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Abstract

Background and Aim: Gymnastics is categorized as a high-risk sport concerning the incidence of musculoskeletal injuries. Core
muscles play a fundamental role in providing trunk stability and controlling athletic movements. This study aimed to investigate
the prevalence of injuries among adolescent gymnasts and evaluate the efficacy of the McGill Core Endurance Tests as potential
predictors of injury risk.

Methods: This case-control study was conducted in 2024 (1403) on 273 adolescent gymnasts recruited from Mashhad, Yazd, and
Shahrood. Participants were selected using convenience sampling. Data collection tools included a researcher-made questionnaire
(covering demographic information, training history, and injury history) and the McGill Core Endurance Test battery. Data were
analyzed using Independent Samples T-test, Chi-square test, and Binary Logistic Regression in SPSS version 27, with the
significance level set at p<0.05. The study protocol was approved by the Ethics Committee of Shahrood University of Technology
under the ethical code IR.SHAHROODUT.REC.1403.035.

Results: Overall, 9.13% of participants reported an injury, with the highest prevalence in the ankle (31.7%), wrist (19.5%), and
knee (13%). The Independent Samples T-test revealed significant associations between injury occurrence and age (p=0.001),
height (p=0.001), weight (p=0.001), and training history (p=0.001). Performance in the Right (p=0.02) and Left Side Plank
(p=0.04) tests also showed significant associations with injury, while Trunk Flexor (p=0.40) and Trunk Extensor (p=0.60) tests
did not. In the final logistic regression model, only age remained a significant independent predictor of injury (p<0.01).

Conclusion: The study findings suggest that age and certain physical characteristics play a vital role in predicting sports injuries
in gymnasts. Incorporating these demographic factors alongside functional performance tests, such as the Side Plank, can be
utilized as an effective approach for screening and injury prevention strategies in the gymnastic population.

Keywords: Athletic Injuries; Gymnastics; Musculoskeletal Disorders; Functional Performance; Adolescent

Please cite this article as:
Jalali E*, Naderi A, Rezvani MH. The Role of Demographic Factors and McGill Core Endurance Tests in Relation to Musculoskeletal
Injuries among Adolescent Gymnasts. Irtiga Imini Pishgiri Masdumiyat .2024;12(4):221-233. https://doi.org/10.22037/iipm.v11i3.48583

*Corresponding Author: elahe.jalali@shahroodut.ac.ir

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



https://creativecommons.org/licenses/by-nc/4.0/
https://journals.sbmu.ac.ir/spip
https://www.sbmu.ac.ir/
https://journals.sbmu.ac.ir/spip
https://orcid.org/0009-0008-1636-5158

Saiety Promotio & bnjuy Freveation Research Ceater

oA (o apngne 1 6 S 3 crone] S8

Journals.sbmu.ac.ir/spip YYA-YYY Fo,lads A Vo,90 N F- Y Lo

— Sl gl b bl 50 JoF S (535 30 Conlitins! gl yg03T 9 bl iS00 Jalge ik

olez g scwln SHas

19 e dozxo 5300 Al pae L1F IS agll

Q‘)"‘ ‘QBJ.QLM: n)jjibl...u ‘5..1....4 ol.iu.u‘.b c@wwf o...\ima‘d s‘5‘>)l.ao‘ g_)ls)} 9 ‘5....1))5 tsmL....uw.u] oﬁ)f

VECRIVNY bl VR YNY il o g

IS 5 4 ol sl o (gl (185 (535 50 Sae 095 o g (e - Sl sloca S5 515 5] s 5 slo 35 5 (Ko Setmslios 1 ab g Al
oty plsiedy LS S (655 0 Dhlae Culitul slapsesl uel )5 2l 5 i) jo boaml gomd () Bual pol> Ghaghy il (o559 S >
s ool el ot oy sl

G5 Wgad (g 4 aiged (28,5 ploxil 99,0l 35 cagiin Sl el 55 sz g Ceslion3 TVY (59, 2 VT2 T Jlo o ,K5aiinldS guald =5 90 aslllas 0l 1518 (509,
Sledbl) wislogime asbiny Jol bosls (5 slans Inl aiS oo sgama ) gl 6 pdupmess dyz| Coger 929 b Ui, ol tiod OLRE! uyiws o
ol 00 0l g 35 i Sldllas o oy ] oLl g sl 45 59 LS Se (655 50 e oliinl slaygesl 5 ((Soudomm] 5 2 yod dble (3l g00
Wl Judod 100 (5 loline a5 St (g S 5 95 (B o903 eSiis (5 9ol 5 YV asend SPSS l53le 5 5l oolizl b laosls

saalive (AY) g5 5 (£VAUD) Cawd o L(/YVIV) | o (> 155 10 o] 50 yiion § Niogs (Shdmm] o BatS a8 10 5l oo 10 VWA ggazme o :ldaidly
aadls lobiae bl el 9 b (9=0.001) 55,9 il ¢ (0=0.001) ;5 «(p=0.001) o0& «(pP=001/0) ‘po (slo it a5 olo Hlis Jiius (5 oyge;l 0
O 03155l 5 (070.40) a5 00iiS o5 slayge;l Lol tasisls lolis b, ool b (0=0.04) .z 5 (0=0.02) cossl, il SO (501 gl (uizen
(P<0.01) wilo (B Jitins 00l sty Olgeds (mo yeitio Wl o Sitzd (900,55 8 St o islas gl |y (b3l ez (p=0.60) 28

delse al 6565554 3l Loceslioy§ (23555 Sloaams] (sharihes 13 (5o GRS (Slomzr SS9 (552 9 o 45 w050 QLS (gl slaaidly 16 yuS dzed
255 )18 ealitls g0 latusliog) 50wl 3l 65y 5 (5, 80b 2 50 S5 63,505, Olsiedr Wl ge il OB wiile (59,Shes slagyge)l LS 5o

Ulszsi a3, Sloe slo o5l o idlde — Sl SIS« Stliass sy slocm 5015 555

S Sl ) Wygeo 4 dlio (pl @
Jalali E*, Naderi A, Rezvani MH. The Role of Demographic Factors and McGill Core Endurance Tests in Relation to Musculoskeletal Injuries
among Adolescent Gymnasts. Irtiga Imini Pishgiri Masdumiyat .2024;12(4):221-233. https://doi.org/10.22037/iipm.v11i3.48583

elahe.jalali@shahroodut.ac.ir :Lsse Jgiume soiom s

222 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License



https://creativecommons.org/licenses/by-nc/4.0/
https://journals.sbmu.ac.ir/spip
https://journals.sbmu.ac.ir/spip
https://www.sbmu.ac.ir/
https://orcid.org/0009-0008-1636-5158

\\C'VJL.; ‘fo)Lo.;l‘: s\Yo)ﬁ«)

wilgi oo Sluyed (oS b g Slize Olisd 6B, 5 Sseee
OFN0) aams Sl 6 pdcaw]

2 OS5 @ g wly sixe Gl o Sles glagges]
Sl glagseil (plee il 5o Wigdio Dgmme s S yus
Slitul i sl e atld lped LS Se 655 e
@ ond > @bl by s zrhe (655 0 SOl S peg
WOlHEs gt 00 3L OMlae Cwliiul 5 (il ol o ol
VV=) aisS oo o0l 3 a0 Sles g Sl 0,b,0 (gaied ), Sledlb|
2 eoled e slacaw] mol38l b agge;] cpl jo cans (14
Wil (7)) sl b po Stliags aile Jlidyy sloisyys
GO, dedan Slo el Bk 5l (635 e OMlas o Shee Sgug
TN 95800 wgmme a0 nl s lacaul 25 sl e
4>l 0 ohgd Odac Cogll AT wes e lis waled o (VY
oals 1) Sdlac— Sl slacew] Hhas wlg o K5 08
YFLYY) e

| 5 S35 yo OMac Gars blijl vy 4 goaxe Olalllas
LLi)l (Y19 Len 5 Ggdlace (Jle slp cilasloy,
3,9505 Eouds 5 (635 yo Mac Culiiul o Grs o sjlelas
Oezred (V0) oS (3,155 plRails ol 8555 )0 golaisl e
oy Hlas (Yo + ) o)Len g 90 9 (V- VY) o)) g o)l
S SRy St wrge (S5 Mas gl laasly oS
2098 (VY V9) 068 0 lacawlion) ;0 3,0,05 rals 5 (Su5d
638 ee S 2 (6 S bS5 lobine bl )| Slalllas
ol LUYAY ) 00,5 5,055 655 o odlae cuwliwl 4 (FMS)
a2 9 SS90 Jalse laje (o) 2 4 399 walsd (>
ok Oy @ (Gl S o) BSSe 90515
Sl lszs slecwliong jo cawl b3 Jits (sleoaiss
el g2 g0 uils BISE sasmslis aS wilasls

ol dslllas (gt lusl ;o 8azge (iils GBIE ulul 5
Sl @58l 5 E50d oy S (oo JUs 1y ol Bua e
S bl (Slal Olszre slcwlias o (Hlas — Sl

5 el 3o 50 (G yed allo g ()39 8 (o) ST 900 Jalge

223 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

dodlo

a5 39,50 slodtds S 25 5 9 by el slagt g ) (So Setlie
Slomz 0, Sboe 551 5 (25> Slal oo 0l )0 (5,5 i A
(Jolss s pdy Bllanil 2,08 51 (Al b Swlioy (V) oS (oo L
@Yt Gly) 5 G bleall wiejls (o3 55 503 5 (Silz o Soales
oy a3l G O Setnliags (Mellie gl (V) o
5 Sag ! «Silig ST eradgpal i o Sayy 6 00 Slians Jolis
(V) el on,S cypas 1y 565 )L

oy > Seimlior) (Slyy 5 Slowz dasie sblse 925 L
Ol 0,10 )18 Mae = Sl glacew] (b 5l s sla s,
2 53 3550 MO B VIE b (b3 cnl 50 0ad 3,135 slacewl
Srmls (Soiliags o (F) conl e g yed el Ve e
A s g g 9l o708 D g Jold pdycenl (s
Gl ATV (05 50 g AVA (oo ;0 ol 595 &5 (i 5
S9u> (rizrad (F,0) el 0l (B)1S (25550 aglge Vv o
a5 |y ol SO Blas Jlo aw b ol 5l o, VF
s Cellsd jo Al b cnyed JalS @ o el aS wS e
09,5 (nl ) sl else 585 (Lol po3l dlaylel (l (V)35 o0
S S IUL SIS

dacasliog ¢ i (20 )0 e delse 51 (S lon 0l o
Wlgs oo i cpl cans el (635 yo O ae canlin & Slos
S g oad Jolie p jlad alidl g 088 (gt 5lbl o ge
GYL ot (A A) ams ialidl 1) Sl pladl ol b 00,08
s SeilSe sl g (doys AD 1Y) laceslias o 5,8 508
Olzed 1) 635 0 SMas Cooll Sueal w98 5 p l (SBU
Ol (Soles g 4 Ol obwl b odlae ol .0 )V 0) o3le 0
&35 3 (3 el 55 Jloiml (58 izl o5 2 ogdle dapll
O L) G co oS 1) 9508 canliols

Slgl el oy el 5l 65eStey JIg5 Joo b Bllas (rizmen
Jolse 9 590 Olee lolid il iy S ae (il 50 al> 1
Sl S50 else les cnl 52 O F NVl sl b as o Sl

s.J‘).H.u .\.\3)‘0 6‘0)43 u....o.b‘ LS"’JN d.a.vl....: 9 U)5 Y Cyw )A.E)

! _ FEDERATION INTERNATIONALE DE GYMNASTIQUE



https://creativecommons.org/licenses/by-nc/4.0/

fSen 5 Pl syl

e saogesl g SIS es Jalse s

A8 oS o3 (yge5] Jalis 1S S (655 0 Cunliiul (glagyges]
Lis lojons oo 5 Cosly il SO 5 AlS saiiSl
Al Ceolitwl el lacds aiursg

SNy oSl js o b adlllas ol eSS Al e o
slael bwgi (cwyp 5l g gihe 990l Saio ol
4 (D Sllrde ()2 Stz o2l 3l 5 095 aleciin
5 0 Jlo SRS (Kb o s > B 60aS
1 &, IR SHAHROODUT.REC.1403.035 o Lot 4, 55!
L psY sl Sialon oY slojemme dl,o 5l Ly 505 jolo
plxl 09,8l 5 05 weeive byt ;o Siwlion) Slapss Oloye
5 Oy el 5l Bas deolRil 4y (5,90 dnzlie b Goxe g 0l
BT 51 g 0ls mads 85555 ells sl |y o (612l 092
P8 cotgly olie Sl (gl aalls Glo & yp0 50 9) b bogesl als
olydl s 5 6,5 5 ey T JLasl s Lael g ailalsT asbicuLs,
c0% 0ol &S i axlllae j5 (Wog 03,5 Laal | dsbculs, oS
Jol) g0, ledol Lol gl iy < J>lye ol b 51 o
Oloyde) (g yod & yod (S5 Jomo 9 (139 03 ((pm oCopuniz>
Slass (20359 sloard) plo jo E8 8 (Seiwlioy) plate (n o3
ablo g (aud> o hugie lojoae g aibn )3 (el Sl
5 dF 15 laSogesl HLasl jo Stulie (o559 slacew!
oo AT 35 o 5 59 e b i L
9339 Gl alitl g (L pod & 0 (59,8 S SS9
S Eyed 18058 S S 4 bssye Sledbl (5 )5laez sl
oolaiwl ail 3aes deliyiwsyy S 51 o355 Slocaw! ails 4
5 e 5 i liiamen Sledlbl o )lys Sl Vo el a5 4
o] a5 50 el Swocaw! o)l Jlie S
] o5 42538 oo 5 o LT 48 wialo_to 515 ol la_Soges]
e b dlead Sulioys S5 > szl b on el 51 (30 (5255
Sz Ghesk lpiie 3l s lsiear eadisysle,S el
28,8 1,8 solawls g0 ool pnds g Judoo

224 « This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

&35 o Caliinl slagygesl gl 5 SIS ges slojaiie (sl
] a3 s glmoatiS oty Olsiea LSS

O 09d e Trhae Ghagh (ol el 4088 (398 Slaal ulul
5% x5 Shee g (o5 Al g oy wile) SIS 900 Jalge
S b (ol SO ohga) oSS (35 0 bl (slagygas]
slabaly sy slocasliay) jo (Dlas— ISl slacew! 5oy
3,10 0gzg Jiiuw g ,loliae

gy 9 dlgo

Jbo p3d doud ;3 a5 gy gualts -5 )90 Slalllas g3 51yl g3y
bl amsl> o ploul 0g,0ls g 05 wgdie 4l 4w o VFAY
A dw onl pd Jld pey g 50 lacilio) alS ], fegh
1YA) Casliog YV Lol imgly coylel diges il co oSt
30 ugy 4 aS 0 JLw YA B A o aslo b Gy YFF 5 50
22308 Dl 79,5 9 9959 slajlexe (elid 2 g o yes

ale (JL YA LA s aels s ol Jumghy 45 99,5 sbo,Lss
2 phite &8l Siitwliay§ Ol yed )0 &S50 Jlo S JSlas
(aan ,o aado YA+ Jolee ate 0 duls 4w J8los) ol ol
Solel asbiianyy wlol  eslio (ages Cadlo 5 (50555 5
L cablge 5 bl aabicgls, o clasl « 2 S0 culls sl
Oley 0 Glamb 0,0 b (sox (Sauocaw! pas (b jo oS L
olE b Gloyd slaasly )3 &8 jLie pus g caddllas 4 59
15 e plite Sliy e 5 ailiale ole 0,50 «ylsils (g 08 Jlab
RPN ¢

a5 % sl iegn jo oS s s Jal ashy 5l s, bl
b soenys >z il 038 5l Boios al @l 2 992 e
kles pae (iagh laedllygius Sl Som pas i Jate (agn
5 Sl el 0 do,d Al 5l eS a8l (B, Oledlbl 4
g1 sl iy oS JooST pae g caalllas Do Job

ools 6913,5 ,l3!

st g S8 50 AU Jals 425 s 4l
plo jo a8 lie (LB anle el Olde Slaw 5 So)

2 - Physical Activity Readiness Questionnaire (PAR-Q)



https://creativecommons.org/licenses/by-nc/4.0/

\\RY"_JLN afO)Lo.:: 4\7%9&

losgias jl (6 Kins 5 Sroul )] dloxe

ille (st 5 (s bl 5l TS slagses]
OIS Al Gl G glaib gy (Sen 0 p8) W15 5
OMae cwlatwl obj,l e e sl il lacas ailes oo g (0
aS 0gr ol 5l (S @l (pizen 5 S 118 solatul 050 655
Bl aidlys 5 0)l0,55 5 cslin 5,50 2l 5l lagsesl ol
A HLad 5,0 a8 (W Dl g (69 ,Sles sl e li b (s ol
Olseas LSS 6350 i caliul glagsejl (el (a5
i) sl sl 5 gy slabane 3 bl 5 e sloy)

(VY V)osis colawl B as &dlae coli!

I
W

v
"=
o

=
=
_—

Sobol Juloni 3 41 55
A oolitwl YV asens SPSS l5sle 5 5l sols o gy g
Sle azmen hrogi o)l slagby, 5l leeols rosi sl
sy Sl ol solaiul Slglyd s s g Slgl 3 o laslinl Gl el
&l o solitul B el B9, 5 g0dS yge;l 5l laools ogr Jle s
il g0 3 ] ARl 09,8 99 (e Beond (5o it gl
o S s ool g0 (B g Jies Tlaggajl 5l 55 ]
i) B gl piie bawgd ol g8y sy Gy Cud )b
3550 o yeitio S5 (g )Ty 93] gl Gehod sl jeiie o3 SO
oo )ly lejes g0 Lo psie (palel (s W385 515 ()
L StepWises piie wiz Seizd (g0 S (905 g 0ads

225 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

5 Ko 555 0 Wb 9031

oo glaggail 5l slasgerme S o (5350 Dl (a5l
ON S e DMae gl g Cwlitul (o)) jslated a5 e
%,5,34{45@!61,91wgﬁm&uoyﬂwl.wlou@\#
g 4 Al euSl Q}A)'T EPIRUIPRVEL P Qyo)"i 3 ailes e
G sladellygiws (03l £9,5 5l G sily S o
o Soge3] 4 lacuadse | Sy y2 )0 o Ja Comdg i sl
455, 3l e 5031 plomil (> 45 55 o dislgs il 5l g 05 o )
S (g o0 LséLzl B b ‘5{1?4.31?

a0 Fooagly b aeis Cundg (0 0uSES 10 o Jsl ygel o

5 ol 5 3 Loy oSl 8 o 5 (8] s & o
Iy Cordg ol blws SaS o Wb cduSaS b s
gl 59, 00l D300 9,8 (o0 (y305] o S i Selaxly
gl 1) a5 SBgs Cond Wb daly ool b g aid S 1,38 8l
30 0AIIS IS 1 (g Q}A}T)o 3,1 a5 sde Cls 0 9005 o
L S 2l ad g asle S 05 o0 )8 (il SO S
Dgbee bais mediee sbly 5o a5 )b LB el )
OMae Cwlatwl 5l pazls flacd Coxsy o L lojoos
gl SS $5 0

plrl jole byl o ypam po lagsejl o Sles 8o il sl
B0,5 oo Cud Camdg o haas lejion 4 bgy e slosls g ous
Sl o sl jep 5 B ogdee el a4 S by (0L)
Soslinl b 55 (solod (93] slzl oo 09 (6 S5l
alol 25Ny odalie Gk 5l ools Jdow g ol s g0
2509 D> 5 655 o DM 5 Sles Cod Lo g 2BS B 2SS
Lo (o855 ©)sd 5l wliabge (BauS S 10 05l (e
BB i iyt o S by & S aslind
IS e Calitul (e (o) 2 Sl (oSS Gl Jelod i
Oype oBlr g B (NS SIS 4 (5 e Dae (o
S (0

e culinal slapsesl mwals) sloSis bl sle
Ol ol (V- Y0) )L, 4 5,50 ipgh 4y o oSS (555 10
Calinal 5 &0 slaggel (bl g 2l (o Soa b gl
aS aiols ol baadly .ol plowl 0,0 oS 4 Mo ) I80 5,9 50 4



https://creativecommons.org/licenses/by-nc/4.0/

fSen 5 Pl syl

e saogesl g SIS es Jalse s

ol S 2l e o Rl ey b S S S ol
(N oS Gl il (el o LY L gl sl 00gy S,08
BAYID e ool b oS o oy 3l o b HLtSl cogd 5 caslis
Scawl  blis ;0.() loged) 08,5 513 cam laes, ;o LYY
WShEd g (595 Gyzmen Glly 5o (Swocesl pas b ol
A edline Cuws LSSl g o)) hate g3l deodsy (oS
g b e ol 4l a0 el 51 #e Sl Gt (S jboay
Ml 35 505 Cuedl a5 (5 el Wilodg S eie gl 5 Cawd
1y siedon sl gbaasl g 60 Ses slagg Nl 2 il Kiny

5l oo iz 0| 10 ol j9p G2l gl (e ol

L obeassl

L gl
#l
ob

oly Jeaie
N5 S

[FYPRRY

Cewd el

ol 55

Cawd &

aelu

&)

95k

oy g ails

LA g g 58

Roladb o

o

e a8 5 15w, 0,90 DAaCkward elimination .,

Al ad S b s /oD (g hle s

L asly
AT Jslae) a5 YA waiiSeS 18 YVY loo 5l bl ool 5
o @95 Jelos 53, I35 1) (o859 ol 0590 ¥ legaa
Oy i (AYVIV) 3,50 VY L L e 4l a5 ol )L s
Sl > cople b aS glasl sl ool plas! 043 1) ol
(silid lagys by o Srulios 5 S0 lasgd g Shn

Jds @ Yot a5 C8 .5 155 pgo a5, 5o (£1A/0) ol 3,50 A

5 10 15

Syl 2

Ol92 9 B Cwwliog§ 58 oyl Aol (wlul 3 boawl Slglyd a2 je Jgur) Hloges

o] dislu (330 9 b G Cunlins§ (ot Buion (G puiito dum o (512 90 (5 9 S F 3903 gl ) Jgue
by el Aol (GBiyg el g s

p-value t (n=) (n2) L yuiio
Y- (Y/9) \YY(OYY) VEY(OY/T) 5
\ e VACEY/E) VY(CFYIV) VY (FV/9) : N06 )i
<efee o/t VWYY \-/pEY/8 \ /AEY/A (L) o
<efee 10 VO IFEN\FIE VWARENF/Y VE-/0ENOI0 (o sl a3
<efe o/ FY/OENY/) \AAESRTA YEIVENV/A (P 595) &9

226 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License



https://creativecommons.org/licenses/by-nc/4.0/

\\C'\”JL..: ‘fo)Lo...‘l‘: s\Y0)3Q

o Jine 5 99031 guls —) Jguz ol

p-value ¢ hing ol il SBipg el g s o puiie
(n=) (n=)
<efe o /) DAIBEES)Y YOINEYAY YAIBETY g 4kl
NEYN ofe ¥ BOYIT) Y- (\YIA) YOO Y/A) o, o
YYASIA) Y- BAYIY) ARV e SuslD o
-y - IAF Y T wim o dule
I JIA YEYEYAV/Y YOOIV VISFETYYY 45 oS o5
-J5 10 ANIBES < ¥ AEITED 10 AF/AEEQY Sl gt oSl
oY Yy FEINEYYIA DY/PEYY DOFEYYD sl Sy
¥ YN $O/5EYS OYIOEY VY DEITEYYS e S

05,5 3l st s loline jsb 4y oyl 05, o g dile
Olad> sl g Coir (Jolie [3(P<e V0 )og caml o
SO Lo as ol lis bl (635 o Odlae el slayges]
Oy 03553k g 4l eaiiS w3 slagyge;l a5 I 0 (p=+/+F 4

() Jsiz) D5dgs cops] aislsly jloline L3I a3l ol a8

Jolee) ;a5 YA olaws laz o8 Canlios s YV les 5l e imgts ol jo
e 250,87 G515 1) (G859 el S0 oS s (au0,0 VYA
(20,0 VA/B) Cawsd o (a3 YY) b o 4 bgypo o] g9
! JS 0o 0 #r 5l Gias gaamme ;0 4S5 0y (duo,0 VY) 55 4
3 ehn S g S slajlad Silo oSl cplaisls JSas )
R ] i B po 1) (2le cnl &S el Solie

539 By Sl a5 0l LiS (69,8 (sl ke A lie Lo o

Boalbins§ 59 Gz b yuiio bl coml yad Cow i (8lp Socunznd (ygmm 5y (39031 @S Y Jogu

p-value 0Odd ratio (95%ci) L yiiio

-/aY S0 n(% )M
VY1 - ¥/ N) o3

<efe e VIYYONYA —=V0) (JLo) ¢y
<efe e VOO Y —1V/-Y) (Fosilw) o3
<efeey VSO F = V/-9) (o,55hS) 039
<o) VYO =\ /-Y) 559 Ao
<130 AV (YD = YY) d s clacgld S
<IYY VIYY (- IAY — VYY) a0 dud>
< [fY Ve N(+/294 = V[ +Y) A5 oS o>
I5Y Ve ¥(-13908 — V- - A) )55 s 0disS 3l
ofo¥ VY (O= V- Y) el S
ofo¥ V(= Y/ Y) e Sy

CIABZ o ¥ =V [+4 (P<-/e V) 00,0 8 b )39 i3l o, ok

S il as s ¥ U i, able (il oo ya 5 (OR=V/-5
(OR=V/+Y (CIABZ V[« = N[+ ¥ (P<e/e 1) 5 ol yod ]

Cialil Jlo o b aS ols olas o patenin Stz gew S, Joe
\/&‘p=~/“\)o5~;6@ww)o\”\” Sgd> MTJLQ.A}‘ Cyw
03 il e tle e opiomen (OR=YY) ( CIA0Z ANVA —

5 aly il SO ge5T o sicind 3,Kkes ool 1 ogdle 3o (OR=A/+0 Cl QD% o/+¥ = VY P<e/o+)) aoys O L

227 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License



https://creativecommons.org/licenses/by-nc/4.0/

fSen 5 Pl syl

e saogesl g SIS es Jalse s

Sl pad uSils 2l Lias ol 5.5 (655 o Oae Culaiul aise) jo
09,5 99 (et (5ol Dglis D1 (g 5 4 Cusliil (slayge3]
(5l S Sundg (65 oy adsl (28 DS 5555 ol
oS ol O Sl ames ol ogr VL (S sspdml 09,5 5
St o (il 28 QlSa 655 e Olas Culin
oA (b Jies a3LE plgiedy Wlgsad g 0,00 ]
(Fe YY) 09 aid )5 55 o e

@ gz (50 O)9pd p gl Ghagh lealil ggexe o
Sl S5 > 47,51 i)l 0T K55 55 55 sl Jlas Lele
il 5o ol Jlazl Gl 5o il o (55559 Al 5 50,8
sl oYL gt ©538 w ma el 5l S Ll
Ol 50 85 ol sl (69,509, p3kns ol Sl 1als onl s
9 o) CeleS W) 2l SaSS Sgue (s ped Jb Cupse
Ol ol 52005 )13 e plajes jsbas (69,3 Laulyd 4y 4z g
Sl (50l sladilze I (S (635 0 DMae Culitul wiz e
o Sl (B0 Jlae 2leia Ll wgd oo Dgmima Slow
(s b s s Dad pl e b g0l K ]
390 Olejpd Dzt 5 65550, anlE 5 Sl 6l cuaS
2 A s Bl 69,50, 4 gl GBS 18 L)
o9 2l 5555 slacam] 5l 6 St

axflbo gycy g

355 0yl 090 ez 4 lgise SRk (ol (Lol slacusgus |
Soleblogr  wlol 5 lewwl @ b slaooly  wass
olyons j5lol (6, gm b wilgioe 45 0 (5 pslen pFALS S i
Sy axzlpe 4y 5L S (69190 b i slacasl )3 059 sl
sl E300 6050 S 5 2o als Jlazol az jo 5 aiiily
e daw 50 diged drael> ‘_jaf,wf Jdo a pgo (FV))o,ls 0424
CodsS g QAT (nped Dad (97 Skl B S il
Jolse plgrear wiilgs oo o pite (nl 9 (FV)09s ndy oSl s
38 B it Lails) 5 bl Cal y 0aliS hgase
Ol @bl s Slas Lo 4 BMD) Goy o055 (a3l psms
Jae 3y lszg Camaz 50 ol e glacyogaome § ()39 9 W3
ool BMI Z-sCOre ;i oolaiwl a57 Jl> jo aid ygum S,
ool Sllls ;3 wlyi e CDC b WHO aiile yiine sl lone

228 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

CIA0% V= V¥« p=+/-Y) sls Laalpdl 1) comnl Jlais! 55
g Xdd o ped Slad> Sl iz (blie ,o (OR=V/-)
son b bline Bl ohid (it 0aliSh 5 oaiiS o3 (505
(339 8 (a5 Aisls olis eadl (Egeme 4o il ol
ol S5 Fige Jalge 51 il OO o 0 Shes 5 (B9 4kl
Ot om b ol Jae 5o bl wiies ol
slcwliags as Loe (pl 4 wile (BL Jatase 00isS o ion
2 ey g)blixe jebay 053 Soler Gbles 4 Cond 555

(¥ Jgoz) aiils J1 8 ol (50

Ot 95 9 Cwd ol o (s a5 ols LiS gy (ol s
wizdls lowlion) gl 5o 1) (ohys Glacewl eond Gl
55 et 4l s ol 5 bl JS 5187 1 i o5 laisSay
oolaial g A5 sy B «s )5 S > coale b 581 ol isg:
el blyon Stwlion 5o GBg8 5 Sbod laplal 5l pglae
©Og g G5 ety S Rgh @l b ol asdlllas slaaidly
saaie Slalllas ;5 a5 5il5 5 s o (Y (s gl 0550 50 ohga
(VY=Y wloads (5,155 shas 5 >lg lgicas

Al g (59 B oy aiile (698 sl Shg ol las bcols o
g2 ol (9% 09,8 51 VL esdcaml slacuslion) ;0 (8559
sl Jon Smoter 3 1) G Gt o ORI Olee cn 5
15 LS (gogm0 (ss) 3 039 5 98 SRl L ] Sl 5 ol
632 sl S oS Sl livlyon (i Slalllas (550 b sl
Jiz e (YF Y0 LY) wlaiils Sie caml Jlis! ioljél o 1,
a5 0)I3 S92y (jg 9 W B egas 3 Al slagh)lS
S S8 g bagiagsy (wlidhy, o Dalis 5l 36 Ylaio!
|y o it el Olieasd gyoelsl dF0 V) cad Falslae (glo ie
355 (A JBae 008 (i Jelge lyiedy (alad jsbay
Sl L S Vsh 5,5 dil ol s @l Kes s |
agzlye 51 B0 Wlsi e a5 o 9090 1315 LUl o 5950 Loz
S5l g Fodzm Sl > 2l b (g yed )b b Sae SYob
@il ol (A TV PVl SolKe gla,lid b e 45 5,50
s DAl g ez S e Caedl p dalsdS Sladllas b Lol on

ks ..\..Sl.s YU oo atilo b o), I8055,4 50



https://creativecommons.org/licenses/by-nc/4.0/

\\C'VJL..: ‘fo)Lo...‘l‘: s\Yo)ﬁ«)

sloasli 5 g0,Sles slapygesl bole aus o (gloygs (oSl yé
loadlyy (b o g il 00,5 o Slatiny S iegyg il
Slg cublage Ghigel ohgtr sl (5900 4l lile (59,
oolitosl g Slgs 31 iy ol s 2lS lym ol saioyle; Lol
coin ) a8 wlid Clst el ol 5o g slupl,] slacSSS ;)
A S e e Rl sl e kele plgredy Wb cels
Sewd oy o aiile Jlat (25 p S peT (uled yo 0gh AT
o Ol ped bl slajlily (655,854 5 cl 559,2 $il5
gl s 9,0 (2L )0 (cate (285 Wlgi oo (5313 9 b o s Iy
LY

295 ol

(v 0355 el Bl sl o] Slalllas jo 99 o Slpiin
asolms gy WHO |, CDC sl o il (slopuliio
Sg Judow o Sl o1 1 g soliul Llg>4s BMI Z-sCOrE
9 G]}b sl yiogh ral.?d‘ GALLAS ‘_gLa:b_>|).L= sl (izen
oSy Bl 655 b D)9 slagyb B o Sionsy]
3905 Sy enyed b Ol alal)y 0,l)0 (5558 waled Wilg o
iy s il 1 el e 55 S w8 o]
L Lsy 635 e b Sl jod o Dhise = orae iy jad wiile o>
Solas b5 el Gk 5l Jed 6,50, oSSy
S Jolge a5 4z g5 ol ogdle .00 0 dnogs (RCT) o0 J yus
oL aile (68, Jailiasl gl )l 51 sl p5Y 5 sl (595 S5
oolaal (6550, 9 Cdled il ln St slolnl 5 (38
sl Joe pbai saud i o bl slaJow 5l eolitul wolys jo 04
Jelow 4 wlgs oo awdiz e )3, L g sl Yol
S g 69 8ee (SS90 Jelse (o5 5 Sl Srslr 5 plojen

& S A
ol S Ol (oesl (e &S Sl ol adlae (pl
] Sl Jiss g jloline 008 (i eie S (S, g
6520 68,8lae Jalge aSGilogzr gl Soo0 leas 05 ol Joo o

229 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

2l Grdipeesd oles o a8l anils olen ay oA S
a Olgz g slacliogs Jold L (gl iged 1) Conl Sgaoe
wile ooy ple ar |) basdly olgiees cnlnle 5 o9 43
2lo peni 500 Gblie Glaciaes b sl > slaculio
asdllao g3 bl

5 oode el &5 Sl Jlojo g8 abals izl g
Otl38 Stlias 5o ol (80 g 039> 50 1) o 60,8 s |
A 3l ey g 530 Cewliag 5 TYY) YU diges pons s 000 o0
sladelon el (Ka2)8 5 (oldliaz 295 L ol e (alide 2
(s> el 00,5 0al8 1) @l g el Gl 5 558 L]
G (A iy 3 Jansgio ((goiedars) O lpe calites zolans iy
Gl Dglae (55 Shoe slrog,S 50 Sl Jelge 4 Cons Saal>
L olyon o28ly slaools 5 s [, KaLidS b (pgw apd o
e Cuolial i 6lyy JS Ko yine sloygas] 5l oolinl
ol el 03,5 el ) las 5ol jlael g cds 535 ye
O3 ) S5 s Syt 9 SBlSees lacsls oS
el 50 Jins Lol (ololid Sl o pitaniz Stz
el Ll el 0ls 2l 311 2ol s & 08 g 03,451 wal 31,
0 oy aiile) oSG glalame 45 (6 yeSesluil LB oo yuiie
laazsly 05500 2ol (o,5kes slaggejl 5 (suyed akle (09
Qi O 5 o0 Soasl 0 palis 0 5 LB
5 oo S, (gl 9wl axsls Gle g glacislioy) sl
SRV IR CONWE S\ g D

608 ol

o 5k bl ]y (g ped laasliy il Seiebiens Olaye
22985 o b el (Ul g5 (o ped L 455 9bods cwisS' (2
e ey cod b Gl (o a5 O g T (o ped aiile
o 7S5 kadlal ) 6Kty 50 Wlgiee (nped DAl g
b 535 e e Cugli slaJSSgn 2l il 2 ogdle 0Bl S5
S5 5 8l e Gl gaite 5 o, ey Dl yo3 5l ooliul
Ol > g bg Jobs Ol yei «Solns SO glgl aiile « o5 -
U5 4 S0 gl Cualiinl b 05 g0 drogi cigzraiz 0,Sloe
Sl g oy G 4z 5l (uizmen 39 oo S5 (60 ,Sles

Gk 3l Slewr Cundy et Gl cpdyon! o su,



https://creativecommons.org/licenses/by-nc/4.0/

fSen 5 Pl syl

e saogesl g SIS es Jalse s

&8Lw olay
s Sl il BB ol b Gl sy o
ads el ons Tl glusl glaissy o IS slo Josllygiws
Sledbl el 5o 51w Gls S ygo 50 b pally) Bauses o
dges Laal | lalET asbegls ) waalllas g, 5 Slaal )b, SIS
BB S gl ol ik g s
5 wondge 99,8l o oLl (SApiun; slaiagh
sas ol IRSHAHROODUT.REC.1403.035 1 as

]

S &be
plel sl lojlu b olys 51 o ol il yo (a0 Jirgss ol

OB Ny 5 s
Jolre 00 B 51 o 52 58S e ipdyse |y O slyne
e g anlllas (H1b o Pl agdl Wi el 570 4 Giegh
J.:.L?L'S ‘lﬁsd}aﬂ ‘_,;:L\...,e 6‘)?‘ 9 osls ‘5)5%; ‘L';’«‘)'?‘ GL&’JSJB){.
9 OB (septde (b jo Jled) Gresdeme pSo aiills
O e aioren g duidle &S lie alae  ole 2,5l
Ao ol s Sles ol s il 5 dlas 5 et
cails &yl aosls (5,910,5 ail )3 50 (0L Al e 550 aioges

Bidges (5, Ken dllie (slgie ML’ 9 2l by g s S

230 ¢ This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

S aile) (635 po dlae Caliwl (slagyge;l 5 B 0 ped s
Lol 59 b (losie slaulon jo ol (Sos 325 (sl
S NS S a8 ysie gl S 5l e Lol s las
caile (Bl Jow jo abld jgb a4y s g oslocawsl ] 09>

W5 pa dle 503 sla Sy Caenl p lorg wuST il oyl
4 4z g Dygpe g 0500 G pdyaml bl 5o g yed able 5 o5
oy 098 g0 aBLI G SR L a1y T in e (gnez
G o DDae S yagpl Cwlaiul 45 b asie (e o
LSSy o el St sl BB 5 S e (ol
Al Gl e Seitwlins§ (azmen Vb Seals Cople b (20555
3 8oe D3 omis gl |y opsesT cl Geoen 219y 50 AR
s, 1,5 45 S, ragial Conlial 52 G 353 1 gl Soalings
5 (o oRgt) S5 500 sla Shy 335 Copoe 5l (Adl g
Cdx g S, S as) adlbais go,Sles 6‘.{&&9,0}] 3l oolaul
5 6L o Fhe Joe o oobml Gln 1) (e 1y 9
aigled 35T (23559 o] I 65Kty

Olsz g Glacalios) wied)l plen 5 8 5l (Baise
St s oo el slacicn o me slas ol ol
lools (gyslaaz ;5 29,8l5 5 o5 g layd sleolSil,
2l sode lacoles 5l izmen anled o Slo,08 s
Dgd oo SIS Lhdgh b cnl szl je 89l Sais olRadls
ol ol ol )15 el bl sosls 51 pise lazd )5 5 allde oyl
O olasde

ol plml jo mdle olas aigSae a5 Wjlo o el Baig s

RYIRHRTCSN Ois

3 . Cumulative Training Load



https://creativecommons.org/licenses/by-nc/4.0/

\\C'VJL..: st)Lo.aj: s\Y0)3Q

References

1.

10.

231 « This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

Zetaruk MN. The young gymnast. Clinics in
sports medicine. 2000;19(4):757-80.

Gaspari V, Bogdanis GC, Panidi I, Konrad A,
Terzis G, Donti A, et al. The Importance of
Physical Fitness Parameters in Rhythmic
Gymnastics: A Scoping Review. Sports.
2024.X ¢A: (A Y;

Thomas RE, Thomas BC. A systematic
review of injuries in gymnastics. Phys
Sportsmed. 2019;47(1):96-121.

Paxinos O, Mitrogiannis L, Papavasiliou A,
Manolarakis E, Siempenou A, Alexelis V, et
al. Musculoskeletal injuries among elite
artistic and rhythmic Greek gymnasts: A ten-
year study of 156 elite athletes. Acta Orthop
Belg. 2019;85(2):145-9.

Desai N, Vance DD, Rosenwasser MP,
Ahmad CS. Artistic Gymnastics Injuries;
Epidemiology, Evaluation, and Treatment. J
Am Acad Orthop Surg. 2019;2.1V-£03:(Y V)V

Charpy S, Billard P, Dandrieux PE, Chapon
J, Edouard P. Epidemiology of injuries in
elite  Women's Artistic Gymnastics: a
retrospective analysis of six seasons. BMJ
Open Sport Exerc Med. 2023;9(4):e001721.

Campbell RA, Bradshaw EJ, Ball NB, Pease
DL, Spratford W. Injury epidemiology and
risk factors in competitive artistic gymnasts:
a systematic review. British journal of sports
medicine. 2019;53(17):1056-69.

Ding B, Imai K, Chen Z, Xiao L.
Biomechanical Assessment of
Unilateral/Bilateral Lumbar Spondylolysis
with and without Muscle Weakness using
Finite Element Analysis. Heliyon. 2025.

Micheli LJ. Back injuries in gymnastics.
Clinics in sports medicine. 1985;4(1):85-93.

Nail-Ulloa I, Zabala M, Sesek R, Chen H,
Schall Jr MC, Gallagher S. Estimating
Compressive and Shear Forces at L5-S1:
Exploring the Effects of Load Weight,
Asymmetry, and Height Using Optical and

11.

12.

13.

14.

15.

16.

17.

18.

Inertial Motion Capture Systems. Sensors.
2024;24(6):1941.

Kruse D, Lemmen B. Spine injuries in the
sport of gymnastics. Current sports medicine
reports. 2009;8(1):20-8.

Cabrejas C, Solana-Tramunt M, Morales J,
Campos-Rius J, Ortegdon A, Nieto-Guisado
A, et al. The effect of eight-week functional
core training on core stability in young
rhythmic gymnasts: A randomized clinical
trial. International Journal of environmental
research and public health. 2022;19(6):3509.

Van Mechelen W, Hlobil H, Kemper HC.
Incidence, severity, aetiology and prevention
of sports injuries: a review of concepts.
Sports medicine. 1.39-) £:AY;34Y

Naderi A, Yasemi A, Mousavi SH.
Effectiveness of an online multi-component
exercise-based injury prevention program on
running-related injury risk in recreational
runners: a randomized controlled trial.
Research in Sports Medicine. 2025.Y)-):

McKay D, Broderick C, Steinbeck K. The
adolescent athlete: a developmental approach
to injury risk. Pediatric exercise science.
2016;28(4):488-500.

Naderi A, Alizadeh N, Calmeiro L, Degens
H. Predictors of running-related injury among
recreational runners: a prospective cohort
study of the role of perfectionism, mental
toughness, and passion in running. Sports
health. 2024;16(6):1038-49.

McGill SM, Childs A, Liebenson C.
Endurance times for low back stabilization
exercises: clinical targets for testing and
training from a normal database. Archives of
physical ~medicine and rehabilitation.
1999;80(8):941-4.

Esfahani NH, Rezaeian ZS, Dommerholt J.
The number of repetitions of the McGill tests
to reliably determine core muscle endurance
chronic

in subjects with and without



https://creativecommons.org/licenses/by-nc/4.0/

fSen 5 Pl syl

e saogesl g SIS es Jalse s

19.

20.

21.

22.

23.

24.

25.

26.

217.

232 o This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License

nonspecific low back pain: A cross sectional
study. Medical Science. 2019;23(98):452-61.

Nuhmani S. Correlation between core
stability and upper-extremity performance in
male  collegiate  athletes.  Medicina.
2022;58.9AY:(A)

De Blaiser C, Roosen P, Willems T, Danneels
L, Vanden Bossche L, De Ridder R. Is core
stability a risk factor for lower extremity
injuries in an athletic population? A
systematic review. Physical therapy in sport.
2018;30:48-56.

Séréna C ,Pierre B, Pierre-Eddy D, Joris C,
Pascal E. Epidemiology of injuries in elite
Womena€ ™s  Artistic  Gymnastics: a
retrospective analysis of six seasons. BMJ
Open Sport & Exercise Medicine.
2023;9(4):e001721.

Lupowitz LG. Comprehensive approach to
core training in sports physical therapy:
Optimizing performance and minimizing
injuries. International journal of sports
physical therapy. 2023;18(4):800.

Huxel Bliven KC, Anderson BE. Core
Stability Training for Injury Prevention.
Sports Health. 2013;5.YY-2) £:(7)

Hecimovich M, Pomije M, Harbaugh A.
Comparing lumbopelvic stabilization
exercises and yoga on functional stability and
low back pain in young, non-elite, female
gymnasts.  Physiotherapy and  Health
Activity. 2017;25.())

Abdelraouf OR, Abdel-Aziem AA. The
relationship between core endurance and
back dysfunction in collegiate male athletes
with and without nonspecific low back pain.
Int J Sports Phys Ther. 2016;11(3):337-44.

Esteban-Garcia P, Jiménez-Diaz JF, Abian-
Vicén J, Bravo-Sanchez A ,Rubio-Arias J.
Effect of 12 Weeks Core Training on Core
Muscle  Performance in Rhythmic
Gymnastics. Biology (Basel). 2021;10.(1Y)

Durall CJ, Udermann BE, Johansen DR,
Gibson B, Reineke DM, Reuteman P. The

28.

29.

30.

31.

32.

33.

34.

35.

Effects of Preseason Trunk Muscle Training
on Low-Back Pain Occurrence in Women
Collegiate Gymnasts. The Journal of Strength
& Conditioning Research. 2009;23(1):86-92.

Okada T, Huxel KC, Nesser TW.
Relationship  between  core  stability,
functional movement, and performance. The
Journal of Strength & Conditioning Research.
2011;25(1):252-61.

Naderi A, Rahimi M, Yazdian A. Effect of six
weeks of TRX exercise on general and
specific motor function and quality of life of
middle-aged women with lumbar motor
control impairment. Journal of Preventive
Medicine. 2023;10(1):72-87.

Naderi A, Rahimi M, Tajik M. Relationship
Between Resiliency, Personality Traits,
Athletic Identity, and Dynamic Balance and
Functional Performance with the Occurrence
of Sports Injuries in Female Bodybuilders.
Journal of Clinical Research in Paramedical
Sciences.13.(Y)

Dekkers TA, Blake C, Collins KD, McVeigh
JG, O’Sullivan KJ. Reliability and validity of
trunk strength and endurance tests in athletes
with low back pain. Physiotherapy Practice
and Research. 2025:22130.71AYYe) Y1414,

Kolt GS, Kirkby RJ. Epidemiology of injury
in elite and subelite female gymnasts: a
comparison of retrospective and prospective
findings. British journal of sports medicine.
1999;33(5):312-8.

Kruse DW, Nobe AS, Billimek J. Injury
incidence and characteristics for elite, male,
artistic USA gymnastics competitions from
2008 to 2018. British journal of sports
medicine. 2021;55(3):163-8.

Choromzadeh H, Naderi A. Prevalence of
Sports Injuries in  Swimmers and the
Predictive Role of Upper and Lower
Extremity Y-Balance Tests. Journal of
Clinical Research in Paramedical Sciences.
2025;14(14):e164096.

Williams E, Lloyd R, Moeskops S, Pedley J.
Injury pathology in young gymnasts: a



https://creativecommons.org/licenses/by-nc/4.0/

VEY Lo oFoled ) Yo,90 lacoagiuan 3 (5 S 5 (ol (sl ) ale

retrospective analysis. Children.
2023;10(2):303.

36. Sohrabi A, Naderi A. Inter-limb Asymmetry
in Y Balance and Single Leg Hop as a
Predictor of Sports Injuries in Volleyball
Players. Journal of Clinical Research in
Paramedical Sciences. 2025;14.() ¢)

37. Armstrong R, Relph N. Screening tools as a
predictor of injury in gymnastics: systematic
literature review. Sports Medicine-Open.
2021;7:1-18.

38. Purnell M, Shirley D, Nicholson L, Adams R.
Acrobatic gymnastics injury: Occurrence, site
and training risk factors. Physical Therapy in
Sport. 2010;11(2):40-6.

39. Gabbett TJ. The training—injury prevention
paradox: should athletes be training smarter
and harder? British journal of sports
medicine. 2016;50(5):273-80.

40. Luedke LE, Rauh MJ. Plank times and lower
extremity overuse injury in collegiate track-
and-field and cross country athletes. Sports.
2022;10(3):45.

41. Naderi A, Bineshfar A, Salimi MM. The
prevalence of musculoskeletal disorders and
their relationship with the physical and
mental health of retired teachers. 2023.

42. Naderi A, Bagheri S, Aminpanah H.
Relationship between training load and total
quality of recovery with the incidence of
sports injuries in adolescent soccer players.
Irtiga Imini Pishgiri Masdumiyat.
2022;10(3):269-79.

233 « This work is licensed under a_Creative Commons Attribution-NonCommercial 4.0 International License



https://creativecommons.org/licenses/by-nc/4.0/



