Ortop Bras 2017; 25(1): 15-17.

Stokes 1A, Mente PL, latridis JC, Farnum
CE, Aronsson DD. Enlargement of growth
plate chondrocytes modulated by sustained
mechanical loading. J Bone Joint Surg Am
2002; 84(10): 1842-1848.

191 1401 (55 « 216 sylasd @9 § (W 0)93

ohsijls ¢aib)y eole sGilsl alas


https://jmums.mazums.ac.ir/article-1-18482-fa.html
http://www.tcpdf.org

