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Abstract

Background & Aims: Considering the integrity of the skeletal-muscular-
neurological system and chain reactions, the optimal neuromuscular efficiency to
maintain dynamic stability is established by the proper combination of proper
alignment (static/dynamic) and stability strength, any defect in the body, and the
useful function can alter the lumbopelvic-hip complex. The mechanical and
coupling force of all muscles causes changes in different parts or even the
performance of special components, devices, and organs related to the movement
system (1,2). The excessive increase of the lumbar arch called the back of the pelvis
or lordosis following a change in the position of the pelvis will affect the balance of
the human locomotor system and cause numerous disorders in the lumbopelvic-hip
complex. The aim of this study was to the effect of corrective exercises of
America’s National Academy of Sports Medicine (NASM) on the correction of
lumbar lordosis and improving the balance in female karate athletes (3,4).

Methods: In this pre-test and post-test semi-experimental study, 40 female karate
athletes of Isfahan (age: 18-25 years) participated. Inclusion criteria were consisted
of: Female gender, aged between 18-25 years old, BMI between 18-25 kg/m2,
affected by Hyperlordosis >58° (5), complete the consent form of the subjects for
voluntary participation, have not participated in any rehabilitation program in the
past six months, absence of pathological complications including a history of
fractures, surgery, diseases, and joint disorders in the lumbar-pelvic-thigh area, no
lower extremity abnormalities in different views and no mental illness, having at
least five years of experience in training and competition In the provincial karate
league. Subjects were randomly divided into two groups of experimental and
control. All participants signed an informed consent form before starting the study.
Ethics approval was taken from the Ethics Committee of the Isfahan University,
Isfahan, Iran IR.UL.LREC.1397.097, and was carried out according to the Helsinki
Protocol. The intervention group received corrective exercises for eight weeks (3
sessions per week/ 45-60 minutes). All subjects were assessed at baseline, and after
eight weeks, for lumbar curvature angle and static and dynamic balance
performance by a flexible ruler (6,7), stork (8) and Y test (9), respectively.
Qualified and trained examiner that assessed hyperlordosis, static, and dynamic
balance was blind to the diagnosis and severity of hyperlordosis in a standing
posture. Moreover, participants were examined in the habitual, relaxed posture that
is usually adopted (10). Individuals were excluded from the study process if they

Keywords

Lumbar Lordosis, Static
And Dynamic Balance,
America’s National
Academy Of Sports
Medicine (NASM),
Female Karate Athletes

Received: 22/09/2020
Published: 25/12/2020

51


https://orcid.org/0000-0001-8016-8839
https://rjms.iums.ac.ir/article-1-6340-fa.html

OS)59 Jol Cumdg 3500 5 (5505 93)9) Mol coutin (Mol iy joT 4ol e culia 36

participated in other physical activity and sports that may influence the study
results, unwillingness to continue participating in the study, absence of more than
three sessions in training, and non-participation in tests.

The statistical analysis was performed with statistical software, namely SPSS
version 16.0 (SPSS, Chicago, Illinois). All parameter outcomes were evaluated for
each participant, and the mean and standard deviation (Mean = SD) were computed
by descriptive statistics test in pre and post-session. The normality of the data and
the homogeneity of the groups' variance were evaluated using Kolmogorov-
Smirnov and Leven tests, respectively. Also, data analysis was performed using
repeated-measures analysis by SPSS software version 21. The significance level
was established at p<0.05.

Results: In the results of within and between group in lumbar lordosis angle, a
significant difference was observed in the results of the experimental group (P
<0.05). In addition, a significant difference was reported in static and dynamic
balance test (p<0.05).

Conclusion: This study aimed to correct lumbar lordosis and improve the static and
dynamic balance of female karate athletes with NASM exercises. The results
showed a significant improvement in the effect of 8 weeks of NASM training on
lumbar lordosis angle (from 63.20 to 43.70 degrees), static balance (from 18.60 to
38.90 second) and dynamic balance (from 1.04 to 1.26 Meter). Overactivity and
stiffness of the Psoas muscle, which may be caused by repetitive movements in
karate athletes, cause inhibition of the antagonist's muscles, including the Glutes
Maximus, as well as the stabilizer muscles of the pelvic girdle, including the
Multifidus, Deep erector spine, Internal Oblique, and Transversus abdominis,
thereby disrupting the extensor mechanism during functional patterns. Because in
athletes, due to inhibition of the Glutes Maximus, the Latissimus dorsi muscle may
be created as a compensatory mechanism to maintain the upright position of the
torso and provide core stabilization and pelvis and throughout the motor chain, to
be dominant (hyperactive) (1). The use of myofascial release techniques and static
stretching leads to an inhibitory response in the muscle spindle and release the
muscles tighten and shorten(1). On the other hand, despite the optimal length-
tension relationships, subsequent use of corrective exercises for activation and
integration exercises in underactive muscles, increases inter and intramuscular
coordination, endurance in strength and optimal force couple relations, and can be
desirable arthrokinematics (1,11). To improve the process of neuromuscular
efficiency of the human movement system, which is one of the principles of NASM
to create and use these techniques as a complete correctional planning system.
Furthermore, optimal alignment and functioning of all components (and segments
of each component) result in optimum length-tension relationships, force-couple
relationships, precise arthrokinematics, and neuromuscular control (1,11,12).
Therefore, NASM exercises used in the current study as an effective way to
improve lumbar-pelvic-hip complex muscle function and therefore reducing the
lumbar lordosis angle can improve the balance of subjects and be used by athletes.

Conflicts of interest: None
Funding: None

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

Cite this article as:

Badihi M, Mahdavinejad R. Effects of eight week selective corrective exercises program on the correction of
lumbar lordosis and improving the balance in female karate athletes in Isfahan. Razi J Med Sci. 2020;27(10):50-
62.

*This work is published under CC BY-NC-SA 3.0 licence.

oy

http://rjms.iums.ac.ir A4 o3 Vs osled YV oyss il I.-:S".'."H oglealan



https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

Ol 8 2 s Jolad 2 (0 SonBge s
40 dasio S S slsol el g cusls walys 56
O ) al ey Jl- o8-(6 08 4l

Sz kel ST Sl sla ) 5l (So Bk
05 oo B omin 390 cellae (S Cunsy >
Zone of) 31300 ¢l cadho bl o Lo o>
S Sl (VF1Y) wil s (apposition(ZOA)
o (g iy S8 halS alex Gl JYs
O rlinl Sbiwl)) (S0 Cumdg Sl i
N g P e L R L
= oL ZOA ((oSb s pdy blasl o (Sl
05 o 518 oollaels Ll g Condg o b el
5 S (i Ll il alox 5l i 5B oy
(10) WS (o0 590 ipnd y2ly

plosl Jds an ashlS (55 50 pgw alas Jaw
Sl Seon o Jade 2SI 6,55 sla &)l
(Gl ol 5l g a6 a5 99,0 alidl el
Jbail o 6,128 s95 5 (ol (252 98 RIH
aalys Jlis anl) 5 p2i g o)k o o
Cel Ciaw Pow alac pl o e38l (FOE) clils
Cly iz (S (G Dlae Jlie ke
S (0850 5 (S Jle (D)8 (g dee oS
g 5lgoad (Sl (S5-( 05 wn S Sl plais
S el ol (ol asS (oo 59l e &S5 >
S slegsl e 50 jgaiinST il o Slos
AOY) 098 o0 69,5es

Sl 5 69, Shoe Dl pnsd Bl eimen
OS5 50 605 szl Salidl g (S (el s
Gl 00 15 Al g 4 S o Cdl o LS A,
5 —as ply 4o (Sl S 28 o g (e
e s 4 oyl sl s 5ol I Sl
b onl 5l g 0,5 el 55 lon w55 e
> e 5 )0 3 ,Shes M o Wlg (o0
P9 S S o Pl e a0 9 S >
35, 8 S oS Al Bl pae c
Ol ey 6555 bl 2 ecnl 2 098l (BN AANT)
G g Jlmws 4l S 25 5l 8 Jlw 9 n 4
Seded b, g5le 4l 2 (Shes > Sl Sl

ON S5 o Seond (58,8 es S sl 3)lg,58008

WA 65 ) oyl YV oy9s 5il) ipSalj ogle alan

oy

AP sgan Loy g (b 4wy

doddo

(Posture) yzewly ¢ il 5 Loz b oo caslie sl

oLlad b oyl ol JBlas o571, SDae - ISl
Olgre 4 &1IS (YY) 0,90 o 99240 S 0,1y oy
2 S sbo oo, pled jlad by (5,0 ath) S
ploml (=355 4y cnl 5o (F) wil (o0 z5kae e
Sl s Cl (55,0 YU o (SiSS sl & jlee
Gy g S0 (£L30 g alox> 0 5180 OIS > plxl
S5 o e el sl bl sl L5 2Vl
Saw SYeb claoygs 10 g el Olids> > 0L
pae 45 o9 e (VAVA) lail> (F) 04l o5 >
5 &S B U 4 9l aals po (Gae Jols
LS > OYWS 4y i oS Sl S5 5> £405 pac
Olge a4 oo 35y 85 il 510) 255 (00 (5,8
e g ooy oy i (Sl mS- (6 5meS W S
@hlS Bl (o S > 9,3 5 JB 35 50 05,13
2 e s Jgbo adal, baas ccel o oYL
alol, LaceusSlsl § conssST Odae acgomme
S aiyeS 3 gllae SLslersS'g 5,1 g, i
Lgl._.ay uL.u JL.?Q‘ M_cb Al 399 oéa.o.; p.b‘)é 1)
Sy SNl s iz (F) 955 (o0 wsllae
HlaS cl (bla> Bgsle jlaz LG e o o
G Olge 4 Sl gt & Gl ol slog s
200 S5 05 s S Ol (sete
S oS Al g o bl o (Al 455 58 gl
Sy Slos ;i b 5l WSl (o (Sl (K-S
usywlaja.u).ouol} LS‘LQQL?)‘BLQO&HAO
s o> 1 i Gili8l a5 6 yeb 4y (V) 04
JLo a 599,90 b 098 oty lgre Cod (6505 (w93

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

OS5 Jol Cumdg 3900 5 (5505 93)9) gl coutin (Mol iy jaT 4ol e culia 36

SMae o Shoe jui3 9 (5705 (g dgly Gl 36
Sfes anlin by Sliow gl o Shee 5 axb ()l
5 oS a8l Gl 59058 4 (LM SLod el
Sdexo (YY=Y0) Mbso Oepd 5 e e 0l 3
9 Sy S8 alia VAT JLo o ) Ben
59955 4 Dlis 31 )0 (s (655 e DA Cuslil
o=l yo aSs aiols plxil 1) Wl g (5,08 asdly ol
2 635 e las Culitul g by Jobs (e 3eiS
0925 L (VO) o &8l (g loline WS 09,5 40
o il Uy, olo anlllas ol (o 85250 2805
9 on 4 85 OLles 5 a5 () Sen 5 (soeone
5 L ool iile Sligy g Lol Jolss le anslia
S 592l g (6505 590,90 4Bl Sl wed 9
099 9 Lo 09,5 99 G loline Sglis pae waisSlo
Onzeed (V7)) 00,87 4,155 ) adly (al 31 590590
Sl S ol gl 35 o Ken 5 sblsn anlla gl
3 Sl g ULl (a8 g
US4 48 ole colled ol oy Jlasle amio
Sl (F2 g 009 )08 ST a)lo 5l by (G Sy
(YY) 06l (00,8 Jolw Corsg Dgu
w5 4] g i Sl e ) eolital 1 o3
Sl el S5 Wayel (355 b o (o3l et
ado o ¥ Lol a5 el 03,5 1], (sraz >l
= el g 5lo JUd (a5 )l slo SSS
ba S5l eslaal 5 ST SS9 cnl po Bl
SSS 0 adly (oo (oS SSS o 5l a5 55k
Gl S 08 by JLilsle silule, b 6 ke
el s el fals g (Mlas Ses 50 (s)ke
w290 (P Oliee g Sae (DA b pglas lid 3 )b
o ST (TA) 39 o 555 he (sla 03,8 S 55
Sl a5l G o Jled el S g 65l
S5 5500 gl il g5l oolel 5 JLlig oo
30 0g-d e oolaiwl Mol Ol el >l e g b
aals olidl jedae 4 5o ok (a8l SSS
00l ol5gS (SlSe jobo 4y a5 Jade b 8L (35 >
30 LS S Sl oad ()155 098 oo ool el
e epldl g sl Jod i)l Sl pei b S 5
Cdlw g (Glowr (Folol o9 2l 590 JSO
sl Hobaie 4y b 2 9Bl (TA) 392 (o0 Lo

http://rjms.iums.ac.ir

o¢

OB 50 ) Shos DL 5 )l (ol el B0
Sl j7e 5 35 50 5 GIST gl SGobml 3 (oot
(B) &S oo el Sy plasl &S > sl

eliie g Lo o8 ands yoenly SIS i
FB Glol & S paseds sl am oud g llb b
s 9 iS5 gyl 5l og wale eMal 5 (6 Kany
OSee Lulpd cnl 2ol 5 6 iy S ol
L goozio Sldllas .08 S8 Lol o 0gupo a0 ol
Gk 51 B3l 50 (6505 590,80 gl felS Sua
SOladllae e Lol col ool plowil sasie Ml
Sl g slinl) 5 agly Lol 2 oS oad ol
6)le o B,k 5l (YoV V) wil ails 55,05 (5 a8
Sl (g9 Sl Ol i 5 (GHde Jol pae g
3lg0 iy 50 g (VYY) sl oals aizloyy 58 oMlac
5 L )5, e ) Glow plail o Shee anlise 55
(YY)l 00 ool (5,05 iy ial33l wgd o
Sl 1 saims Lt ozl a5 Cel > 4o oyl
Siolos g (Dlae Jolss Goizres 9 &5 > o
3 i 45 Gyob & P Bl (oo (Dl e
Slets L s & (605 I8 (5 5 X sl
=290 5 JU§ Oj9e a DOLae 5 Shes 5 (8L
S 2 i (SSe Jdo 4 el el ol o
4>l ofig ol Gide Sy o Shas jo Pl (Ll
sbe Jiu 50 i Sel Wl oo ( S 605
35 ol SlaplS )l o bolKiws LIS > | 5 calises
XQP!

S 6705 4 )0 ki ) (o0 L5 4 (rizeen
4 oS il a8l 590,50 4 Mie (0555 50
25 0% 65 e ol e Hee JYL (2lg ilae
S 0 AS Gyeb 4 (VF) 005 o8l ol culys
g aliae cola il a5 ol ot Sl lisios
S Al Giali8l 590,00 4 Diee ol 31 5o (gl 0 pols
D )ygo A (g OMas ol S ke el
S35 o Dae b palS nl p 98l g (xose
4 XS g iz @SS (o550 @SBl o
L i(A) 005 (samdg Ol moe 5 (hol OMlas plge
g Sl (G lagztine a axgi b g 2925 0l
o Pra> P 88lie g Sgazme ale Slaries

A4 o3 Vs osled YV oyss il bSl'iJH.ng.l:nl:l.n


https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

Sirghy o 6,5 ojlasl plodl 51 L8 aisg lesol
8l s (glyz JalS ygbo 1, aallne (g1, T3
50 dalol jo o g daddlas jo a8 0 4y Cdbgls
sloabes jlodal i jlosliwl Ly 5 adsl 6 NI 2
3l e sl g b slls yalls 4y ol 8l ads calize
Ve olae wocd Bis (6,5 a8l ili8l 90,6
aS asog Lo |y b 4 adgl 0,9 bl pi  Sogej]
£ocidaaie 15 las aliwg il 6508 590,4) o
0old Zmdgi (b, a9 (lejed H5b (g el
9235 65 ol GhlLSen g (oo aliwg oad
(159 998 sl (6,5 ojlail 5o e (YVLYY)
g4z, YV 5l iy (ol dss 550l 4 S (g0l 3
VA=Y oogaze 5l z L) Jlo i (o0 0995 Ll
a9 Coly 4o g Wad Bi> uy, dalsl I axils
99051 Glare 4 ol 8151 a5 Fe slaad wiedon O jge
o axlllas o)lg
ojlasl cpm Sleduiwl sladilis ol> axdllas o
oolatul b g log (hgy 4 6305 j9358) Ol 525
ouSly g wod glaml alads lgie 4 T12 (5,15 onily 5l
30 ol plodl g8 glpl laie 40 82 o e (5,5
bl (59, oz alowgy 55 Cadle 5l g 5 aoldl
a5 oh aiulys gogeil il e slenil 5 I
Coommw 4 a5 b 05 b g col S O 50
L 95 59y ol sob Ty (o (339 9 00,5 oSS ol
e Ao Ly g ainy s el 05905 g
Vo sl o sl oo 5l e Sl VO B Y g0
bs ey g gole Cunds 408 Gon; Sz 450
Stz 9 S35 (e 808 Sty (59, hhanie (25
Lo B85 S8 g Gy g A5 b o glaE &)
3 oS JLa8 5l s S j99,0 JS4 Billae (S
S L Gl 51 g 3,5 oslicd (55 Lt Jsh
gy 00 ol BLE ¢ Sogjl iy (59,
oS b g9, Sl b enlds et (g9, b ez
Lg ool an 8 b s i35 ()05 cadle
53l ity 5 T IS g i gam 5 oo
95 2 o JB1S Seomns 5l Lzl o 5 Sz g ALl
s T12 Lla j al> o ol jo 0 Jlasl aaw &8
Vs alen g o 5 (6 I8 cdle 25 (59, S2
3o (YY) ol awbwe LgH ol s

WA 65 ) oyl YV oy9s 5il) ipSalj ogle alan

[~X]

AP sgan Loy g (b 4wy

e glyome gile Jlad 5l om0 ans MLae
aeSL SLL als e o albees! oy a3 5 ool o
NYIYA) el o

ol Gae b calidee OB lan g Sl o duslde o
5 B aslllas j2 i peS @bl b8l 590,80 Glie 2
Sls yod Sl awslio an a s 55 (V1) )L
National ) LSS el (5,9 e (Ao (00lST >l
oo (Academy of Sports Medicine(NASM)
gl Gils (a8 4l nl5 81 590,80 Glie 5
5 oot i 58 sl il sl b o
ialS o |, NASM ol jed iy § 55 gl
Ol 4 Sloped (nl g Sl ools (Las (505 599,9)
003,5 dogi auiz g adle (Dol by, S
(Yol

9 S9—rge DLALS 5 Slalgal 0925 L 5,0
Olie e NASM 0l jo3 Bl gy pois (eizen
Sl SLiios Sl cnl 8,5 3131 Jolas g (wg3
P e alp STLTAS Wl (oo 092 g (eiizee
ol 59955 Cunndg 09t Sl plojen yob @
Salss G555 Sls 5 Lawal Jobss 5 (5505 aidly
JUESIRE

JLIE-TY
=70 Ay dalllas jo (g Slawl 4 azxgi b
S5 4Bl il 590,90 (s)lal rals ol
JLo YO L YA s oogame of(V0) a0 OA 5l 25 )5
Sl Lo Goga)l (S 4l culis; p 3 eSS g
WS g Lo g )lom (ol o KoK aislw
g WP L VP -JOX SR CERUN. S UE R W98
4o Ml poe (YO 51 yii 9 VA 5l S o eogs
poe g calize slales ;o Sliss plail slo (s lxial
Jl—u) I\ Jﬁ‘n.\_?' ‘_S‘b‘\) ‘Lr;‘}) “5l—ﬁ 6)LA-’ L)o}’ ‘)“)
aloz 5 bl 1,15 S 5o diblis 5 o yo5 disle
LQL.Q )l.:.!.o LJ"‘ > uﬁjsl STV axJlao 4 39,9 (SLm)L‘M
5 Sl a4y bles pae Jols asllas 3l z9,5
pos g Ol pod po Al V5l i cd aalllae
Solol dmsle s a3 5 ks o la gl j0 05,0
S LS ashlS pBe o )IK55 0 V0 Lol dsllas

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

OS5 Jol Cumdg 3900 5 (5505 93)9) gl coutin (Mol iy jaT 4ol e culia 36

SIS s oalizol b biw) Jobs b =Y S5

g s 3l ookl b bgy Jolss byl =Y JSwd

Ly 2l il g ol ils o oalad cqzr 4w
Aol o sy G 4,5 A0 5 VYO YO cLyls;
09051 a5 0d el O 90 ady 65 o3l oS
Ologh Gl b g 28,5 (oo )18 ollws (55, S sbi b
Las ygam 5 LSl o U 1 olfws S e o
Olwg S 65y 4SS e 3l 4SS b i i)
3390, (00,90 4S5 bl g el ((Sogejl (ol
Aol ciSwp by 99 69, (b > 4 aaldl
Aol lgue dan oo 535 50 L S ot Coud
SIS A jo cend plodl s ad 3 e o ol
Job 2 ez ;2 50 1S5 an (1S5l 9 28,5 & j50
Ol ol g peai (lowiilo cos ) (39051 sb
S )d > o s aloll gl op Ve o
By el G 4 gz 2 Gl b Job ol
Cmwd amy olael goz Gk 5l i b (o9l (oS 5
4w 33 p ] Jols pundS g G A 40 o]
095° ol oo y—o Plisky (o oxan o] s
TR G |y Blize ez sl Sige5T (et 5 a5
eSS A S o glp g Ve B o/A% 5 +/AV L

(V9) cwl 00,8 5155 -2 5 /)

http://rjms.iums.ac.ir

o1

Lumbar width H
(LW) -

(717 wEoeT maqum

¥

52
cilasio (S bd dlogy (6508 j93)9) dagl dsmslone 095w =) JSW

(o Ao S s LL g H polae 5,505l
49 0= 4Arctan(2H/L) Jg—0 9 ;0 &by o ol i
599,0 dosly e 5 ad (6 OS> (Excel 33l
20,5 Al (508

5 e Sl SO L SO (55, opobia] Gemes]
4 ol Ll Jolss (6,5 o510l g 0l comdg
|y lacss 45 Zimdy 1 5 GS el (Foge3l o 5o
(oS 4 Cawd) w3 o )13 0,05 b (55, )b 5o
el bl o ol o sl se Slo mlaw (59,
351 5 L L S g 00,5 a1y (5, b)) o 4SS
(V JS=8) oo (o 8 G saSS sl
ol 1) a8l g Sy a5l ey (G090
oS L b obaSil s, 1y Jols U oS o
WS e il el Ly Al (Sogesl &S slalaxd
g3l 48 (Sloy b (oo )5 & 29,5 i 0l
bS5l ass rals ) Uas oay 1) Sy ol
(3Ll g oy95 sligh (iblop o5 o il 05
Lol sz o Ve 5l e ol 0005 05 9 0955 590
(=5 5 oS S5 e by ot Tz ST by (s
e ylay Dde g cubls dalol ge3l 0,8 o Laa>
(P 2o ,8 s asl 4 g yegs S abews

aSY Jobss ooyl 5l onliiwl b by Jolw b))
So o Jea F aS ojlin Jols (yge3l 5l a8 5
05,5 e Ligy Jobss oLl Cax ptne (505
2 Y peal sllhe gl ul (YO) ol sl el

1744 s AN e‘)\.»..i: AN% 092 Ejl] hs.l.i.lj..l: .ﬂgl.ﬁnlﬂ-.ll


https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

AP sgan Loy g (b 4wy

NASM oMol by yos by =Y Jguia

Sde LSS Cug Slias NASM s
WEA LY Cas g op)lf ud g diny Cu Y ) (o329 Ll 5> ) aljg) oo S
ke Lais ol asle LIS o,
asby by V=¥ o S5 (ool RV & )5 4l (-1 S5
AR RR=C -y Cung b3 (el bY@ e aliy, s (as Juaes oAl
A Y BV s s e > Jsb
o YO B Ve Sl dipd 5 1l Proprioceptive)
(A 5L neuromuscular
(Facilitation
S bl )> Soyiegil of bads a3B Y V-oi LY BN wdn )3 g, V-0 e Cogls Jbb Suss
130y ol s a3l ¥ Sile
FOOAS b S pag ol L] Lads 456 ¥ ¥ \ Y Ol & sy S yegi
Y)eool)l (ol yiSlas aoyd Ver o VO -
(o ol oo ol il agl
ord S g plyl Ve=\0 SL-y aan 5 jg, V-0 el
A 1y (S ST 1,554 0 oLl Laas a gl F NASM  >Mo/ Sl yoi

5 83l sobate 1) SaSS ol rplona] 2SS
oS > b 5 alde 5 cae o, Slae  Sinlan
SISl Shgy (o ped 3l eolaiul) onig, (iom (69 ,Kles
b = e Y o Lol Jlens LS o L
ookl (Hum (&5 > g ouisS luly oac 5,
oiloly (—Ken g Laosls og crds o g
35,5 5alS slo (903 5l oaliinl b o 5 4y ooy S
il s Sl yaj 51 eolitasl s Lavosls Julows
5 VY a5d SPSS 58l a3 aligs o555 (slaoll
s plil P8 (g folins mlans 4o

assl
239 e ol By S5 09lS” (35031 gl el
Sg9— ‘_s_-.u.‘a °3)j 99 Lgu).u.w ‘S.OLQJ B La ool
20955 99 la)ly 099l cigren (D01 0)
93,5 0ol o9 e 5l eolaiwl b e yiie ples
sl c>_f)"5) o sl a 8L .(p>-/-0)
o3l ploly Jelod g (shmogi @l 9 (SIS 500
Vo Vsl )0 ey pol> 3uios )55 o
el o0 )5

oy

A4 (o5 Ve ol YV o) 55 15jl) iTiibja ogle alan

o5 )Le sl S5 al> o Lo ol [SGg 0 ol
Sl S50l (V) 09y ploedl g (g5l Jlad (it
(ad> po L) (o ymad ol aalipy j0 ¢y3,5 5,5

O J3a2) o5 o280

L s gslele, oo lpe SaSS )0 10 lpo ST
Jetligylag 55 sl L ol | iy Sl zals
30 E8,8 Ojge o lde pgd sl oslaill by o
S9) 4l Ve Sae an | lale pgd 08 JSSg (0l
S ol Ho (V) ol o S > i 550 4l
5 S i i ez ol eunS SGop A
A0S gl ) Ko s

ol jelate & SIS opl (el /i) ST
Candy 5o o $loencsS o5 ol JLilbplos,
o> OMac g iS o L il iS o) gl
O 50 I8 e sl suisS cuwly g ol euisS
A Coglae jlatadi fpdgl jo aiS 0u0,S colaiul
o e asb Ve Sow

b 590050 yehaie a0 SuSG oyl ool Jled T
oMae Jolds Jlad 05 slo cdl codled 2ol58l
YUY Jls LSO ;0 9,,5V0 YV L ol el
5 S 2 aels bl 5o G gl (oLl Lads b

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

OS5 Jol Cumdg 3900 5 (5505 93)9) gl coutin (Mol iy jaT 4ol e culia 36

oS €858 Sl ges gla Sy - Jgua

(BY) 228 (5 Y) I8 93l slo o9 S
Sane Byl £ Sl Sena Byl £ S0l
YV/SOEYVY AATARES A1 (JWs) oy
Vae=3\ VIEFESD (o) 33
INTARESVA ING=S70 (PS5 9kS) 0iss

IS5 sl oIl uilyly s cigail g inogs sl aidly 4 bgye cledbl Y Jgaa

OmChe 09 Sl JS 09,5 &P 095 O9e5l oy e

oS 29 M £SD M +SD
F=wan F=Avy/a FYIYoLy/§ SYIYEV/A 903 G (45 33) (505 39359 4u9l5
P=./.\ P=./-y £y/ooty/a AIAZES TR 0905l
F=¥xv\/v F=n-0/\ WIV-EN/E VA/S oY/ ool Ui (456) L) Jols
P=./-y P=-/-y WA <oV Y YA/Q- Y/ 090l
F=ys/\ F=v¥iy WV/A-a/ VVAA-EBIY 0993 G (o) (oolsd Loy Jolas
P=./-y P=-/-y ANZAT=ZA AAZAREEZA 090l
F= ya/r F=yvsiv - [poLIY RV ARES7R 9ol i (reuil) Sl al5 Lgy ol
P=./.\ P=./--y AJE£Y] VWYA-EE/¥ 903
F=\-./v F=vya/ Ve IXOEOIY AR VATECVE o903 i (yrowils) 2y — s Ly Jolss
P=./.\ P=./.y aa/soa/Y W /Fatv/Y 903

3 55 e 05 ns 5 oS ndy ko
2 AR e O BB sl s 2l (5505 599,90
ol Slagsl g &S > 50 Jol pae (Jate o ,Shoe
ol kS Jols (35 > o Shee il 5 o
555 Shos IS > M 53 (5505 4l B85 o5t
bl s alas Slllclls salgs oyl
Ot Sas Jolsd pae il (o aiudly S50
Sl aslllae gl 53,5 Plol wl a>b ol edlas
5 LS (V) (Ve o) oS g oyiln aallias Ly
(YT o,iSom 5 0tligs o (FA) (Y- +Y) o Lon
L ol asdlae mls puzmen o)l Slgdren (Y9)
5 L35 (Y10) ), Som 5 JLoS lm azily
Sl el oSS Y Jlewsyp a8 (V)9 o, Ken
O3S S 599,50 Glise 2 1) NASM (>l
o ssel Gl ol g 8550 nd (gezmiily
(VAF ) bl oo gt (Ai0g03
Sy Gy )0 O85,59 50 Sl 4 azg b
x50 g5k Jdo 4 ol g 50 g gm alae ol
S Sty Aae (Sn e Slls 6, oS
Lbs cgr Gl ke S olye 4 ool See
4>l )0 olanly Geels 5 sloml e WL Condy

http://rjms.iums.ac.ir

oA

Jos= 10 6,1, slaojlosl pils lg Judo Qﬁﬁ)‘—‘
std_?- CJL.\.: 4y d>gl la ol 00U uﬁly‘}f Y o)wab
PG e (295 o g (295 90 Sl S
99 30 Loy Jols g L) JolaS s 505" 599,90 4l

P<+/+0) 1o ,5 canlie 09,5

& : 3
105 00l Cwas s 090 NASM &l o5
S5 399,97 gl xSl a5 (5 y5b 4y ols las |
8l ualS a0 FYIVe a4 PYIV. 5l oo 09,5
Sy=g LS &SI KS5,9 50 G Ol > 5 b
alos 5l cns ;L..,T DDlae oles o cely ‘..\,[—l
a>loaes Ll Olac fpuized g S5 (Lo
Sl oy g A3l ble )88 e Bes slo
o> ygmiinST S g5 50 Gyl (pl 3l g 0gd oo
SFYA) oS e o] Pl 60 Slas sla Sl

WA 63V opled YV oy 5jl) pSiisjs pglealan


https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

3 Saliinl ( (Mde o g (SHae 90 Salen
N5 50 5 950 (o0 wslhae (595 Chz Lulg) 5 )8
Eoazme 3 g ams Galidl 1) Cglle SilaiS'y 50
s (e gmae 2L 0kl 09 el
5 oLl 6l NASM s ol 51 a5 05 Ll o5 >
Aol p s S Glgie 4 s STl 5l eolal
V) 2l oo (Mol IS > sl (55,

Sg—pe Eeb NASM Mol &l joi asan A plx]
YA a VAP Yt etz b il Jolas Consg
VTS a1 F) el Jolss oS 55 shiel g (il
Ol gl a5 8wl ohlKs) ) (e (ol
Condy St el (5705 5998 agly alS a5 ol
5 oo slo asl L mlos cwl onys 37 Jolw
A,y sl b g o)l Slgseen (Y1) o), K
pae pl (YONF) coul ladanls (Y01 F) ) Sen 4
la gmesl 3l eslicl s ay Yiaisl Jls> on
Al Jolw oLl e oglate

Corog Sgup 2 (s polo aslllas gl ol o
5% 5930 dngly Gals JLds 4 oI55 8 Jobs
25 Sl 4 ols Ylaaml )5S0 Dl a3 ploxil S
0,5 o,Lal

Sl Sager s o 3] e o S
39959 angly el g Sy (S5 (5 peS wipeS Al
Sgy St Sl g b alys pgllas o (5 oS
Sl g Cled 40 5 (S5 S-S s P
ol g by Gy 4 Sl (oK 6505 oS Al
= DS g (s la cudlad plas g9,0 abaki
ol 088Y) () Kes 5 21 a5 (gsb 4y .()+) 53,5
3 S g old ek 4y 4 SMlac Codled a5 woges
9 (e plosl (SLios pladl &8 > Coyw 5 S
S5 g et 9y (oo Sl 49, al 51(FY)
Lo 0a S Csl) s aizr (S (o DDA
2 9 w5 ALs (A oo (DI,E8 (gt e
(YY) 2lgs (oo (5705 599,90 dusly dgmte Blate oSC5
g anisS glow plail Oilac adge 4 (g5le Jd el
iz g |y OLSS 5 ol o Sles

o Lo gogl Jolws Condg vguge LYo 5l (S
o Yool b Soga)] (5 505 599,90 augly el JLds
5 ibwle) adl J8 55 50 St (e i o

WA 65 ) oyl YV oy9s 5il) ipSalj ogle alan

o9

AP sgan Loy g (b 4wy

25b 4 (S 0y pulipe 5 S g 45 (655 e
5 oolizl (V) 555 (Cabns 5 Jlad i) A SoS
e Ll (1S g JLtligy b (g5luley slaSasS
STy (dlde Sgo 50 gl sl S ol 4
(VA) 35 o o obisS g s o5Lae (g3s

2 ol deade (it o Gl ol 1 953
Foe )8 Sl LS55 S5 OB e g Dl el
AoxlS )0 g (S Al ax Sl Gl jLd 0555 4
S () s vl LG5, 50 can] ol Jleis
oMae 4 olyj jlad el Wiy oo Guicren s
B R VS PUINE SRR VEL SrE WRSHPIE STRLIWON-S
odiS Cesl) 5 Sy (S SMae hnd Gl Gl
b ST S 2 yeS Golly jo Ol e sle
ool LS LS55 50 o Ses lo Codld (o>
§ Sy Mde (SaiS zrge a0 g
S o,y oy alie aizan (F)) 50,5 o, S
Jb2 G wilbiee ol (ol laosiss o3 5l (S5
9y Shos D5 o plwl e (] (2857 U5 5 00
535900 5 oz el Bsly g 0l (o 206
ol a5 @ am g b pl s (F)FY) 0 aalys
ploml el Cws g onl i o a5 Sl el
S35 93,9 4 jle Mol jolate 4 Sy i )l
gl (50 dpogl

i Loy clacSaSs Yiain! ol dalllas o
Fgm Jobd JLad St Sae piS 5 JLdbgle
Cly 5 S0 yiar Lo 00isS G035 i
i Gl JUd T 09381 5 SIS (s caiiS
s g Lao e Ggiow sRes 00iS Sl oI5
29l 2 oothae g jlobine Sl el s (655 0 4l
S3lmle ) S Caal (V) a0y (5505 5909
G Dae g b slai 55, Jltlale
el 2ol Eely s iie Boie S gl Jlad
S iS5 gl | Sl 5 o (g ale Llis
o= hgb bl lBl jslate ) Jsb Al b
ez ge Gk ol 5l g w5 (oo ool B oud oligS alae
(VT) 098 00 wotlae 2= Job Ll

ooliiwl cogdlas 2= Job alal; 3925 b (3,1
Ol el g ildled Cya Mol Gl yod 5 Colie
oimlidl del (Jlad o8 OMac ;o porwin (Sl

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

OS5 Jol Cumdg 3900 5 (5505 93)9) gl coutin (Mol iy jaT 4ol e culia 36

S Glgie 4 NASM Gl yoi dbgy Jole jo ol
30 9 Oac porwio 8, Sles 09 o LIAS 31 o,
S uely Wlgi- o (5 05 590,40 argly LialS axs
o&Lb_w." ‘ 0)9_A 9 LS =5 Lm‘ssdﬂ_n)] JOL&J S - ‘9

DS 18 LS5

i g o
el IS ael ol ) i ol allae oy

oBiily (Mol WS > g (39 (ol NSV IRV
as el IR.UI.REC.I397.0973’)\>‘ S QLQ.&.&\
—Boh g —0gel Coiglae 3l Baiay g abiwgio
(Go—ra 5 g0l Colex Jdo 4 leaol o iils
o=l g0 aS e LSS5 59 9 (e sleps Hle e
Wigled oo Gilo)..\.'é Wl 1y 6, e ol o

References

1. Szczygiet E, Blaut J, Zielonka-Pycka K,
Tomaszewski K, Golec J, Czechowska D, et al. The
Impact of Deep Muscle Training on the Quality of
Posture and Breathing. J Mot Behav. 2017;1-9.

2. Brianezi L, Cajazeiro DC, Maifrino LBM.
Prevalence of postural deviations in school of
education and professional practice of physical
education. J Morphol Sci. 2011;28(1):35-6.

3. Minoo D, Nasser B, Mahmood S. Prevalence and
causes of postural deformities in upper and lower
extremities among 9-18 years old school female in
Golestan province. Eur J Exp Biol. 2013;3(6):115—
21.

4. Katarzyna WC, Ewa S, Agnieszka G, Mirostaw
M, Marta N, Pawel O IT. Evaluation of Anterior-
Posterior Spine Curvatures and Incidence of Sagittal
Defects in Children and Adolescents Practicing
Traditional Karate. BioMed Res Int . 2019;28.

5. Page P, Frank C, Lardner R. Assessment and
treatment of muscle imbalance: the Janda approach.
Human kinetics; 2010.

6. Latalski M, Bylina J, Fatyga M, Repko M,
Filipovic M, Jarosz MJ, et al. Risk factors of postural
defects in children at school age. Ann Agric Environ
Med. 2013;20(3).

7. Clark M, Lucett S. NASM essentials of
corrective exercise training. Lippincott Williams &
Wilkins; 2010.

8. Prentice WE. Rehabilitation techniques for sports
medicine and athletic training. McGraw-Hill; 2011.
98-117 p.

9. Szczygietl E, Zielonka K, Mg¢tel S GJ. Musculo-

http://rjms.iums.ac.ir

1 sy S 5 S s DM oo
Sk 5 O 35 o DM Jrpends Sl P alox
S e S ol Mt aegame LlS
2 FE S e Lie oUlg o9 amml j0 5 )
O SonBge 5 ((FF) 09l (oo IS5] rlaws 0090
9 0o JB S e Cadse ey BB ok 4 1o o
Sz o Ddlae ogdlae g i 650 sl
) Jsly i Jolas gy cclole! | ablio
() WS oo s

SAae ) S gt 4 Gloe (S abe o es
i 5 (FO) 000 108,50 s Jols Laas> 5 o,
b 5o Sl plasl sliwl) g 0, Sos )5 (ot
Jolws cod ddax 5l aty &5 > 000y gl cdlad
Sg2g du yo dlac ol ioman (Vo) o)L Y sl
9310 g0l cenl Ly S (65, Ll L3 o]
amio )3 g3, Slae SIS > palS alae ol e
(F0) oyl Jis a1y Jlulu

5 S8 i ;o s)lamal sbml v oo Sl &
(JE S s e o (gt Sundg Sl
Jobss pae ais jo g (piii=Job Laly) jdS g
S (5505 it 08 anmls SDLae Acgane 3 Ple
cdlad o Jolw pae cpl g 00,5 Slsw slail 5 I,
5 551 Jusl «ilae (650 o8l 55, «dlae
98l g Sl plail 4y a5 5l g s dngs S p Gl
sy il andls gllasl 25U Jlwss @ Jloa 3552
=l s Hlas gmae S5 poe Seb &)k (0
o=l L (F7) 00,5 60, Slee o cdled o s
o ;0 30 Gl loz SDae o5 Sl sz
2 Sy Sl G Oae g (S Ao
S sly2l plfin (3l (Gl (Sl (oalad gz
15 S9egr (CEVFA) 0 s o b Y gy Joloss
S8 4 Slse o1, 8, DUt 05,5 pl 3 Shac
NASM (>dal Sl yo5 Byb 51 5505 599,90 4l
LS > plodl o aS og) e Ll g ai s 04>
20,5 ol g i Jolw

Sy Az
)L)l_u.n Uw.bl_f)_: = 0y LAA.MS G’L"’ V,uL.u‘f

aold g Lol Jols lo 0gupe 9 605 30,80 49l;

A4 o3 Vs osled YV oyss il bSl'iJH.ng.l:nl:l.n


https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

skeletal and pulmonary effects of sitting position—a
systematic review. Ann Agric Env  Med.
2017;24(1):8-12.

10. Vaisy M, Gizzi L, Petzke F, Consmiiller T,
Pfingsten M FD. Measurement of lumbar spine
functional movement in low back pain. Clin J Pain.
2015;1(31(10)):876-85.

11. Kendall H. 0., Kendall, FP, and Boynton, DA:
Posture and pain, Williams &. Wilkins Co, Balt.
1952;

12. Loring stephen h, mead jere. Action of the
diaphragm on the rib cage inferred from a force-
balance analysis. J Appl Physiol. 1982;53(3):756—60.

13. De Troyer A, Estenne M. Functional anatomy
of the respiratory muscles. Vol. 9, Clinics in chest
medicine. 1988. 175-93 p.

14. Hodges PW, Butler JE, McKenzie DK,
Gandevia SC. Contraction of the human diaphragm
during rapid postural adjustments. J Physiol.
1997;505(2):539-48.

15. Boyle KL, Olinick J, Lewis C. The value of
blowing up a balloon. North Am J Sport Phys Ther
NAJSPT. 2010;5(3):179.

16. Richardson CA, Jull GR. Toppenberg and MC.
Techniques for active lumbar stabilization for spinal
protection. Aust J Physiother. 1992;38:105-12.

17. Lewit K. Muscular and articular factors in
movement restriction. Man Med. 1988;1:83-5.

18. van Dieén JH, Reeves NP, Kawchuk G, van
Dillen L, Hodges PW. Motor Control Changes in
Low-Back Pain: Divergence in Presentations and
Mechanisms. J Orthop Sport Phys Ther [Internet].
2018 Jun 12 [cited 2019 May 23];1-24. Available
from: https://www.jospt.org/doi/10.2519/jospt.
2019.7917

19. Mohammad Rahimi N, Mahdavinejad R,
Attarzadeh Hosseini SR NH. Effect of Dynamic
Neuromuscular Stabilization Breathing Exercises on
Some Spirome-try Indices of Sedentary Students
With Poor Posture. Phys Treat. 2019;9(3):169-76.

20. Abbaszadeh A, Sahebzamani M, Seifadini M
SD. Effect of an 8-week corrective exercise on hyper
lordosis girl students. J Hormozgan Univ Med Sci .
2012;16(5):377-386. [In persian].

21. Rezvankhah Golsefidi N, Emami Hashemi A.
Effect of four Weeks of Corrective Exercises on
Forward Head Angle and Spirometry Parameters of
Female College Students. J Rehab Med.
2016;4(4):125-32.

22. Mirzaie Z. The effectiveness of an eight week
corrective exercise program on curvature angle and
core stability of woman with lumbar hyper lordosis
deformity. University of Tehran, (MSc thesis). [In
persian]; 2014.

23. Narges Golestani, Foad Seidi and HM.
Comparison of Lower Extremity Function in Non-
Athlete Females with and without the Lumbar Hyper
Lordosis. J Rehab Med. 2019;8(2):56-66. [In

1)

AP sgan Loy g (b 4wy

persian].

24. Willson JD, Dougherty CP, Ireland ML DI
Core stability and its relationship to lower extremity
function and injury. J Am Acad Orthop Surg.
2005;13(5):316-25.

25. Mohammadi M, Belalli vashmesara J,
Hadadnejad M SM. Comparison of postural control
and core indurance in persons with and without hyper
lordosis. J Sport Med Phys Fit. 2014;1(2):109-128.
[In persian].

26. Norasteh A, Hosseini R, Daneshmandi H S
heydari S. studying of balance in students with hyper
lordosis and hyper kyphosis. J Sport Med
2014;6(1):57-71. [In persian].

27. Hovanloo F, Akbari H KS. relationship between
spine sagittal plane curvature and dynamic postural
control. Res Sport Sci . 2010;7:114-122. [In persian].

28. Hou CR, Tsai LC, Cheng KF, Chung KC.
Immediate effects of various physical therapeutic
modalities on cervical myofascial pain and trigger-
point  sensitivity.  Arch Phys  Rehabil.
2002;83(10)(1):401-6.

29. Okhli H, Hojjati H AG. Comparing the Effect
of Corrective Exercises of America’s National
Academy of Sports Medicine (NASM) and Pilates on
the Correction of Lordosis among High School Girls
in Golestan Province in 2018. Int J Sch Heal.
2019;6(4):1-6.

30. Rajabi R. Norms of thoracic and lumbar spine
curvature in Iranian men and women. Res Sport Sci.
2010;7:14-30. [In persian].

31. Rajabi R. Samadi H. Corrective Exercise
Laboratory. 2 nd ed. Tehran. University of Tehran
Press; 1392. 25-30 p.

32. Seidi F, Rajabi R, Ebrahimi E, Tavanai R MJ.
The Iranian Flexible Reliability and Validity in
Lumbar Lordosis Measurements. World J Sport Sci.
2009;2(2):95-99.

33. Youdas JW, Hollman JH. The effects of gender,
age, and body mass index on standing lumbar
curvature in persons without current low back pain.
Physiother theory Pract . 2006;22(5):229-37.

34. Gribble PA. Considerations for normalizing
measures of the Star Excursion Balance Test. Meas
Phys Educ Exerc Sci. 2003;1(7(2)):89-100.

35. Gribble PA, Hertel J. Using the Star Excursion
Balance Test to assess dynamic postural-control
deficits and outcomes in lower extremity injury: a
literature and systematic review. J Athl training .
2012;47(3):339-57.

36. Plisky PJ, Gorman PP, Butler RJ, Kiesel KB,
Underwood FB EB. The reliability of an
instrumented device for measuring components of the
star excursion balance test. North Am J Sport Phys
Ther. 2009;4(2):92.

37. Hanten WP, Olson SL, Butts NL. Effectiveness
of a home program of ischemic pressure followed by
sustained stretch for treatment of myofascial trigger


https://rjms.iums.ac.ir/article-1-6340-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-18 ]

OS5 Jol Cumdg 3900 5 (5505 93)9) gl coutin (Mol iy jaT 4ol e culia 36

points. Phys Ther. 2000;80(10):997-1003.

38. Carter ND, Khan KM, McKay HA, Petit MA,
Waterman C, Heinonen A, et al. Community-based
exercise program reduces risk factors for falls in 65-
to 7 -Syear-old women with osteoporosis:
randomized controlled trial. Can Med Assoc Journal.
2002;167(9):997-1004.

39. Donald GZ, Penney MD, Mullaley ME,
Cuconato AL, Drake CD, Behm DG, et al. An acute
bout of self-myofascial release increases range of
motion without a subsequent decrease in muscle
activation or force. J Strength Cond Res.
2013;27(3):812-21.

40. Kamali M, Ghasemi B. Effect of 8-week
NASM’s corrective exercise continuum on correction
of lumbar lordosis and some biomotor skills in
female students with hyperlordosis. J Res Sport
Rehabil . 2014;3(5):31-41. Persian.

41. Sahrmann S. Movement system impairment
syndromes of the extremities, cervical and thoracic
spines. Elsevier/Mosby; 2011.

42. Neumann DA. Kinesiology of the
Musculoskeletal System: Foundations for Physical
Rehabilitation. St. Louis, Missouri: Mosby. Inc;
2002.

43. Hodges PW, Gandevia SC, Richardson CA.
Contractions of specific abdominal muscles in
postural tasks are affected by respiratory maneuvers.
J Appl Physiol. 1997;83(3):753-60.

44. Aggarwal A, Kumar S, Kalpana Z, Jitender M S
V. The relationship between core stability
performance and the lower extremities static balance
performance in recreationally active individuals.
Niger J Med Rehabil . 2012;15(1&2):11-6.

45. Reiman MP MR. Functional testing in human
performance: Human kinetics; ; 2009. 151-155. p.

46. Kopper B, Ureczky D. Trunk position
influences joint activation pattern and physical
performance during vertical jumping. Acta Physiol
Hungarica . 2012;99(23(3)):194-205.

47. Norris BT. Hip-and thigh-muscle activation
during the star excursion balance test. J Sport
Rehabil. 2011;20(4):428-41.

48. Tida Y, Kanehisa H, Inaba Y. Role of the
coordinated activities of trunk and lower limb
muscles during the landing-to-jump movement. Eur J
Appl Physiol. 2012;112(6):2223-32.

http://rjms.iums.ac.ir

1y

WA 63V opled YV oy 5jl) pSiisjs pglealan


https://rjms.iums.ac.ir/article-1-6340-fa.html
http://www.tcpdf.org

