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ABSTRACT

Background and Aim: The aim of this study was to compare the effect
and sustainability of eight weeks corrective exercises, postural
reeducation and their combination on core stability in young females with
lumbar hyperlordosis.

Methods: 55 female students with increased lumbar lordosis randomly
divided into  four groups  (corrective  exercise, postural
reeducation,combination of exercise and postural reeducation and
control). The degree of lordosis was measured by a flexible ruler and
core muscls endurance by Mcgill tests before and after eight weeks, and
then after eight weeks of follow-up.

Results: The results of repeated measure of ANOVA test indicated a
significant difference between pre-test and post-test in study groups in
reducing core stability. The results showed that pretest and posttest of
exercise group compred with the postural reeducation and control group
had a significant difference in core stability (p <0.05). In terms of
sustainability the results showed that the difference between the exercise
group and combined group with the control group was significant core
stability score (p <0.05).

Conclusion: It seems that the use of corrective exercises, combined and
postural reeducation program, are likely to be effective in improving core
stability in young females with lumbar hyperlordosis, but the effect of the
combined program was more than the other interventions.
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Extended Abstract:

Background and Aim: Core stability has become a welknown fitness trend that has
started to transcend into the sports medicine world. Popular fithess programs, such as
Pilates, yoga, and Tai Chi, follow core strengthening principles. Broad benefits of core
stabilization have been touted, from improving athletic performance and preventing
injuries, to alleviating low back pain. The core can be described as a muscular box with
the abdominals in the front, paraspinals and gluteals in the back,the diaphragm as the
roof, and the pelvic floor and hip girdle musculature as the bottom. Within this box are
29 pairs of muscles that help to stabilize the spine, pelvis, and kinetic chain during
functional movements. Without these muscles,the spine would becom mechanically
unstable with compressive forces as little as 90 N, a load much less than the weight of
the upper body. When the system works as it should, the result is proper force
distribution and maximum force generation with minimal compressive, translational, or
shearing forces at the joints of the kinetic chain. The core is particularly important in
sports because it provides “proximal stability for distal mobility. The core stability of the
body provides an axis for the effective functioning of the organs, which is disturbed after
the abnormality of increased lumbar lordosis. Lumbar lordosis is one of the most
sensitive parts of the vertebral column whose abnormality may disturb the body balance
in a standing position. The curvature of the vertebras is basically influenced by the
position of the pelvis and the position of the pelvis is by itself determined by length of
the muscles and the anterior and posterior ligaments. Moreover, the contraction of the
muscles causes the movements of the pelvis on the sagital surface and will ultimately
change the lumbar curvature by its movements.There are two couples of forces in the
lumbopelvic zone which consists of four groups of muscles, that is, the abdominal
muscles in the front and the hip extensor muscle in the posterior side form one of the
couple forces whose simultaneous contraction causes the posterior rotation of the pelvis
and subsequently the reduction of the angle of lumbar lordosis.The second couple force
is caused by the combination of hip joint flexor muscle in the anterior side and the back

extensors.
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The aim of this study was to compare the effect and sustainability of eight weeks
corrective exercises, postural reeducation and their combination on core stability in
young females with lumbar hyperlordosis.

Methods: This study was a semi-experimental with pre-test, post-test and two months
follow up design. The Subjects of this study included 55 female students aged 18 to 25
years old with increased lumbar lordosis having an angle equal to or greater than 54
degrees was observed. They were randomly divided into four groups (corrective
exercise, postural reeducation,combination of exercise and postural reeducation and
control). Exercise and combined groups participated in three training sessions for eight
weeks, and postural reeducation and combined groups received education
sessions twice a week for eight weeks, while the control group received ordinary daily
living activities. The degree of lordosis was measured by a flexible ruler and core
muscls endurance by Mcgill tests before and after eight weeks, and then after eight
weeks of follow-up. The extensor endurance test was modified from the Biering-
Sorensen test, which has been shown to be consistently reliable as a measure of back
extensor endurance Subjects laid prone with the lower body fixed to the test bed at the
ankles, knees, and hips and the upper body extended in a cantelevered fashion over
the edge of the test bench. The test bench surface was approximately 25cm above the
surface of the floor. Subjects rested their upper bodies on the floor before the exertion.
At the beginning of the exertion the upper limbs were held across the chest with the
hands resting on the opposite shoulders, and the upper body was lifted off the floor until
the upper torso was horizontal to the floor. Subjects were instructed to maintain the
horizontal position as long as possible. The endurance time was manually recorded in
seconds with a stopwatch from the point at which the subject assumed the horizontal
position until the upper body came in contact with the floor. The flexor endurance test
required subjects to sit on the test bench and place the upper body against a support
with an angle of 60 ° from the test bed. Both the knees and hips were flexed to 90 ° .
The arms were folded across the chest with the hands placed on the opposite shoulder
and toes were placed under toe straps. Subjects were instructed to maintain the body
position while the supporting wedge was pulled back 10cm to begin the test. The test
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ended when the upper body fell below the 60 ° angle. The side bridge test consisted of
subjects laying on an exercise mat (thickness, 2.5cm) on their sides with legs extended.
The top foot was placed in front of the lower foot on the mat for support. Subjects were
instructed to support themselves lifting their hips off the mat to maintain a straight line
over their full body length, and support themselves on one elbow and their feet. The
uninvolved arm was held across the chest with hand placed on the opposite shoulder.
The test ended when the hips returned to the exercise mat. During all tests, subjects
were reminded to maintain the position as long as possible. Only the subject and
evaluator were present in the testing room. Subjects were not provided with any clues to

their scores until the conclusion of the test.

Results: The results of repeated measure of ANOVA test indicated a significant
difference between pre-test and post-test in study groups in reducing core stability. The
results showed that pretest and posttest of exercise group compared with the postural
reeducation and control group had a significant difference in core stability (p <0.05). In
terms of sustainability the results showed that the difference between the exercise
group and combined group with the control group was significant core stability score (p
<0.05). All statistical tests were performed at a significant level of p <0.05. Tukey's post
hoc test was used to examine the differences between groups (Table 6). Regarding the
central stability variable, the difference between the pre- and post-test means in the
between-group comparison at a significance level of 0.05 indicates that the difference
between the corrective exercises with control group (P = 0.005) and the corrective
exercises with posture retraining group (P = 0.049) is significant. In the between-group
comparison, the difference between the pre-test and retention means, only the
difference between the corrective exercises with control group (P = 0.023) was
significant. Also, in the post-test and retention, the difference between the corrective
exercises with control group (P = 0.002) and the combined group with control (P =
0.034) was significant, which indicated the persistence of the corrective and combined

exercise program regarding the central stability variable.
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Conclusion: According to the results, It seems that the use of corrective exercises,
combined and postural reeducation program, are likely to be effective in improving core
stability in young females with lumbar hyperlordosis, but the effect of the combined
program was more than the other interventions. Therefore, it is suggested that those
with this disorder can use any of their protocols to improve the core stability.

The present study compared the effect and durability of eight weeks of corrective
exercises, posture reeducation, and a combined program on core stability in young
women with increased lumbar lordosis. The results of this study showed that performing
eight weeks of corrective exercises, posture reeducation, and a combined program on
core stability in young women were not the same, and in other words, there was a
significant difference between the research groups in the average amount of core
stability between pre-test, post-test, and durability. Also, the results of the follow-up test
to examine the difference between the groups regarding core stability showed that the
mean difference between the pre-test and post-test indicates that the difference
between the corrective exercises group and the control group and the corrective
exercises group with posture retraining is significant. The results also indicated a
significant difference between the pre-test and post-test and the persistence in the three
groups of corrective exercises, posture reeducation and combination in reducing the
increased lumbar lordosis. The results of the follow-up test showed that the post-test
and persistence of the corrective exercises, posture reeducation and combination
groups, compared to the control group, had a significant difference in the amount of
lumbar lordosis with the pre-test in terms of improving the condition. In the comparison
between the groups, the difference in the mean of the pre-test and post-test indicates
that only the difference between the corrective exercises and the control group is
significant. The results of the present study confirm the importance of the role of core
stability in reducing and preventing increased lumbar lordosis and remind us that in
addition to common exercises, core stabilization exercises and posture reeducation

should also be used.

https://jsmt.khu.ac.ir/
187


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

EVRV-T

SO it kel 5 3 3 jeamin Conbge s 4 45 Clne 4o O g 3 g Sloand 5 (S (508 55358
Ot il Gl Sl 503 S Joe B b 2518 (5L8 slag i ol 53 5 ol Jlsy 5 5 Gl oo
et 5 Jeaie 5ol o sLi (Rl a e 4l a0l e, ) S e lablws Al i LS ol s ol b
4 Oe 2 S — g 08 bl o i () 353 b 608 Jae 03 S8 5 5 RIS
3 JKE LA S L s e elen HShe 4l Bl s SO g Slaai b g 08 ail Sl 55,4 (ol
(1) 33 8 o0 (S = 08 4l DU s It 55 o so (oS il bl (S5, 55 s

Od S35 i Dae o 58 (odaie Slalllae 53 (a8 aBl 53 550,50 (ol Olys b Pal (6
SS o 5 3,05 slizel dw aatd B K S 51 aS Sl lossdons (655 0 4l i 3 sl oldas 55 (0-T)
5 oSS Sy (ol 5 s Bl (oK s e oilae (V) 5,8 e ol OF Sl ok ol 5 0l oS e
S S Bl SRl a4 4 S 13 s e (pl g e e S 0 Dl 05y IBAe sl A e
(V) ol 5,2 Dl ola Sl oSome A8 ST Ol oy O Sl 65550 &b () S o Jus 2l L
S b Sl I8 2alS 4 Wl e 0 65 e Al gdlas Jlsle s 98 Sales 350 L e
GBS N o me 53 V) 35k e ol Bl 5 )8 (s SAIS (Sl S S s s
SMae nlie Cled oS sl o3V (s ol 5 Dl ps Jlell e (HILS Loy pln L 0Ll O
GRS Rl 0o B s S e el &8 Sl pd el s 1) it ey B ib S S
Lol Sy Ol s Slas (OAiS s b e SV b s rl.{;a 05 Jle gl oS Cuglie SV b Dde ¢l
S e D 25008 (N Sl (Dl (55T 5 i O ant o 550 o Jled b S 2815 ey
Wl a 5 e plil G5 SMae L OWSL pas Dl s Shee 50 Gl el Sl e
Lol (s pdgsllanil 5 353 o0 (Jled i) aodins &S 1 Slad (b3l @ sz Ol cnl (il 1 Ol e
(A) 35 AUl (GMae (s 53 (SO PL 0 s Sl 1S 4 e Salg 55 ol (Ses 4S il o S
Sl a5 oS5 OMae G55 0 85 O S el Bas Sl Sl et el idls slaasl
Sy oml sans 5 6 eS wBl SR a0 5l K 2 s el e S sl glesl B 50 il S e oy
=23 Olgea 5 aily 38 o5 Cals lacaadge jo Ol @8 Ot O Q_il.}b:ﬁ) (A v) Llesls olis e <l
) osge Ot oS a3 Slas 5 Shas gl p (258 L (V) Lilad S5 a5, 50 Lae s 05t DS 5500 Cgr
Sl o Sl Bda K 1 e fasse kil O e Gl e S S G LT IS s e
COae 58 b g Jlesl o g Ot 5 S OL R e ses edias DL Ol S b g5 e DU
A3 0L 5 S Kol b 00) ol 0 1 AT o 5 0L JS B S U RS S as

6 40 le.m C)LJ é.)}«.é.’ C.;.CLs c&SF 6).<.” AM): B QT GLU 45‘)’..' Jj?.{" )‘J’g 4})3.}\)},4 J:"LJ A:)LJ wjaj

https://jsmt.khu.ac.ir/
188


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

A3 oy & L3l e 0 ses Ot 3 Shes S il 5 (pses Sluped (S Sl Dl ed OY) 335
Sl el 5l plTse 5 055888 () 55 e el 03l BB 5w OS5 Ol w5 e S
S S ol L ol 5 Sy s S Cale Sl POl Guta b LIS e sty S
O8) 3505 58 503 Slays Dl s (b 3 (25 =6 08 ol pie mas 5 sl sy 45Kk

S S gl s sty (55e8 @l 2l a5 65 e DU Sl e I e s3dae Slalllas
S e Sk U 4 S laadlas Ll O0=VA) ol o3 S 3 Shas 35 5 505 5308 4l
Aesobea Az S8l @l e O BBl romen 5 (5 5aS 4Bl Sl 555,80 & Sae 131 s (655 e 4l
Sl s s glolmal Olol 5 w85 53 (Mol SIS = Jsems sl o et 3 (Sadxte Dl 4 S
L oadbe 53 oleta Jseme Ol Sly s LT oS wils gl ol Jlm 53 Ll ao)ls 5y (5550 4l
OIS L 0T (555 2 S5 b 5 s 350150

5 e Ol ool Jlsls Ol 5 edalive bl o LS Dol Sl el ise i SOl LI s
G oS Bl il ol 555,59 (ol sag ABls Ol 4 g 55 S Sl b= 5 ol 5 4 S g Oge3l e
5y Sl s Sl ol )Ll G s i o3Il Blod 51 s 3 Ol 5 S o3l las slax 4 ax g L
5 d5e 55 S5 alia, gl (o 53 s Slely 5 0% e Sonds B 5 0k 655 0 S AST
2 s Go50050 5 Dol Slu ) oS5 L s i o) poa SO SoplS S epl 5,5 L
SE Dbl ol Jl- 3 ppizmen 5 Sl JU e sl S Sl gl (6,05 4 S )50 (g5lnal
ol i anllae 5 sy Gl s Sl eres 55 B sl SIS B8k 5 Sl (o s s
25t

(ol Sl sad 0555 S LTS ol Sy nl 4 oSl o 3 Bl G B 3l ax iy L 1
Rl 53,50 a4 e OU5 68 e D Gy 3505k 5 ol Sly o) oS 5 sl 5 s 550050

?wléjlg_)dl.a;lt;bb()\}:n&l44.Labﬁjjﬁj‘ﬂﬁﬂ);;;\j;‘b“L-J_l\le?J:}Ll.UbJ;‘ULgJQSaéQ

by
Sl Copon G bl B Sebl Sle Cpon oS Cd o2 el Sl g5 5l Sl s
Ll (U5 5 S 5 s 63005k e Dl Dby j00) Glaes S 55 K 5 Ogeslm o3l b 258
bl sh e LS edale dxly sl oKl Jle YO JIVA O3 Obsamiils 1) ol s g bl anel
e Jse b Sheslinad b5 (08) w38 Sliiow ol @ a5 b 45 3 Ladils hala o O g0y s g3 505

Jbii JS‘).))JL’\\ GJJ§JAJJ AJ}MVDL}J;‘J‘} '/Q' Q‘)jjaz'/'o &Aﬁjb)bb&\")‘\.;jm('}&

https://jsmt.khu.ac.ir/
189


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

JHRTINE . . Wt o5 Jlazm| gdo s Y Loy ol L oS w550
' 4o 1E:l:t+3m} V) s as § 1 5055 a5 S5 sl

N = F,

br

N=s yo oo slies
O = Lee Gl
Zorit= /A1
ZpwR =\/YAY

D=a-b . SJls 55 o Gl il

05,5 i S oS ler A S I3 ekl Sppoa 2BV oS Sler 53 S s 8 T el eyl s
5 Ly baagad 518 0 slaas o plowil 0L 3 3 RS 5 (S 5 s L (Dol Sl e
G 315 Lals Ol il Sn walsl Sle 5 Gos aalsl 4 blaS pde o S0LL Slbssl (ot S
Voes S il Sl ol glaanl ams 55 Ll 3L adlas OLL G i 00 fome 53 5 Hdd ailiS LS
G0 JzS) £ agS 5 B VE oS )Y 038 (G s 635000 ¥ 03,8 (i WY (ol Sl o)

(T 238 513 soled Lo sa 5 5550
2 ars 08 5l 585 b s Gl (508 4l il 5an, 4 (olmial il ol Gl 4 3505 sl
S Gk 3 S8 S b Sapeil S Cals) 5 e YO A i esgdee (ilesl asllas i)
O 53 Solle OV pde (D18 O 4 55 (o b Solen aile R3IW (G S) s 7 lasbne
5 (V) (lanie (18 Lot Sl eslinal b a3 £Y 51 Gl 3l mle 5 Sy Gaeld b e sd sSl) ol 28
olate S Sl 3l (YO B IA0) Jla i a3 sdme 3l molt S 0355 Lt ld ulob (eIl Al S) Laplu
Sl 3 5t st e sl el GUls pe ((E505 Glaes > Sy peae 5 Sl B 4l (SSin
il g 5 13 ) e el sy 3 (0) aaliy aelsl @ aBdle pde romen 5 (Jlgte andn ¥ 1Y) alt ke
osba oS 8 slas (L YO NINA 05 Obgmtils S a0 4l o e S silasl adlas S
Ao pl GS0le 5 (S o3l L Cilanie IS Lot Al gy (s g sl bl (bl amel Ol I sl
EVOY EVUL ol s s sel e (6355 wsly (nle G cpl 55 3 S aeuloes 35 8 oS (6358 Ol
Olgeas a5 08 51 5855 L (sl asly (ke 31 5VL s lblial Gl sl & 3 S L5 15 L oS 54 4y
sdalin bow s adsl (6 S 2 S s iulesl andllas plosil 51y i3 S Blodd (6 oS al 253l 555, oo
b bl anslr Ol 51 cdin gy (608 4Bl [il5l 555,580 ()bl 4 S 3S0a oS ool 3l il slas ) e

G5 B BT LS jgba G Ly, 5 Sde Sl 0L il s bl plil 5l 3 Las plabs el

https://jsmt.khu.ac.ir/
190


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

Llo Lal g5 aile s Sl canlllas iyl 3 3| szl gl Glassls 5 st Sledlbl 45 A 6sls Oliabl s 5 ga ]
o Loy kinils (a4 hlas oS @313 5l e LS o Sy 5 b Bl 3 1 0 (o353l b
D3 S Slat s (05 Slasiie o8 olST s S Ll 5 L3 1 G 53 wildbsls S8 8 wbesls)
e RS ey anllas Sl gt bl 5 (S anei B 1ol anl Sl S Sl s S
Ly 2l (sl ool 5 o8 Clasie o 4 ary L) whidls | Gl 4 2555 adsl Lld o« (6ol
G S o3Il Cilanie [2S Lot L O] oS (6358 aew 3 S plowil 035 5 I8 slags Se3ll Il s g So 1l
23 ES,8 S (G Sl sl o2 5 00 Sk plal ) ddds &) 5o sl T sl s
Sl el 6,810 o5 5 Sl 4 dolad anl jaass slael @b 5l gslal &y goa 5 Lds Ol axdlas
DS 058 o ssgesl Al JAE 400w aalsl 53 5 Bdd ol S8 5 oS 5 g Sipl3k (D
S s s planil |y ol o el €S mas Sl O sl walsl 355 0035, (S5 5 gole slac b
3 Spon 5 SKsasl e Sls Cow oMol Sy oS el 4 oS 55 eS 03 S Sl g gell
adlas js s § b s (ads 5o dands an) ais Sl >l Sl el el Oljde s sl
oo 092 B T2 Sus Kl 5l o 535S ctle Ko oS Sube g0 ol Yo Cilanie S Lt 51,0l
bl asdS Slidss s .l eslatal (508 35554 asly Ol S eslul gl n (VYY) asdS Sldlas s @b
ol o135, (ICC =0/A0) s Ssasl sl 5 ACC=2/aT) L il sl Ssesl (6l ilanie 25 ot
oS3l las gl Ol Ssasl 0555 Gl SO @ a5 b e 5 [CC =4/2V anlas ol 55 (YY)
skl glast SEM 0 55 o5 aal s & SEM = SDV(1-ICC) Jse 3 ol 5 +/804 L iy (SEM)

(Y8) el 25 50553 Stemer o5 [CC (las Gl 5l SD (¢ 565100
2 L i S i) Y Ll caley bl g sesl S s S cnl a6 S o3I plonl b,
o 5 oy oslinl Sl e a1 LS S e 13 e sd (6 ,S o3Il (gl eddan § L s ol s (a5
As osls s 5 L ga gl aam Sl b33 8 o 05 Rl s s Ol 53 gl bl 5 laay i
35092 5 T12 (S5 A3 055 Iy (Sl s il a5 S0 35050 &0 Gl 33 L3l e 53 5 (V)
Llas ol Joee Sobe absa 5 aseie Llas b s o ead SGS @ 5 el o gUT ) eslinad b Ay s
BS b Jub s Sl [Las of () s esls 13 el pasiin bl o |y Cilasie (3 Lot LA 035 Cudle
e Sss dilys glacadle 5 il sy S bt 5 oy o 2l2D ot Ssosba i 3l G b s
DSl G b s s 53 a b eddslml G 3 ok O O3l ey L Jie 1S b (g5, sy b Gillas
S goy 1) eddyasiie bl e 5 A3 o3ls 513 A3 LS (o) i Osk 5 sl 5 A an S Cilanis
bt 53 )bl 5 s ) BB (g, sle G s cilanie ISl (g, 4 SIS sliowl 5 eny dle
L 5 o350 (5, Se3ll 1) LsSde (S kil o ols Lot Jsb Al Jos it ot S2 4 T12 sdd sl

https://jsmt.khu.ac.ir/
191


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

L) s S (6 Se3luil 5 s sae (H) o3 oo b lax 51 08 ahall p Saee 51 o A3 (OIIS0L L 5 >
Lsl w513 (Microsoft Excel wl,, s sazax)B=4Arctang 2H/L Uy o5 slis ol 0sls 13
S g sesl (655 0 b odlae Colizal o) p gl 5 LS 4 S sl ples ! Oga3l i Tl 53 LS dslons
A2 ealizad (1Y) LS S glag so5

S Ko g0 Shas lod g3l 45 pazes 3l as ae o 5 Calizal b5l ke 1 S o g3 Shas g3
sl b as st Jale 1S o a0 goil s S eslinad Guissd cpl 55 el Jsd BB UL 5 ols) sl S
5D ol by G 3 3,5 055 s (VAY) olss bam s W s 4 Sl oy Lais (+/49)
O ol (4/89) LI, Lo

s sl 51 a il sdtias Sl clae Colital i gl 5 AT ) gt | SMae DL (580l Sy,
ST (S o3 Dot 34 A plnll Sygo pl @ ey e S 05051 eslital s g Sy B8
2 o K s e S S LS b 5 slal 5 s eddmly e 4 o (SIS (gsb (25 S el
03> A Cand 5 S 5 S ulom OF (59,5 2 oo 0313 513 Al gy | (315 5 3 6 5 g1 0ddadly oo (5 5k
G 4 3B Saseil oS Sloy IS ccails o a0 il Cns s G a1 00 b s S sl ey 5 4
Fe55S et S5 3,555 lgear 5 (03,5 ead Glilalews L) s sk o &5 Sls B) B onss
OY) L e o

ot 5 33 DIl 3 S3esl s 038 o Ogesl plonil ) shiens 145 ) geSIS Sae DS (5 S 031l
ooty bws g a3 A0 asly 3 53 s bagly 5 Ol s e e Sl azsa N sl o a5 28 S e Ll B
Ciy 53 a3 W 4 L elBass Gt cul SaS L SO ek bl 25 8 e D13 w55, o2
35535 o8aSS xls L Olejam 5,8 Oloj 3 g ol BanildS w53 Vo ausly Cules (51 n e rlame (535 33 4
L s35n5] 2,585 Olsear s Coands ) OGS 4 53 53 68 Slas S dls o a5 Ol d B 1 Cond s
OY) o of ey S 5l eslinad

S sk Al o ls sk 4 B33l (B 035y Osa3l plnil (61 a8 (bl Calital (g S 0310 B
Wb o sasl Ls g 1S am s o Bgls s ol 5 @3S e 13 s b sk 53 2L b sl s
o3l Colam gl ool o T 5 Ll ) e a5 Jljs S il e 55 31 1 b0l B s S e 33
03,5 a4y 5B Sapesl &S Gles S .23 S e 13 Cenly BLE s 5 epw Jilie 53 Ll o s 5 S s
DB G Gk 4 sl e A O e S ) eslind L3S, Olgea o e e 31

OY) i o 5SS O3 O 5 et 4 5 25 S 0

https://jsmt.khu.ac.ir/
192


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

Slacans s Sl o 3 5a31 LOsasT ol plnil 53 dd plnil e S 51 aslizal b Olej o ahow sy Lol o531 dea
A e b gme O ge) il G54 o2 2 by esed Ll s sliudy i 5 S Oley ST B 1, S e
Wb ey 35 Ay S Ol il 5 ol (il slayl oS 3 4 eins S s Caalital § gares
A deslee

Sl e 055 Jold 2610 058 Sl 4 ol wlpanass sl (i) 4 Bolas sbe s sl e
plas 31 0pe3T it Ml 53 XA ol U358 65,5 5 sy 53 opl oS5 0 S s S35 05 S (ol
5 e 05,5 a8 Wl ey S Gl LIB s ais clia Ol s o ldplnil IASIAe s 5 A RERKN
5 s Sose0l es S 5 Aty Ak an slatia 13l aia Sl D (Dol Sl S plnil 4 oS S
Db IS 05 8 aS Jlmjs i S 15 adr s glazia 5 atia St Sde 4 gy e i sal S S 5
LSS st aal p anen i CLQS\ 5l e nls aelsl 355 6 ey (S a4 ol O soas sl & fb";‘
KA iAo 5 13,8 I3 U5l 35 053l i b alie e p3sse by S sla sl sl S0
Rl OLL 53 plamil i 5 dtls s (oole Glacdled a4 G laes S o)ss (pl U34S A3 ST (6K e
(YY) 0 S 513 (bl o sy 3 3550 Waosls s 5 ol e @y 3031 51 33 0 g3y ek

s 3 (0) 308 Slllas Lulul s G ol s e mlb =Sl Sl 3 sl i Sl Sl ol 6,8
(Hhas giladls 5 08 > diuly 5 ey 5SU 4w 4 ar g es GNae e 5L sl g
s b orie Slae a8l S meSI L 0o Jd 8 Ll s astls 5 i clis 5B 4 L s
b DL (g eS aBl ShIE1 50,y bl 4 M S s Sl sy S, FITT Jp0l 0 8
3 255 5 e bles SOl Sl s S (Dlae Dalad e s 4 5335 0 b s (S5 08
S Dl a3 5l (5 08 (Sla siznST 5 (Slojolt g 05 g4 Oy ) peSls Mae 55 15l e sles 40 Lles
S AST L meslie by el 31 s A5 eslinal e ol O3ls Ll S Cod S (F 5 ) eyled Sl sa)
Cind s o5 oS OMae 5 (S5 ) Ol adsl 5 peieS] wddslee hLEs s hl5il 5 Cualinl
Cead 3 Sled 1w (S a5 s J RS g e 53 5 (8 5T osled Sl ja) 3 S eslizad Lo
S (150 ool Sl jad) (65 Sae U Ol 5 38 D13 ax g5 i WSS Sl dlae Jls
2l e un0ley 6 S G L3 e b cpl SMae 5Ll s S s 5 S (6 0S4l Ol s s
ey oS s s s ot Lot O3 Ol Glinl) 5 e B S (oS SO N sled o seS o
SlieSa b Ll 3 ol Cnds 53 (6350 U oS g aScpl 5 555 Conds 3 S (5S35 ke,
Sde 4y 45 Sl el il o3 S (6 08 4 b SBlae IS Olees Sl oK 13 (D) Soab s VL

oot 55 de w53 Cdty 23S el Sl s Sllal o (a2in 53wk an) wia Coia

1. FITT (Frequency,Intensity, Time, Type)

https://jsmt.khu.ac.ir/
193


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

B s SLall Jol w5 L b Saesl 51 638 Sleosast 5 b Shy ol 5 ok
plmil Do nd S el el el Jgb o ai3s Ve Y ade s aSgseia A S
Voosled el s 5 (5SSl el 5 S (53lpn Sdlad Jold) 4iBs 0 De 0 O 035 8 el 23 S
(oS8 T ALl e 035 B Y el op el we3) S5 I s @YY el el S RIS
Joli) 4d33 0 e w0y 03,5 5 alg 3 el 03 JolS SO TV asled 1 ol (B0 SO 0 osled e
SISl el plondl ol e alaS 53 oS ol S5 0LLE .23 S plnil (anal 035 a3 5 o sas AES Dby jal
rp b5 N0 T o led Dl pad e 5 5 els plasl ek 5 (g3le ssbas 1 pssl 5 ps Jes 48 5l e il
s s 4B 55 e a3l oo 5l I3 (55 0 4l odlae 5 uST L o3 Shee L) Sl o8 ol &

Yo QS S e

o5 S T e B SN =0 e b D Gt el

ol Dby el el ) SSs

https://jsmt.khu.ac.ir/
194


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

VEL £ ™ 0 lowd ¢ pguiglomns 0593 (6 59ld 9 (o359 b )3 L9}

S S eS| SMae j3 iS sl gieds 1 S S

e el Sde Jsb 53 ey Rl e a5 L adliNe 0 ey bis Ol 1SS ) e

(i a8) O 5 i) SMae a3  AST L O (655 0 4l OMlae 35 Cida L2033 s

C,wafhrler.;‘ Sde b colie il s ol zul, 4560 U0 icas g i Oloyode I e

e Caliial Gl 5 olEl e ST L 0w (5550 ab 55 essa odlae 5 Shee 3 5gs 10 b SO 0 o ke o ses

S g b sl Bad 5 SL5L sheas DSy 5B

Ol b cwlie ST ja oy ol nal aids V4l Ve icasy Lis Ol ¥ LSS N e

Condy K

(T\)C;»)\ué)fﬂ

LB S i iladlad 5 O by 5 ey 4 s edle JSSapn onl 03 e S350k 05 S
O3y bt a5 ol 3 03 S dlate 5 ctlid 5B 1 s e Bl S i SOuSG Sl S
AP sy ol S a5 5 am s pag) el sy 4 i 0L U3 38 b 5B el s s S eslinal 2ty
Dloyode &S Sion b ol axia 3 Gioes Jau g5 55 sal oS (0031 St 3 sl sl plnil 31 e 235 8
Sl g 5 5L ol 3500 cnl s S 1a) DEUSES 2 ol o330S AL LB s 5y adds e O
5 ol 5 el g Sl el fo ol (ks e Sla ) (S S s (b O st
et LS e 5SS 55 55 S 3y gl Ko 555 s Slanle 5 e Sl dpel Sules o5
Ol sdalie b b s eals 13 5130 Ll 53 g 3 bl LB s el 5 S Dbl s 30

'3_}{ 4.2.:.35-\' w%}h‘j)b\‘ 6‘%)‘}}‘%/\ MUJ..’OJ_}JJ)L.(Y JQ)M%L&)‘)@MWﬁJ‘f‘

https://jsmt.khu.ac.ir/
195


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

BB L;..\;) 43‘)"5) ov\.&d)uw L;Lb&:,uglzﬁ L’JAS« u;’)j"T a‘jo.h “ fy‘.&‘ ;JUGA v:l.a.b G r}b LQLAAZM
303, ey “):J)‘}AI ML:J.: J}Jﬁ)b e.,\.&cjk.n QLQ}J‘}A TWMWJJ‘)M&;-‘JﬁJA}QL& g_A.jUaA

o { 2 AP
\ i1
¥ 4r.
508 . B Pty e
Z:r \ | F %'Efg
s __,} ’:A ~,
1 el PT,H_ b .‘{_ 1
-P. _ _‘. PPE N LI
A T § i el 1
_'l
- - ' iy § edeba
$ I - /{1 - g -’
= C it |
]

s Sk s ,S @ bge sl s 4550 Y S

https://jsmt.khu.ac.ir/
196


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

VEL £ ™ 0 lowd ¢ pguiglomns 0593 (6 59ld 9 (o359 b )3 L9}

s S350k sl S5 Y i

.JJ)‘}C,Jl;-A{)J\;ﬁawﬁ.]aﬂ;-)JéLAJ‘QM f}ém

L;La&w_,aj/u:ﬁ) A‘)JQ}LM‘&JL@ c;-b‘) 44'\)')) 6\.&(‘,\:“:3

wwﬂ/wjdj)_}l;&:&:bﬁjxj dljﬂgalwujyofudﬂﬁ)lu}vd fJLG%“"é"‘

S 1B L 5 5alS Sl eslimal 5 05550 05,5 Lilad (205 S (el Comdy i S5 ailyy, glacles r:..:.m

‘%

wmﬂ/ﬁwﬁubjy]uujf&)éwhwj@by}ﬁ)"f r:.i.aw

m)@,,)-\ajf,,

Ol mils o 5 SOuSG b Olajed o5 o ($35005k 5 (Dol Sl ol st 4l 53 51 il 1 oS 505 S
oren 5 POl Sl gl g oY Gl dedl s 055 ol Gladise (Sole 4 LA e ol
2> ol Sl jas ade s Jals oS ol e wal s S o 3L 1) ey e Sle sla 550l
6 3p e Sl Candy sy Sl eslital roman 5 ia 53 s S50k wly adr 53 B S anin

b8 el anis St ke
ols aslsl 3 6 ey SHG 4 $ole s L;\d;’-l.)w@ﬁrlqd\ Osdoid 28 o5 S

03 e 3 A5 a0 Sledia ool 5 03050 Sim 3l e Al Oloy opl 45 63 g anis Cis i plomil ke
ol 53 0T ) rmen 8 S plonil Todoen 05051 Sy el 0505y SLa0 55T ool atin ia gl
Sl s 4S Ls lasl 3131 655 05ls3 B EL la byl LB 53 0 5e5T g 5 Al e slaaal eladl 5l
3l 5 3l 513 s gy sl A3 plnil IBM SPSS statistics 25 il 5 by o 5 heo s &bl
«Shiss b Oge3l 3l eslial b laesls Jlj w555 Aal 5 baesls (oslaer 31 my 43 eslisal Excel 2013
GRSl b alir bl Jokod gl oy o Gloy wblie 3 cilie (slaos S Sl amlie g

3 S oslinal Lo s S Siln aslin g (S5 omind Ogo3l 5l 5 0/00 ()l pme s 3 (501

https://jsmt.khu.ac.ir/
197


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

basl

¥ dsdr 55 baaised G eag sasld 5 055 B Jlae Sl 5 :SSle Jald et sad K318 503 sla S5
AR PR (S D e 3550 53 5 S S 3lil lls Jdo O g3l sl 5 ey el s 0351
Ssbine A3 s J e Oga3T plnil b (S (5 S o310 Glazss pled sl mlsls O3 pl) oS 03
a3 S L2t 6 sl 0lis R3= IV S df = Y (p=aiaro crho 5l 5SS WD) st e oyl 0
055 Jolo Al ad oslinad o) e HYNN - Feldt o 51s5 0/V0 5l 2aS 0ol 055 5 s 15 5
(partial Eta Squared=+/vy:,P=/++\, F=¢/ova df=,0/Av8) il Jls sms 55 0L 5

(n=00) L&o}_)id)sf CJUW&&)Q}AJTW ‘Q}AJYJZ.;.: @b};{;ﬁ‘ﬁ}d) Solasiine Y J}J?'

YV/00 £ Y/\+ 00/+4 & V/ Yod/Vl £ £/ YV/£ £ Y/YY W ol il el
YY/V £ V/4) 00/FT £ 0/\ YOA/YE & 0/F YVAY +1/88 Y g Soselsb
YY¥/F kY oV/oY & £/5Y Yo/AY £ o/1Y YAAE £ /Y Ve &S
Y\AQ £ Y/Y0 0V e = VA Ve/vo £ £/49 YV/A+ % \/AY Vo Jps
YYANE Y/ oVt & 018 YOA/40 £ 0/TY YAV £ /A 00 Js

T1/00 £ Y/ 00/vt £ VoAV £ £/18 YV/ET £ Y/YY W el il a3
YY/AV £ 14 00/TY £ o/)+ VOA/TE & O/ YAAY * \/88 W gy @
TN Y OV/OF £ £/8Y VOVAY % 0/1Y MAERNE Ve S
\WASER AT OVNE = VAA VUV £ £/49 YV/ArE V/AY Vo Jzs
TYATE ¥/ oV 018 VOA/40 % 0/TY MNERVE 00 s

S S lsnn man) ol lauiloly 500 3 OL 6,8l 5 O g3l m D3l Lt 02 08 pesl b
a5 Oy (/00 5l 5SS (6l e o) ()8l 5 O gl 03T 53 S e DS e G (400
5 05l w0 Osesl i Ol 655 0 Sl Sl i Lyy cmmen 3l sy lsbas sl as S ele @
Solsline sl S 5 S 5 s $o5el0k ol Sl et 05 S Sl 3 (38 5 0l Jale) s Bk

https://jsmt.khu.ac.ir/
198


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

VEL £ ™ 0 lowd ¢ pguiglomns 0593 (6 59ld 9 (o359 b )3 L9}

AL Bl s Ogesl e 03] i slie Lgsa oS sls ol =l O3l pl 53 ol ails (D=0 /00 )
(i J}b)b}‘)&ﬁ(d}‘#&f):}ﬁb@jwui‘&l;c.b)‘.}o}w

A.JUG.A:)}A 6LhaJJ§‘)> @)ﬁw}&)ﬁg}j): Muﬁ u}a‘)i@bjuej; (5‘)SJA Quﬁ;ﬂé)lf.blﬁ)u)»)“w u)}ﬂ‘ﬂﬁ @L’b K3 J)J;-

YAY/A\VEY VY /04

FOAMYENYYNN | O el e Y

YUNERY VAT | o Kl

WYAVEWAT | Ose5l i

YOVOVEVVVEY | 05l e e

YAQ/VVEN N4/ Y <8 %k

LEVal A mVatl O ga 3l St

YWOYEWA/T | sl | V8

YYV/0\EVY/0A <8 %k

WV EY /08 RS

V& £/AAETY/AY RS Vo

YoV/\axos/+ Y o8k

WE/AEVV/E RIS

YYVARENY JAY | Osasl e 0o

ARRVZLE AW AR <8 %k

1/800 EIVARR AR ZRAVARES \/4¢0 Ye/ov
ARK EIVARR VAV V/EYA 0/AY'E £/v4
/YN deo /e A0 VA/XYTY Y YA

Sl 2700 51 35S (uls sme cla.ﬂeé

oS 03 L3 B AL oS SNl sl e 0sa3T Sl Bl iy Ssnss e e a3
oslol QA Slslins s ooy o 0 gl plomil b (e (s Se3lul slagss plas Cosls uilisls 035 4l 2)
50,5 Jels ol S350 Cus S (55 e oS sl 0lis (X = ¥/84) 5 df=y cerho 51 585 WD) s e
s ASeslul s (partial Eta Squared=:/rag, P = +/v), F =\\eve df= ) el s e 55 0L

235 g odalie (0) Jsdr 53> (588 5 0sa5T 0 p03l iy 53 35354 4l

J,el.o @ a5 O (/00 3 JS&;;_,S Sols sme cb..a) o8l Q_,.aﬂm go_,.aﬂui.ff 05 a8 Ol el e

https://jsmt.khu.ac.ir/
199


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

J.ala_?) LSJKJJLAJUJA)TWMQJA)Tﬁ j\j)b))j CJ‘FMJJ}JW.JJ\) 5}?})‘)\:«&‘ C)ju_'i g;“)}f
(P =t 100)) (obslbas Sl J 2S5 5 S5 amms GOl Dol Slo el 05 8 Slex 55 (5,5 5 Ol

Al ool S b B hle 5 Oga3T g cpasl e palie La oS sl OLES =W Oa3l opl L5 ol azils

(0 ) 55l (Ko 5 (e £5) 058 sl ol sy

-UJUG.AAJ_,A 6quJ§): fﬁﬁdﬁ)@)}f[))-ﬁ waJﬁjT@uJLhaj;jjé)}j Q\Ju 6)@.\;&)‘))»)“% cg)‘}d‘}“ﬁ @L’b .0 Jj.b-

OAAA £ §/Y¢

£Vor EVAY | Osasl e Y

£4/04 £ /v o8k

RUVARE YAA RS

EAEY EAMO | Ogasl e Y

EVAY £ )07 <8k

WA E /80 | Osesl e

OV EANE | Osaslm Ve

01/00 £ VAL <8 %k

ACVALTE --Vh S N PVS

OUAVE O/FA | Oga3lm 10

VAN VAN o8k

VANEOYE | Ogesl i

OVAY £ NAY | O 031 s 0o

OY/Y\ £ A/AY <8 %k

+/AYA EIVARR \YVO/AYY Y AQ/AYA
(VAR L VAR \14/08¢ a1 VYoV
AR EIVARR YIV/ANY Y VAVY

Sl 2700 51 35S (uls sme cla.ﬂeé

https://jsmt.khu.ac.ir/
200


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

35358 5 65 o DU ke o st 53 aes 8 o WS s 03 (S5 S Oge3l @l N Jsds

+/344 /AAA + /ARG /+4¢ /rAQ 0/ 84 s $)900 3k ol Sl i
+/04Y YA +/YOA VT AL +/V44 =S SNl Ol a3
sa/e 0 e/ o/ eV so/e oY e /0 YY Ha/ve0 Jas— ANl Ol s

+ /44y VEAYN A +/89V /848 +/AQ0 oS g S35
/o) #e/oYe /eoY /600 AT <JAVA J 8= s (8554154

see /o0 /YA V/EYE s/ Ve +/AVO +/80) JpS— S5

sl 1700 51 5SS (5l gns Cl:.w.

53 G e DU e b b1 s (U Jois) dd eslinal (S5 eded Osa3l Sl ey S e oS s sl
Sl oS ol e ol SOLE /00 (5l e mha 3 Ogel 5 S eSOke OVl a5 8 alie
Sagme (P=/088) oy (5550050 b (oMol Sl s 05 8 5 (P = 0/000) JmS b >Dol by a5 65 S
RS L Dol Sy e 055 sl e (8Ll 5 Osa3l Sy (Ske BV a5 S o alie 3 Lo
JES L oMol Slo el 05,8 Sl el (Bl 5 Oseil w55 izen g Sl ame (P=4/0YY)
Sl el asl (Bl Slis Cllas ol &5 Ln g ls gme (P =0/0¥8) JxS L S5 0585 5 (P =v/00Y)
Py G5 DS e ot 53 (S 5 s Ol

Sl g &S ol Cllas pl LS Oge3l e 5 S eSle Sl a8 alie 350,40 Sane L LS s
5 03051 i Sl Ml a8 o aslie 53 (P = v/v V) il s e J xS L ol Sl yeS 05 S
(P =/0Y) JaS U omas @35l 05,8 5 P=v/080) J 25 L Mol Slo s 055 slis 5,800
055 s (P=/0a)) Jas b oMol Sl s 0s 5 oSl oMl (6,8 0k 5 O a5l 55 cpizeed 390 13 ine
oo ol 8 Lop Slsme Pr=e/e0) JzS o5 S L S5 058 5 (P =2/00)) Jas by 55000
oo 53 sl 0sa3lim ) o tdn Sls oS5 5 e 55005k (ol Sl el w558 AL Sl
(V) 55 553,54 perie

Sy o (IAA) oS 5 05 S Bl ppdame Jlie @ a5 b (658 0 DS e 3 Laes S 51K a1 oslil Ol e

https://jsmt.khu.ac.ir/
201


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

s 48 5l Ol ml e (N ey Gl 5 (UAVY) S 5 (AN Dol Sl jed 0 S

o5 1oy 57 5 (6 s Sl S S e 5 ol DL S

) B iy
A WOl

iaaes £ goslbes £ Syeg g Jgeg £
el s

i 3 - [+

(423) 3938t dagl)

-

}Q‘}»JTW cQJAJTULﬁ d}fmij_}:S}ngs e g 6))401)\4‘&%‘ CJL&-:)A-; o_}/,f)%Jb)'_p)jJCJlfml wf.:l:.c\ )‘Aja.':

-

S S b 5 s G5k Ol Sl as wis St (Bl 5 i alie 4 Lol Gdes
Cuin pldl oS 515 OLES g cnl gl 5 St (5 5eS 4Bl Rl Bl 55050 4l S Ol 0L 53 655
o ke s a3 DLy Olyxr OU3 6550 U 1 (oS5 il 5 ey 535003k (ol Dol e anis
s Solsbas s (B L 5 Osa5l ey Osnil St o S DU o3Il ke Olps 3 G Slaey S
eSile DMl als QLES (558 0 LT 3550 3 Waes S o SlE )z Slp eSOl B Cpimmen LIl
b ol Dlyjes 65,8 5 IS L oDl Dby el 65,8 Sl & ol e ol WS Oge3l 5
el I3 sme sy 5550k

35205k (ol Dby i 05 8 a5 8L 5 O a3l m 5 Ogesl S s ire Sl S| Sl il rees
5 Osa3lm 45 313 0L il Ol b s a8 Al GRIH 5as Ol SR 53 S5 s e

L oS 555580 Olpee 55«58 05,8 L oaslie )3 S5 5 aees 55000 (Dol Slu el slaes S (5,8 kL

https://jsmt.khu.ac.ir/
202


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

5 o u,:iL:n eS| u‘“ﬁﬁ Om el p3 b as)le s S 3 (ol pae SO Q).oﬂuj:.:

el I3 gme JES L Dol Sl el 05 8 sl LS oS el Sl ol SSLES O 051

G S rb e Sl Sl 5 bis O Gua oS col Slo el 5l o8 gl 5 b » S a0 el gladl o
A (oS e Kiler Dlae s g AT S eslinad b (S -5 508 4l Lhes e 3slik b
Al Gl 5 age Dl S OMas S ea g oS8 e s S S O0lae (WS1ELs (s
S o Jes 13 s (5 ,aS 4l SRl a5, a5 osl 3,5 SMas cpl Cenl esls OLES aEasn o5 (5 a8
by 5 K5 e L 0T Jsle 5 4l U S om0 08 4l Oohas 5l S oyl el
St el 3 oy 3 DU 5 (25 (YA L3t (Sl (Bt (slac lmials datns il 0 ot
Anls F5e o6 peS Al Gl 55,50 (ol 4y D 1B (658 e 4l DS Sl s Ml Dl el anin
Glaasly b ol o s (0) 5,5 S5 (V) 1 04 655 0 S 50 53 55500 Slu 3 il 03101 Ol e W0
4 Mt 13153 S8 = (g 08 b Sl w5 Ol e L ezl LV dez Sl saan ODSGs 5 ol e
Sl s Sl s Gramen 5 Sl Oljee 5 Jsb ahex Sl SSlae Joles Lok 5 (08 a8l 15l 50,4
S s asl3 Olie r odins OSSOl o3 b s 40 o8 O 5 asls Jlids 58 S5 (555 50wl
slwl Col a8 eas Ol el ands 03 a5 Ll s @L:.l ol ar s g astls Sl YA BV Ol 03 Y
AU 1S 5508 5 oS el s ke 5Sile 5 Ul s Gles e Gllae sllax 5 lsliae alS
S oped b s ol Jleasl s 4 0K 5 4l Jds EB L Gl i .(YA) )l (g oblas
g S5k & g pde 5 as e AST alax Sl e p3sse e ite (Dl e Sde 5 s Bl
Ao ys il s 4 (608 Ot mdse o dias DL OOlLae sl OLES O 5 WU 33 anlllae 3,106 Sl ssan
Oles Gaall bsdns L3 Sl jad 31 55 b slagr kS st 5 YU (S 550 403 oS15 iy g glo i
A 0k Cgllasl 5 SLal glaskiS (Cgllas S Cons s (1) A Ll s g Slae e
S ool bl S o Lz SU g ol e 5 Gl ol w45 Sl e IS8 1 1 SOISG 540 5 a0l
JUSl 53 ot el ol 355 & (508 il 2l5sl 5an,5) 5 o Ll U3 JUos 4 55 0 Slae i
() Stk 5 s b b adllae ) s OA) 555 00 (S 5 Shos Cind 4 e ol (pl & 555 0 5
Ll )3 Sl o iy 5 oK0 OMae Sl s 35 0 Dl Sy el s e (V) 0L 5 5l S
g o plamil 1 ey ) 5 Ol sl sl (F8) ) 5 (OFF) OLen 5 1Ll laasly b Gl el

Il LS s L;,.alsjséjbl;mﬁjgl}‘c)t.uaj‘\s.wéli w:@d\@rﬁg&.o@wﬁom>gl;

https://jsmt.khu.ac.ir/
203


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

by 5 oSl Jilos 53 osls Vol Ol oo 1y o) 5 Oldlel - el 55 & plin s LY ¥E) o
a5 O s sl Olse (S 0311 (5l re g ISl 51 OLKan 5 Ol bl G 3 acadls da s g3 5 oy e
S35 ey ISl b 6ol ol bl G (¢S o3Il Cilanie [5S ot oS I3 el stdeslinal
Aoy ol OLon 5 55l i by ppamen 5 Aas e Rl 1 et Jlazm) oS ol Lol Slslons p3lis
el O 5 OlIlal cioman (F0) ol ol a5 S, O gt (Sla w3 (6, S o3I shtens nlie s
Sl s 4l o cpsh 5 Lsls el sl (Age SO 5 WSS e DMae (655 p ek DU o el
Joli Dol el waliyy Gl s 3 oS Sl sl (OTYE) 55 b (S Sblae Sy sE
Py ohah Oy HpeSls adyl Olas A8 ) ka (V5 ) oled Sl ed) A4S Ol el 51 (glas sezee
5 g izl ST L (6 5 Y )bt by ja0) o slie Dby o3 (508 (Sl penitnST LGS 5 glo ol
A s J S shea Jls Cand s oS8 Gl s om0 SBae 5 Son ) Ol
o 2 ST L S (5 aS 4l Sl s S L (V50 oo Sl jed) (53,80 S Sl 3 5 (S
ol S e ol Sl s ania i3 56 e S O 5 e i3 S Ll sl ) O6lae oLl
() disgad o)l 5550 S Sub y (lsbas s g antls WSl O gmeiils 01y 5 a5 ol
S o @l 1 01 5 ad Ol 5 dlae calinal ((Dlae Sl s L bl Dab 655 e Dl Sl el
3 oSS Cely S e sk Ao s Lo sas 0l 5 a8 S S w8 5 S Cands g3 el
Jele Al ds o B w48 Sl a3 (0 elad ) SO L Bk Jy e s e s ) L
55 dlad (VL gl oy 05 plesdleas S o (Al 4 a8 4 la ol (olS (e sl O 1) sl
(YY) Gl oddanst s Wae pgo O 5o (slaodins QL;@JSV.@«)L{(.:OB;&Q«SJSJ‘ 2R S m e dhas
S 5 oS 5 3,8 e e ol (K b ge il o a8 slae e 3 Ll 48 550 5 K ) L
o35 Ol bl o olein 550 (6 a8 4l olae 51 S o gllas oyds oS sl JMlae o 8 L b
2SS WO s D3l 5 S =5 o8 4l Othae Jlie 3, Shes dony o a0 @ 31553 Al BLI,1 55 oS
Do 5 Ol sld s b ol ol OEASES 2 o e Soalos pe. (MVIAEL (5 05 53 Sl il Ol 5
M| 5 g ‘uc)ju:‘-ﬁm_@j:pswwouf.mpyuwgglww\pdﬁb Gl a1 ) s
Getos 3 edidlasl M sl i il el S 53 ASL sl Sl s ea Sl ol S s
5 bl 5o 4 szt 5 5eSIE OO e b b Sl e ) 4S5 S Ol 68l Wl e ol
lasi 33 53 (93L3 Ol a1y 608 53358 (o = 08 4l DS 35 Go b 515 ilesls nlsl 1 a5 (ol
Sl hle OAlae e (ee OMae) JS ) (GMae qiem 53 O35 S & a8 b B0 Sl dilediton 5 g

https://jsmt.khu.ac.ir/
204


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

Sl a3 S50 S5 08 4l 5 bae ge Ot S5 Baim 3 (SIS 5 esdd g (23 50 (oSS
5 5 IS wlas e Sales 35 5 JS ) cdlas (giledle Jilpl Sl odlas opl oh s odias oS
Sl LT 18 48) (5 0 e SOas SLEI o s e OLLS a8 Sl slatins b (PA) 553 e
Sl Jise Ll S el J s ol cwd (S i s s LYs 5l S el olid O 05 S
Bl Gl 50,50 Cands 03 I s e eS (958 Rl 5 oS il i sl et (S8 odlas
AU 5 5 oS ODae 55 Dlae ol pde b Cands cpl 5 S o Iy a5 2 S0 (g a8
s 5 33l ge Oae (6K oS col O Sly s daled ey opl 55 .(V0) 3505 bLS,I ol Lsous o
b g 5os Gt 53 (M) s e I3l 1) a8 olae DL 5 b (oS 0 D Dl jad el o8 w4 4
dtls p DM (55l eaasiie )3 S 4l (655 0 LS L8 5 (6 eS8 oo 2Ll 4 &S O 5 L
Oly G () 5o Al C3L S 4l (658 10 D3 pl8 5 (608 550580 e oblae LI aS ol DL 0
el da e Sl S el Sod L OlE s S s 05 S L bl s 0 S e Lall &S al
a5 8 s e bl e 5 QUG ST palS Sl el 1y Olislac s ST M) (65l raasiie
(80) 3580 Do Ooli) Candy & Cod M0 e ol Uil pea oS 0l s GYGb ol
38 ey 1 Oy Sl ey Sty Slass e ANl 5 (655 0 Dl Dby S AU O 5 oo sl
s Sl el 4 dos B g g POl 5 (55 e Ol Ol el e s gesl doys TS sl Ol
sy ol 5 S5 DU Sl sed S A S amD e nl Culg 3 Asls 0L lsbes (S5 s oy

(EV) Cnl Olagly 51 e Sl 353 binys5 1 50 S50 LSS

5 03l m ke Ol as S alie 3 sls OLE (S5 oS Ogell =8 B Lb opar s
S (P <o /00) sy s gme JES L oS 50 S 5 JaS L ol Dby e 65 S 655 e Sl Ol L8N
Sl el ol (6 8L Jl oS Slidss sliss oy oS 5 5 ol Sl el ael s (5,8 b Sl s oyl
DSl 1 el Sl 305, (5,08 45L L2l 530,55 & S 331 655 0 Sl i gy S350k 5 Aol

2 3y ki sbas Dliis Lo b pols Guded il e g Lo 5 i
d o 5ls DL ol 53550 oS 5 el 5 s 635005k (Dol Dl el S 58 3550 3 pean
ot telie 3 Lzl KasG b slsbins sl Jg ails sdialS 3l (608 Al (Il a8 n sl g
b sy 63500k 05,8 5 IS L Mol by el 05 8 Coulis ()8l 5 O3l ey eSSl SN 2y S
55 3b (ol Dby a3 aeli (OB Ll Sty sl oS s gy Sla e IS 05 S L oS 5 058 5 RS

https://jsmt.khu.ac.ir/
205


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

S5k CIAYY) S 5 ((AAA) Mol Sl el Jels s 5w Bl slome Slie com p W IS5, i S
Condy 4 SAI Ll al o 53 FMol Dl el 055 Gramen 25 3058 eiie 550 53 (VD) e
oS 5 OB Lb 3 gy $3salk 05 8 S Sysess (4228 5 84 4 81 51 ol sdd S Sl jeT 3 13
ol 235 oS 5 05,8 53 S350k Cmmen (ams 53 G 5SS asd>) Lledd g Osa3] s 4 g -
Al a e i U ool Sl sed sl a5 ol Sas ) asly o3l BN U 1 s Ol
Sl &S 55 S5 0I5 e Jeiml il a5 53 48 ol QLS (S Bl I3l a4 el s b ST
LSS L bl s 4 Sl S -5 08 el e SOae adS Osls 15 Gua b Gl 3 e b
s b Sl 4 1) Jeaie bl ol andly Yol G 5 ol S5 mls glacil RS LG bl
sl 5 5 I3does Cilliee Cmos 0dd 0 M Lo goas (ae b 5 —d b alaly 4 ys 5 odils S 5L
Slaply el G g Oae 05 Jlal Al L odlen S SaS as)le Sl gy m et 4 i (pl
PRl s S ST 2 L 05 5 5 S g 058858 it sles 056 LB s S (5l

(V) 25l [ 55 ab a1l 055 A5lsm o)l SMlae 0T o5 &S o el 3 15 Ol ol 5 05 8 Ity
S 45 4l odlas iladli Sl s corse 650 DU el bl (lais s Ll
3RS 4 e DUl sddo il Cal gligl J S s ad DU 5 b ledle Coeal 4 e
Ao G gl ol 45 31 s an (555 0 s 5 3sd e aiS S U eS 5 Ol 48 peree  Sales
Soxds IS 5 K0S U8 daesee e J RS Jold e ds ol S e (Sen a b 5 LIS s
3 o S s 5y Ss Slai dle Se a3 S a3 3 Shes ok (5T e
Dol 5 by IS 5 Caleins Ll sSms08 5 5 oo (ndse 28 55 Dt e gl s
a5 555 0ol 3 et 5 me 3 5 0ol 4 Sl (S zms s J S Osls s 31 IS o S
ek DL Sly el Bl Sl L 5 sekd (EY) 358 e el | g5 Jleam il
el 5l a s v an boes s ania o 5y L Ol el len alstle (b s A S e L e ge 355508
s 5 BB als sl 0L @L:_? A rlq;,\ ada o b 4w Pl elas Sl ol WS (8Ll = o 55 5l s
(1Y) w5 S sdalie MRI Gy b 51 G5 505508 6508 553550 3500 iomas 5 A3 odalin JI5L 5 555 Ol o
WS 555 o OlE sy el OB 45 48 55 e Ol 5 My Sl s e os5ls 3l 0L 5 Ol S
ol s VU 5 A Gl a5 (68 e Sl S o Ol sl SAS el 1 ed aaa VN 5 A Gl ey 5 i
i VNG el JST5 5 aalsl b5 A 43 (655 0 Dl (il o ge 30y by o3 anin A plil s ls (5 lsbins
52 S 0 5 el aslal gy Sl Gl b G50 Ga sl (£E) Sl wslsl (93500 L) () Olieen
5SS ol Dl b K ledlas b3 Al e e DU e o ke A ol wllles

C,&; )‘J.; L;d)ﬂ;)jﬂ Q\)KA.A B} UNJ.H‘) udL}LJLs k.wj: c‘\.L?-‘v\.d 092 (SLAS‘ )‘ J.Q.J OL& A J}‘J}.& &‘Jsﬁj..‘"

https://jsmt.khu.ac.ir/
206


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

YE LN 5 ko ¢ PomgCums 295 ¢(559Ud 9 (o559 b yd (g3

Oblos 53 ol o 5 amecii 5 ooliv) Salys Iald 35 2 Islie gl 505 ol o @ 655 0 DS Dy o
6 Ol g G Dlides U Lol i O] Jlaas e 51.(80) ol 030 S0k 5 sllas 3 gl
Olgeas O S 0 S oyl ol el sl Oyt 5 oy e asl p QBASES (o o auls (i
SaS 53, hes DS b (S e s 5 N DB Ot U oS a5 e 8 S R s Dlas Glaas
5 Ul (sslas lag,s Bl b s ST W5 5 ol w355 a4 SIS Sy el 45 oS8 S s
Jodl oo 55 S5l Jeol gl sl ol il 5 SIS o gy J RS (S e Jeolie 53

(EY) Al on 2alS ol Olsn 5 Bl S2ul31 Jslas 5 0 S O S o Sul JRl53l Lo gd oo e e
33205 dar 4 e il g e S AS salie 1S5 s ey S350k el sbaaly DT sl
5 i ph Jleal W3 4 oS 5 s (ool Sl sad a3 Ll s (S e DS 5 (s eS aly lBl
Saben b 5L FITT Jpol cole, 5 258 5 5508 Sl el abaalse S35 St adblle b
Jolas pe 11 5 o ol S5L fumdo 4l pois SSlanSs 551 5 OBl ank = d b ol ( SDls — ae
oies Sl o ol bl asl s G (sl Yhanml edd S s Vs Ses 51l als g s
Ll ol 0330 330 (508 a8l Gl 553,550 S5 03 4 ST sz 350050 sl Soslen ol 033 s
orat 33 phipel wlip 3pmeS w4 Ll el e Bl SIS ST cldlm Sl Sl e Ol
Yzl 358 e pniss Slacdles JalS IS pde 5 asliy B Olose a8 553580 4l Sl sla 35 54
ol Lo S5 a5 el 03y (508 il (Bl 53,0 assle Aol b ki e o ao g cnl 4 sl ST 6ok
Dy o3 o3l o S e A e 4 g plnil B Olssde 5 JalS ol oS 550 )s Laasl
Sepl ) Slas e b, 85l sl Gl s S Olse 018 o S| El s 5 Ll dde Ol
bl e a8 (glasls p lss 5 Al Gl S - Sk 5 (Ll Jas cplle i (S o e o
o 2 a3 o plmil ) Sl IS Ctlis 5 S a3 s b 8 ol STyl 5 tls gl by nlad (oS
Cotld s a5 Ay sad oghlas a0 35l (6505 Bl 35 aS K bl sy e i 5,850 5 ol
Olnls 5 Olasl laply 55 plowil Jlad &) smay &S 1 ST gy B 3L S aze wal ol Gda il 58
358 S go ol 4Kl (gl 5 LB (g g e o ol 4 Vb ol I ke 0 b B s
3 S 4 Ll o et POl g Ll el (S J RS 5 Sl el s s alis L Sy
ol 4 IS SO e 4l Gl AL il sz WL S b S0 (IS L by (e e
o2l> oa SGud 5 L Jled e S il andls sy ol Shpel azdls 55 LS b ol s
5 Sl 5L O3 LSS & sllae (5l sl el by ol Al Gl (6 S5l (sl 43I 1SS Ll 5 sl
O8) A3l 353 a3k el o il b ol s 0T a4 a0 el b by 5 i b aal s (s 5550

}la:m:y (jehwt-i LS)}“T)LJJL?;\L‘”D Lﬁgj C)L_{Joﬁ J&F}ﬂ%ﬁt oMbuLl.:fpb- axdlae @LUW

https://jsmt.khu.ac.ir/
207


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

Golslas Sl L s ($530050 05,5 53 Lols Guiss Glaw ges 5 Sde Il LYs 4 a5 LI st
2 e 53 Ll isls 0L Osa3l m 53 555 0 DL 5wl (LIl 608 S35 olwal Ol J2alS s
5 BT 20 L Cglas g w1y S (6,550 ol e bk sed dli .l 0350 550 Dol Sl yad o3lle
Lles gati Caley JIS Sed 50k LS

4 e OS> LS}Q‘)DMJL?%‘L{‘\SMN&b)}@#@&}h)bmﬁ G 5 LS oS ~
45)}[; w‘ Jad rl}u‘ c@‘}g;;—bASdl@?)J b QSJP- b)‘b ‘_}iL«J de &:,.M‘V\.ESM&M J),era J)J)'}ﬁ
bl cad bl sl Soseal oS > L;)_iﬂ e Lol il ol O &S a5 s S rl?;}‘
553 3l a5 sl ) @U@ el by Bl edid e sy w4 g SI ol C}L.a\ Syl 6 S L ENEE
dmdu,-ucqw);u@SFL;).@Cyu\é\ﬁ.wl‘_;),,@w,:,ugsféuﬁ\m;\,\ﬁ‘utwﬁdaé,)
cmqb\.lfﬂjgl}ﬁj4)..«2.9;wﬂ)b_ijw\.sjlsjgjljﬁg}ﬁgsfﬁ;)zéfL;}Q\QL:.'?)Q.,\J
b o ety andls e 5 Tl ahex 5l S 6,5k e 4 Ll S S Aol sl il 0 g
FOLET 00 ad e pl el 5L AL TS sl S sete L S e S Sl s Sl Ul
ol ol LSS s 4 il anils 325 oS > gl S e 5 ST 53 b sl 48t b oS o ol
Uj.s}.‘ida@figsfé\ﬁ|6d>]aj|cﬂ;lfdCBUJJ.:}.J:@Jbg\gsféﬁzk‘&fcﬁwlj&{.@
w\ﬁl;.gE:j,\i‘_;adajbgjfng_<l|c§|)):J,ﬂjdadtfféésliédp-fgwﬁj.xglijM\J|L5:SJ>-L5]3§>L1
d_}v\:jjsﬂ&b-cw‘c&.k:ﬁu)kawqwML&QJQSF};JJLJJAAJ{L@SFLS‘F‘JW
(ENEY) 358 gt jre oS5 S 53 Dl s 40 Ll 5 e dlias olant] oS s oS >

BA 03 0L gmdils Sl o b ol asdllas 3 QB A S 5 Jgl g axlse oslacassdos b ol axllas
Ml.sj.s Jﬂr)b%wéuojﬁﬂbbm&uu;ﬁ)ﬁ d‘@bw‘fbwﬁ)|} dw)fb‘)‘}ﬁdtﬂa Yo
el o0y slac e LS ol

(@%ﬁj&%) LSLADJ&J‘)LJ?‘;«}._{ 6)}AT)LJ}L5>'M| QSJ&- (T}S oJLALA‘J..aB u:"aj}i C_{L’Q‘bé\;-jst.;
JJ;@JMwlbuﬁLﬂMw.quj‘é;o)j.b&iﬂu\mlAQTwunj

1. Recruitment

2. Cognitive

3. Motor Performance
4. Conscious Effort

https://jsmt.khu.ac.ir/
208


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

VE L 5l ¢ @guiglumns 0,93 5 )9ld 9 (559 b )3 lRg3

S 5 o
S5 3 ez Gk Gl Gl Sl etalin L oS 5 S blad $5 00l U5 p5l= oy b Sl
Ll 455 (5 08 4l hal3l 550550 a4 Dae 531 55 (35 0 Dl 25 4 e el 58 4 o8 oS LS ealis
el 03,8 slanl (655 0 S 35 53 S ) e G50k 5 el Dl e 4 e oS5 Sl
ORI 553,50 3 S s s RS 55 L 68 e 4l OMas B Cuenl Lol G mli s les
abodins LS Dby ol cmly Sy el esdle oS ol g adge al ssTal 5 das e 1 Al s 5e (608 il
sy G355k 5 T w53 ol eslial (OISl g 3 s 8 488 IS 4 55 e S35k 5 S e
O LS e Glime Do U 4 6 e DU 555 53 A (eS8 Bl Ll s, alsle 55 o e
a5l ey S350k el Lo peast 5 Dby jad I (B Ll o sast 3 5 358 s Ao s 5 S phds Laaoli

@'0)433;&3
&S gls fu.: S e sims ol SNl OIS > wlﬂ;wi ady 5,53 wloll mﬁﬁ dlie ol

oolad a4 Sl anbs hls Jrasn opl 208 e Sl s S5 W b ) b G gl el
<! (IR.UT.SPORT.REC.1397.036)

References

1. Dimitrijevic V , Scepanovic T, Milankov V, Milankov M and Drid P. Effects of Corrective
Exercises on Lumbar Lordotic Angle Correction: A Systematic Review and Meta-Analysis. Int. J.
Environ. Res. Public Health 2022, 19( 4906): 1-12. https://doi.org/10.3390/ijerph19084906.

2. Page P, Frank CC, Lardner R. Assessment and treatment of muscle imbalance : The Janda
Approach. Human kinetics,. United States of America: Human kinetics; 2010. ISBN-13: 978-0-
7360-7400-1

3. Javadipour Z, Sedaghati P, Ahmadabadi S. The Effects of Combining Core Stability with
Stretching Exercises on Pain Intensity and Motor Function in People with Chronic Nonspecific
Low Back Pain with and without Hyperlordosis. Ann Appl Sport Sci 9(2): €908, 2021.
http://doi.org/10.52547/aassjournal.908.

4. Hosseinifar, M.; Ghiasi, F.; Akbari, A.; Ghorbani, M. The effect of stabilization exercises on
lumbar lordosis in patients with low back pain. Ann. Trop. Med. Public Health 2017, 10, 1779—
1784. https://doi.org/10.4103/ATMPH.ATMPH_654_17

5. Mirzaie Z, Seidi F, Rajabi R, khoshro f. The effectiveness of an eight week exercise program on
lumbopelvic stability of women with lumbar hyperlordosis deformity. Journal for Research in Sport
Rehabilitation. 2019;6(12):1-10. doi 10.22084/RSR.2019.5141.1065 .WWW.RSR.BASU.AC.IR.

6. Muscolino JE, S. C. Pilates and the “powerhouse”-l. Journal of bodywork and movement
therapies. 2004;8(1):15-24. https://doi.org/10.1016/S1360-8592(03)00058-5

7. Richardson C, Jull G, Hodges P. Therapeutic exercise for spinal stabilization and low back pain.
scientific basis and clinical approach. J can chirop Assoc. 1999;44(2):125. ISBN 0-443-05802-4

8. Czaprowski D, Stolinski L, Tyrakowski M, Kozinoga M, Kotwicki T. Non-structural misalignments
of body posture in the sagittal plane. Scoliosis and spinal disorders. [Review]. 2018;13:6
https://doi.org/10.1186/s13013-018-0151-5

https://jsmt.khu.ac.ir/
209


https://doi.org/10.3390/ijerph19084906
http://doi.org/10.52547/aassjournal.908
https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

Daneshjoo A, Eslami SAA, Mousavi SSK.[Effect of Core Stability Training on the Balance and
FMS Scores of Adolescent Soccer Players(persian)]. 2020. doi;10.22037/JRM.2019.111518.2053
Skundric Gojko, Vukicevic Veljko, Lukic Nikola Effects of Core Stability Exercises, Lumbar
Lordosis and Low-Back Pain: A Systematic Review J. Anthr. Sport Phys. Educ. 5 (2021) 1: 17—
23. https://doi.org/10.26773/jaspe.210104

Maciaszek J. Muscles training for the stability of the spine. TRENDS in Sport Sciences.
2017;2(24):59-65. ISSN 2299-9590

McGill S, Grenier S, Kavcic N, J. C. Coordination of muscle activity to assure stability of the
lumbar spine. J Electromyogr Kinesiol. 2003;13:353-9. https://doi.org/10.1016/s1050-
6411(03)00043-9

Petersen C, N. N. Core Stability: Connecting lower core and legs. Coaching Sport Sci Rev.
2014;64:18-21.

Comerford M, Mottram S. Kinetic control: the management of uncontrolled movement. Australia:
Churchill Livingstone; 2012. https://doi.org/10.1016/J.PTSP.2012.09.001

Mahdizadeh R. The effect of core muscle stability on lumbar lordosis angle of university girl
students. Manage Sport Movem Sci 2013; 3(5):117-27. (Persian).

Sedaghati N, Hematfar A, Behpour N. The effect of a selected spinal core-muscle stabilization
training in water on pain intensity and lumbar lordosis. Feyz 2013; 17(3): 267-
74.:http://feyz.kaums.ac.ir on 2022-08-24. (In Persian).

Zahedpour F,Mohammadi M.R., Damavandi M, Agah J. The Effect of Core Stability Training on
Postpartum Lumbar Lordosis and Low Back Pain in Nulliparous Women. Journal of Women,
Obstetrics and Infertility of Iran.2017;20(2):89-97. https://dx.doi.org/10.22038/ijogi.2017.8876 (In
Persian).

Elahi A.R , Seidi F, Karimi-Zadeh Ardakani M. Effect of eight Weeks of Corrective Exercises on
the Lumbar Lordosis Angle and Lower Limb Function in Non-Athlete Men with Lumbar
HyperlordosisJournal of Safety Promotion and |Injury Prevention. 202210(1):55-66.
https://doi.org/10.22037/iipm.v10i1.36050. (In Persian).

Ghorbani Ghahfarokhi, Ghasemi G. Effects of Eight Weeks Corrective Exercises on Lumbar
Lordosis. Research in Rehabilitation Sciences .2008; 3(2): 59-71. [In Persian]
10.22122/jrrs.v3i2.88

John Eng. Sample size estimation: how many individuals should be studied?. Radiology. 2003;
227(2): 309-13.

Riasaty F, Rajabi R , Zandi Sh, Seidi F. Comparative Effects and Sustainability of Eight Weeks
of Corrective Exercises, Postural Reeducation, and Combined Program on Lumbar Hyperlordosis
in Young Females. J Rehab Med. 2020; 9(1): 88-101. [In Persian]. DOI:
10.22037/jrm.2019.111505.2041

Seidi F, Rajabi R, Ebrahimi I, Alizadeh MH and Minoonejad H. The efficiency of corrective
exercise interventions on thoracic hyper- kyphosis angle. Journal of Back and Musculoskeletal
Rehabilitation 2014; 27: 7-16. https://doi.org/10.3233/bmr-130411

Rajabi R, Seidi F, Mohamadi F. Which Method Is Accurate When Using the Flexible Ruler to
Measure the Lumbar Curvature Angle? Deep Pint or mid Point of Arch?. World Applied Sciences
Journal. 2008;4 ( 6): 849-52. ISSN 1818-4952

Weir JP. Quantifying test-retest reliability using the intraclass correlation coefficient and the SEM.
Journal of strength and conditioning research. [Review]. 2005 Feb;19(1):231-40. doi:
10.1519/15184.1

Pakbaz M, Hosseini MA, Dalvandi A. The Effect of Lumbar care (based on Back School program)
on Nursing Staffs’ low back pain. Iranian Journal of Rehabilitation Research in Nursing. 2016;
2(3): 1-8. [In Persian].

Dos Santos Brites N, Juliana AS, Claudia TC, Adriane V. Immediate and follow-up effects of a
posture education program for elementary school students. Rev Paul Pediatr. 2017;35(2):199-
206. https://doi.org/10.1590/1984-0462/;2017;35;2;00013

Adriane Vieira, Thaniele de Loreto Treichel, Claudia Tarragé Candotti, Matias Noll ,Bartz PT.
Effects of a Postural Education Program for students of the third year of Elementary School in a
State School in Porto Alegre, state of Rio Grande do Sul state, Brazil. Fisioter Pesq.
2015;22(3):239-45. https://doi.org/10.590/1809-2950/13228322032015

https://jsmt.khu.ac.ir/
210


https://doi.org/10.22037/iipm.v10i1.36050
https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

VE LW 0yl ¢ pgmogiomns 093 (559l 9 (59 b 5> LER93

Abadi MRH, Ghasemi GA, Goharjo ME, Feizi M. Effects of Conventional Core Stability and Core
Stability Suspension Exercises on Multifidus Muscle Endurance, Pain and Quality of Life in
People with Nonspecific Chronic Low Back Pain. Jundishapur Sci Med J 2020;18:(6):571-84. [In
Persian]. https://doi.org/10.22118/jsm;j.2020.207945.1896

Khalkhali Zavieh, M., Ghasemi, M., Mirzaie, F., & Parandeh, H. (2009). Studying the Effect of
Lumbar Stabilization Exercise on Proprioception of Lumbosacral Spine in Healthy Young Women.
Pajouhandeh, 4(1), 21-26..http://pajoohande.sbmu.ac.ir/article-1-744-fa.html (In Persian).
MacDonalda DA, Moseleyb GL, Hodges PW. The lumbar multifidus: Does the evidence support
clinical beliefs? Manual Therapy. 2006;11 (4):254-63. https://doi.org/10.1016/j.math.2006.02.004
Abdallah AA, Beltagi AA. Effect of Core Stability Exercises on Trunk Muscle Balance in Healthy
Adult Individuals. Int J Med Health, Pharmaceut Biomed Eng. 2014;8(5):243-9.
https://doi.org/10.5281/zenodo.1092479

Kumar C, Rao S, Thakur P. Effectiveness of core stability exercise program on abdominal and
back strength in school going children: A randomized controlled trial. [JND. 2015;5(7):7-13.
https://doi.org/10.15520/ijnd.2015.vol5.iss7.100.07-13

O'Sullivan P, Dip Manip G, Twomey LT, AllisonGarry T. Evaluation of Specific Stabilizing
Exercise in the Treatment of ChronicLow Back Pain With Radiologic. Diagnosis of
Spondylolysis or Spondylolisthesis. 1997;22(24):2959-67. https://doi.org/10.1097/00007632-
199712150-00020

Levine D, Whittle M. The effects of pelvic movement on lumbar lordosis in the standing position. J
Orthop Sports Phys Ther. 1996;24(3):130-5. https://doi.org/10.2519/jospt.1996.24.3.130

Saur PM, Ensink FB, Frese K, Seeger D, Hildebrandt J. Lumbar range of motion: reliability and
validity of the inclinometer technique in the clinical measurement of trunk flexibility. Spine.
[Comparative Study]. 1996 Jun 1;21(11):1332-8. https://doi.org/10.1097/00007632-199606010-
00011

Sobhy MA, EI-Mohsen AM, Hafez SM. Effect of Six Weeks of Core Stability Exercises on Trunk
and Hip Muscles’Strength in College Students. International Journal of Therapies & Rehabilitation
Research. 2017;6 (2):9-15. https://doi.org/10.5455/ijtrr.000000237

Seidi F.Relationship between muscle strength of the lumbar-pelvic belt with low back pain in non-
athlete men. [MS Thesis]. Tehran: Physical Education Faculty of Tehran University;2008. [In
Persian].

Bergmark A. Stability of the lumbar spine. A study in mechanical engineering. Acta orthopaedica
Scandinavica Supplementum. [Review]. 1989;230:1-54.
https://doi.org/10.3109/17453678909154177

Van Middelkoop M, Rubinstein SM, Kuijpers T. A systematic review on the effectiveness of
physical and rehabilitation interventions for chronic non-specific low back pain. Eur Spine J.
2011;20:19-39. https://doi.org/10.1007/s00586-010-1518-3

Roma Satish M, Sanket N, Rachana D, Savita R, Ashok S, Parag S. Assessment of Lumbar
Lordosis and Lumbar Core Strength in Information Technology Professionals. Asian Spine J
2016;10(3):495-500. https://doi.org/10.4184/asj.2016.10.3.495

Chaudry S, Farah R, Syed Imtiaz HS. Effectiveness of core stabilization exercises along with
postural correction in postpartum back pain. Rawal Medical Journal. 2013 July-September 38(
3):256-9.

Kibler WB, Joel Press, Sciascia. A. The Role of Core Stability in Athletic Function. Sports Med
2006;36(3):189-98. https://doi.org/10.2165/00007256-200636030-00001

Filho NM, Sonia S, Ricardo MR. Long-term effects of a stabilization exercise therapy for chronic
low back pain. Manual Therapy. 2009;14:444-7. https://doi.org/10.1016/j.math.2008.10.002
Bikaran M, Shirzad E, Barati A. H. The Effect of 16 Weeks of Pilates Training on Trunk Core
Stability in Menopausal Women. Sport Sciences and Health Research J. 2016: 8(1): 1-14.
https://dx.doi.org/10.22059/jsmed.2016.61458.

Cabanas-Valdés R, Bagur-Calafat C, Girabent-Farrés M, Caballero-Gémez FM, du Port de
Pontcharra-Serra H, German-Romero A, Urritia G. Long-term follow-up of a randomized
controlled trial on additional core stability exercises training for improving dynamic sitting balance
and trunk control in stroke patients. Clin Rehabil. 2017;31(11):1492-1499. doi:
10.1177/0269215517701804.

https://jsmt.khu.ac.ir/
211


http://pajoohande.sbmu.ac.ir/article-1-744-fa.html
https://jsmed.ut.ac.ir/?_action=article&au=310688&_au=mina++bikaran
https://jsmed.ut.ac.ir/?_action=article&au=158664&_au=elham++shirzad
https://jsmed.ut.ac.ir/?_action=article&au=127226&_au=amir+hossein++barati
https://jsmed.ut.ac.ir/?_action=article&au=127226&_au=amir+hossein++barati
https://jsmed.ut.ac.ir/article_61458_985c35ca010cb96a936af25a036f85fe.pdf
https://dx.doi.org/10.22059/jsmed.2016.61458
https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22520708.1404.23.30.10.8 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

46. Sahrmann, S., Azevedo, D. C., & Dillen, L. V. Diagnosis and treatment of movement system
impairment syndromes. Brazilian journal of physical therapy, 2017: 21(6), 391-399.
https://doi.org/10.1016/j.bjpt.2017.08.001

47. Lederman E. Neuromuscular Rehabilitation in Manual and Physical Therapies. First ed. London:
Churchill Livingstone Elsevier; 2010. ISBN 9780443069697

https://jsmt.khu.ac.ir/
212


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.10.8
https://ndea10.khu.ac.ir/jsmt/article-1-643-en.html
http://www.tcpdf.org

