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ABSTRACT

The knee joint injury in judokas mostly occurs in the standing position. This study
aims to investigate the relationship between kinematic variables of trunk and the occurrence of knee
injuries in male judokas.
[VETELE In this study, 15 male judokas aged 20-30 years (7 with a history of knee joint injury and 8
controls) were selected based on the inclusion and exclusion criteria. Then, after installing markers on
their body, they were asked to stand on a 30-cm box and, after a jump upwards, land on the ground
on one foot (the support foot). Cameras were used to measure the angles of the knee and trunk joints
during the jump landing task. Shapiro-Wilk test was used to examine the normality of data distribution.
ANCOVA was used to compare the groups. The ssignificance level was set at 0.05.
[EHTE Healthy judokas had lower knee flexion angle and higher knee valgus angle. Moreover, they had
lower trunk flexion angle, higher internal knee rotation, and higher relative rotation speed between
femur and tibia compared to the injured group (P<0.05).
[T Male Judo players with a history of knee injury have lower knee flexion and greater knee
i valgus, lower trunk flexion, higher internal knee rotation, and higher relative rotation between femur
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Extended Abstract
Introduction

n Judo sport, the knee joint injury occurs more

than any injuries. Among knee joint injuries in

judo, anterior cruciate ligament (ACL) injury is

more common [2]. Studies have shown that the

ACL injury is multi-level, and biomechanical
indicators in all three anatomical levels are related to this
type of injury [4]. According to previous reports, there is
a difference between individuals with healthy ACL and
those with ACL reconstruction in the amount of anterior
translation and internal-external rotation of the tibia [7].
More anterior translation and rotation of the tibia were
reported in people with ACL reconstruction compared to
healthy people [8]. To our knowledge, the mechanism of
knee joint injury, especially ACL injuries in judo has not
been comprehensively addressed and more studies are
needed in this field. Obviously, determining the biome-
chanical differences between healthy and injured judokas
in rotation and landing skills can help in designing move-
ment patterns that reduce the possibility of ACL re-injury.

Materials and Methods

This is a quasi-experimental causal-comparative study.
Participants were 15 male judokas who were the mem-
bers of Iran’s national team in 2017-2018 including 8
healthy judo players and 7 judo players with a history of
knee joint injury. They were selected using a purposive

Scientific Journal of
Rehabilitation Medicine

sampling method and based on the entry and exit crite-
ria. To determine the kinematic parameters including the
angles of the knee and trunk joints, 14 passive (reflec-
tive) markers were first installed on the anatomical points
in the upper and lower limbs based on the plug-in-gate
model. Shapiro-Wilk test was used to check the normality
of the collected data, whose results showed their normal
distribution in the two groups (P<0.05).

Results

The results of analysis of covariance (Table 1) showed
a significant difference in all study variables between the
two groups, where healthy judokas had lower knee flex-
ion angle (range of motion) and higher knee valgus, as
well as lower trunk flexion, higher internal knee rotation,
and higher relative rotation between femur and tibia com-
pared to the injured judokas (P<0.05).

Conclusion

The results of the present study showed a significant dif-
ference in the trunk flexion angle and knee valgus angle
in the sagittal and frontal planes respectively between the
two groups male judo players with and without knee in-
jury. Healthy judokas had lower knee flexion angle and
more knee valgus angle. Anterior tibial shear force is con-
sidered as a potential risk factor of non-contact ACL in-
juries. Cortes et al. showed that a small increase in the in-
ternal rotation of the femur increases the knee valgus and
has no effect on other kinematic variables of the lower

Table 1. The results of analysis of covariance to compare the study variables

Variables Group MeanzSD" F df P Eta Squared

Healthy 15.63+1.63

Knee flexion angle (degree) 8.56 1 0.04 0.50
Injured 10.98+2.14
Healthy 5.04+0.75

Knee valgus angle (degree) 14.66 1 0.001 0.74
Injured 10.01+1.12
Healthy 24.5048.41

Trunk flexion angle (degree) 12.71 1 0.001 0.67
Injured 19.3249.69
. . Healthy 15.23+4.36

Knee |nter(zzl rr(;';a)tlon angle 17.64 1 0.02 087
g Injured 16.30+3.60

+
Relative rotation between femur Healthy 623181

and tibia (degree/second) 1320 1 0.001 0.60

Injured 118.3+10.3

*SD= Standard deviation
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limbs such as knee flexion and knee valgus, as well as the
kinetics of the femur and knee [8], which is not consistent
with our results. This difference can be explained by the
fact that the medial gluteal muscles are effective on the
movement of the limb in the frontal and horizontal planes.
Therefore, it seems logical that they have no effect in the
sagittal plane.

Our study also showed a higher relative rotation speed
between the femur and tibia in the healthy group com-
pared to the injured group. Due to ACL injury, it is expect-
ed that during the execution of difficult and complex tasks
such as landing, the movement patterns of the joints in
the lower limb undergo changes such as increased ankle
dorsiflexion and decreased hip flexion. These changes are
compensatory and adaptive mechanisms after the ACL
reconstruction.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles such as obtaining informed con-
sent from the participants, their confidentiality of infor-
mation and ability to leave the research were considered
in this study. Ethical approval was obtained from the

Research Ethics Committee of the East Tehran Branch,
Islamic Azad University (Code: IR.IAUETB.96014).

Funding

This study was extracted from the master's thesis of Ali-
reza Moradi approved by Department of Sport Sciences,
East Tehran Branch, Islamic Azad University.
Authors' contributions

The authors contributed equally to preparing this paper.
Contflict of interest

The authors declared no conflict of interest.
Acknowledgments

The authors are thankfull to all participants in this re-
search.

May and June 2023. Volume 12. Num 2

Moradi A, et al. Relationship Between Trunk Kinematics and the Occurrence of Knee Injuries. Sci J Rehab Med. 2023; 12(2):336-347 H



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://etb.iau.ir/en
https://etb.iau.ir/en

¥ oylosd ¥ 0,93 1F4Y 15 gols 5 PYPRRT R z

3 ® gy 4l
350 059392 53 95 9 AT (GUdiums] (SulosS (51 ol by b3yl onw 52

' ol (s35m o sy 0 g2t Sy lise® 0 silyo Lol

Oyl eyl 5 ¢ gl a|)’1 oSl o3y (4] 45 dxly o Sl pale 0aSLails ¢ o519 pale 09,5 .

Use your device to scan
and read the artcle online:

Moradi A, Daneshjoo A, Mousavi Sadati SK. [The Relationship Between Kinematical Parameters of Trunk and Knee Injuries
in Male Judo Players (Persian)]. Scientific Journal of Rehabilitation Medicine. 2023; 12(2):336-347. https://dx.doi.org/10.32598/
SJRM.12.2.9

https://dx.doi.org/10.32598/SJRM.12.2.9

S

0 £ 224

sty 3 ) i 305, il 8 53997 o b oS s o ETEESPEREFE
oyl 31 gingasl o (59 (6 HS5S e 3f hny wbiikdh (s ol oo (i 55 A g g5 oo opmsl Ailas (o 0,5 ¥ 09,5 ¥
a9, (ree el (59, (5SS Sl b o o M sy g Sl (gmg 3 43855 )8 50 sl 1o drar (59 o dulys
O3l 3l oolitual cidgs i3S )8 Byl ¥ 15 a5 lincran 90 3] 525 39,8 9 b ol 45 9 g3l Jolie sy s e eshdl sl
6 ol ks s o3l 505 510y s o g2 &yt ol s e a3 5 dmosls cyg3 i g g yeals
FEPETR RPN SN

St 59715 g ly 9 a8 (ol SIS dygl (51 ] dlilin by 19092 4y Carund ollos (15992 ol ()Lt Lnadly
ollas 09,57 33 (6 e (3 a9 0y o (o 57 e Ll 5 i o (SIS (2512 ¢ 2a 45 (pASUS (puiran oy
(P< [+ B) 38 eanlice 003 ol 09,8 4y o

98lg g yiaS U8 3 (510 ¢ i Al cpanl dislas L5’|)|.> OS5 )9 s y 50 s dy ol 3aions s asan 3L ITEETE
4 Cand (o (F Sayd 5 Ol Ot (o 15 7 S Ll 9 St 59y (S (57 e A S ol 0 Rty

08,5 ol 6l 1y 0,9 ool 31 50500y Sl o aly ety 5 e sy kiand i o] s o0 oS08 1A T8 il o
WS (S S5 e et

3997 995 ooy gy o oSSl STITIING P g s
B -
1J 9o oy 93

il Jp e 25

w5339 poke 09,5 ¢ sl pole 0uSiks ¢, ol a5 Ty ¢ sadlusl 3T olKitils ) o3 3 Lk
+AA (V) YYORFYYD s odli
phdanesh@yahoo.com :4ebb,



http://medrehab.sbmu.ac.ir/
mailto:https://www.orcid.org/0000-0003-4922-0541?subject=
mailto:https://www.orcid.org/0000-0003-4410-084X?subject=
mailto:https://www.orcid.org/0009-0007-8123-4771?subject=
mailto:phdanesh%40yahoo.com?subject=
http://medrehab.sbmu.ac.ir/?lang=en
 https://dx.doi.org/10.32598/SJRM.12.2.9
http://medrehab.sbmu.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.12.2.9
http://medrehab.sbmu.ac.ir/?lang=en

i Al ge a5 S5 31 (o [V o] e WU liman aniS
4 sl by, il oud paden Slidss o (allise ls 4
O Jol.u (S &5‘)" 45‘5.l>l.. sl Soladllas QJ‘ 5° o..\.woé).v
&85 b)) ‘%4-:-“*1 Ol Jlail g (SilSags (o5,kas Jalge
NOW PUER U [0 E IR gES WL e g K 51
C.Ia...:)bé“ (P "}SJA.: Lo‘sw‘omr:lzﬂ 5lEdor iz,
Qb ‘StlSP »® Jbﬁ)sb c.la..u .loLu)‘ u.:.a.“.Sj 0393 JL.?L»
o)Ly Cpizmen IV e sats vy cla...: U'.’J 0 OS>
INYT 53 0929 IS 33195 cpaiiona oo oo ol ol e
Jrles s (S8 5 (SiilasS Jolge oliins 5| golas
zaw (SilSegu Jalge a5 aS o leol Ko Sy oS Jb>jo
Wl DY T aaly 150 col Lo cle wilgs oo JL:,,L.,
‘ssw)b g}“"}’ wojm »® ‘SAL\S ‘5...1.9 .‘cl.:) JL..A
slacudled SilerS wiz o opdleay .l oaile (Bl 555 oy
it daly 1S 8e ol b (59 Joot balyd jo o852

TN el oas plonil aieay ol 3 (508" lalllas Ll i o

0532 9 93 ke Copus] raneilSo 4y (9356 do (s illas
53 cml slonsl Jale (2 intee olyioar (soh (gl Ll oo
Slocsuyp 42 S g o iSloy oaal> jobody 9392 (29 50
LY R UUPS SECIW R PR VIRV B C OV SR S-S 3. W
6Liau)l.q,a 6‘)"" 5 o..\mu...u‘ 9 WJL.: .>|)3| L;uli.o}u
Jlao o' (35 - slaglll (b joly Lo sl e 09,8 5 25 2
S (55b wm o GialS ) selad ool bl jdacre gl 59

S @S ol pol> @S (slyie 5 Slasl aazgils
yolo anllns ol Gluglin e g5 3 y2dnd anlllas
plnl Gy o8 oDl ST oltils (BB Jaol (slirs 5
045 8,0 59052 VO Iy aalllas oyl 40 gy diges A
59 ytl sodhol (69802 slo e e VTAA-IYAY Lo
L 59092 V g ol JS9082 A olaad )l oyl 51 sols JSCas
Geizt () 30 (6 S aigas gy widg: gily e sl diles
3y &% 9 9959 Sl lers asazrgils o giogasl g 091 windon
gashe )55 59 Jabdh (805 3 99,9 (sl laro s (3o
R I B
Yo Fow 00gaome ;o ol )3 alan )o dud> ¥ 8o
LgLibLg)Lo.u 9 G:")La.c‘suas oW ¢ L.\.s JL.: Y. &5"
59 Sudlad ploxil pae 635 o el g 001 15 5
aldbogls ol eryge;l ploel 51 iy el FA Jo saisSarus
o @lojlene ozl Galizs 1o C5 5 (sl b ingas]
09931 Pl e 5 s 3l o 50 43 0,0 ol (3ekos
DVE] 0g) s (5 Ko 4y 08 5,3 45" 35 yg0

9 Sl Jolite slady () 13559 (o po 9y Juaie W‘
£999 Omizped Wil oo I (o359 slacudled Jobo o YB-‘W’
B9 DV el 00t (158 1,55 4 g0 4t 0 o) ]
G (6 %00 (Seagilillislas 52 3f s ol oo sl 9392
sl L9092 sl ol Jao (sloapl (s 50 a2l e
445 3umd oo (oLt Slalllae [¥] el Jgone' olid ol L,
Al e oo iz a5 o bl (glacal oy Jlaz
Ll sl by (Sogill gedans ¥ 52 30 (SeilSagn sloas s 5
Glocun! Jixl Koo )beas [¥] aillagpe ohd ol
b (ot sk 50 o (o5 5§ S ol (a5 (olo L
Szl )l 3929 Jij 90 b (88 5 g3 b (ob)e oSzl
ploxl JL3n 98 9 Jiuzrlo zoka 1 plojes sty &5 (S >
plodl Jlozrlo haw jo s &5 15,2 b duslie o wodioe
Uog i (il 45 WS 00 Wl 1) (655,30 (S Sl i oo
10 T cuzls inlgs ohid sl by (Fb 10 sagn (b

Nigd oo 1)2] (55 > haw wiz o lajen j5bods &' SIS >
sty S8 S5 NS4 pibne (13 7 9 098 SlaSHSS aile
b g Bl gobaw 3 25y SDlae (2Ll (g9 b olyen (ol
Dt (505 s Londiumn (a8 o0 (535 il n Jiins3
Sydge Jlosl Jiurle g 5 o5 Cenl LaSpe oo
35 g I (59, oLl (slogy (l S 5 Az
51 a8 g 0 g (oo oo Ly a1 (5391 L2848 395 00

g pllos olad ook by b ol s L8 ol 158 ol

2 (o3 obo by (3lujly) Il oadislsly odsocan]
S (2 I Sz g (S (el i e
o8l 5 1y (g ity S o ahad Jlaz [V] s s 8929 oglis
Uiy Ol ogdledy 0o )S ssalie R alad oo L,
G5 ol 9,8 5 g R (8 el Ly 05,8 9 550y
O SeiloisS” a9l o | gm0 )b 51 TA] sl ot
Slocglis axl [ Al ol o 355 wlas 5 ooscansl (655
L) g plle L8559 (e oy Jaie (SSlonS 0uds )38
Sl s g o b olyod yaieny Slalllae 3 R olad ool
el 6[.:‘5) 59 03; 9 u.).‘ FLEW goa.lja.o O‘»’«‘ o|9f LQCJSLD.T O‘»’«‘
S5yt wisS ooi 12y Gy (35> o8l 5 (55~
3%‘0M&Mﬁ¢5;5éu;‘é‘|fwu‘5.5)>u‘é

S M &! J" odas )| sladaliy c..\,i:‘elqdl Slalllas 5929 L
$oans 13 ol nl olml (fiae (ol (ko bl ol

1. Anterior cruciate ligament (ACL)
2. Anterior cruciate ligament reconstruction
3.Tibia

915 Sl £98g b 45 Sleia bl )1 K0n g (5310 L pube


http://medrehab.sbmu.ac.ir/
https://etb.iau.ir/OloomEnsani/fa
https://www.irijf.ir/

Y 0ylous Y 090 NP+ i g old 5

Olgd Jate o Aty (Sior o o2 13 S8 S
539995 s 1V0] Mpgs ot ol iy b ly S pgo
58 0ddo IS g oddinal (ay9 F) Loy 98 o (sLS 50
988 )18 il O ey il Coprdg yo (oltylojl Lo

¥ 5 oled yrglas) 4 o o5 Lo st

S8y Jobsze stwdy jo (5903l 39,8 (y9esl (sl (Sl
bl oo syl 4y ad 4y o835 o il Fe gl )| b 9K
o> ad b led o b ail) Glee cdl> o e 6l o5

10. Medial malleolus
11. lateral malleolus
12. Hell

13. Second metatarsal

b S 5le 05,18 Jore Y j2g0ad

T2 5Saly Sy y98 6525 )18 0975 Y yrgad
v

Jolpe adS ol olKiolejl 4o la gogesl jea oloj 5o
p8 slael b o Sogesl g o ools prudgy ] (sly ys03]
ORo% 8 S8 sln 1) 093 Culd) (oS asliculs,
Jols a5 (69,3 Sledlbl 0,3 o Soge;] (s 53,5 pdlel
2585 JeoS5 1) 092 (edcamsl by g olus) gil; Juabo Cpnidg
st ol 6 leblogs eloly b Gogesl o5aSS (sl
oy 6Oy 8 ol b ¥ i Sy Slasiidin (s O
0 6 glaer b gogajl cudlad (fien g oy 0095 a3l
398 9 Gz Sl sl 0926 b o giogasl aslol o
R3S 50, 0,5 A BB Vo Sdedy (s 3a L]
A 5

SoilSKogualiaiy o3l 45

95 hao sblg; ol (SiloraS sl yially eesd

by (alSadl) Jlad e 5 e o VF oliaat bt (s
pladl (Seigill blis (g5, 5 CoaS-cndy) Jow plosez
s Ojle L cl b sl 5y g JlBgh g Lo
TpgSlo 05 pain oo )5 oy JapT ol
gl Bgd (S & B a3 (loyals 1>
SRS ¢ soges et L Ll o (slabals ;o o Jawsg '
SHP By (b (S ooy (25 g B

4. Anthropometery

5. Plug-in-Gait

6. Acromion

7. Sucrum

8. Anterior-Superior iliac spine
9. greater trochanter

915 sl 989 4 45 Sileins bl 102 g (53150 L pule



http://medrehab.sbmu.ac.ir/

oo GadgS ¥ (G3ga] 18055 0 ye3 1 09,8 1 ¥ (G095
A S ;Sg03 Aliasgdy 09 8 SuiS5) ol plomil 4 ¥+ alols

(3 n )55 903 0925 gume S p0 50 9
rastie S SaS 4 ¢l 9 a5 (Sblg; aloee sy Culed yo
0 adigTealie 38l 5 dauoee 4o (gl (Sliyy swidiges
oSy A ASI8 gl esSlly el (2518) (sl yeiie

Wl Sl (5 a0 g Oy O (o (52 g 9l (Sl

14. MATLAB (R2020b)

.35)505963502)% opA‘"ﬂ’A’;

rypad) Qi 48l 4S5 oS ool ad 4y g 435 )5 (S
1y Ot (B8 Uy ¢ J8 55 p0 J S b Copnog (ool (A-Y 0o
eyt (g Almsgty JolS' @ pg0; (309031 (5905 g0 g0
Ogot b b aslss- giogasl 5| ygasl el ol i oo Jo
Sl 5435 051 Gty (0005 05 G e Jolate 5 50508 SlS
o) sl 09,8 CME gy (59 3 085 9051 (o jd b ey
Glply Candg ol diulgs  ogesl 31eg,d 5l s (F-B ojlod
Aol 05 ¢l o&ﬁfoyj el b g wiS” bad> 4l O
(093] oo pladl gl o givgail sygesl pland 5l 8
2 0993 39y 33 ST (6550 ) ey i 0l el

alllae 3,50 sla Sgajl (533 slo S5 -Y Jga

P snocdlyo0tt (3 Sila 095 sl

ANY-EVAY 03¢l

- ()
\A/fAEY/EY Wl
SYINYEY/Y oy, bw"

-I¥AY (55549) 039
L AAEATANS ol
WISt N/ f7 0433 sl

il (o slw) 43
Wo/FESNY - Wl
FlovEe/Aq 84y, bw"

1YY (o) (B39 4B
/=301 o og,S

915 Sl £98g b 45 Sleia bl )1 K0n g (5310 L pube


http://medrehab.sbmu.ac.ir/

gl s 110 5 s 115909 50 39,8 0ukiicg T oIl (Sl yeiin Aumgliin gz il losS Sl y903l s .Y Jga

P n of Fro et il 09, e
\WiaraVias ol oS 939>
/¥ /e ) Nos (42) 915 cpSId 4yl
V+/AALY/\E Gl disls (sl ) 9392
O ¥E- /v oo o g3e
o[y +/v¥ ) \il7d (4259) o3l5 (y0sSlg sl
Vel VEVNY el disles gl ) 509>
YE/0-ENFY ollo 962
ey el ) AYIVY (4>) a5 opuass 4yl
ya/yyEa/sa el dilis (gl 939>
WAAEATMId ol 930>
«/+¥ NG ) \\/ia# () 915 I3 s sl
\AgEar Gl disls (sl 939>
FYIVEN) Lo oylS 958 . o
who Sy by g ol (o (o S
oloey oJ5- ) Wiy e
VINYEY/Y ol dibls ghyls S 9350 R

sl isls by S 9057 4 Capmn plos o) S 539 45 i
2309 (6 s 5985 (ogly 9SS (ol (pASI gl (sl
Slopusl ogilly slas- ale S lgieas s olsd 289525
oLt ol oud 38,5 5150 (oS ko By (6395 510
ailSCo 13 55 ol s a3 s g9 45 sl 00 o0l
S an [17] 09500 Jlod 4 (o5 oo by s ly L
Slp S ST &9 jao oz SDlae (e L gl ules
Joall oS slng e Lansgs oadolomy] goily cptSls b allie
Olgreds gily (2SI (2 )5 gliaSy Wigd co (ardie «an)
2958 ol (6l s ez (S35 9 998 Slog e 3l g9 S
3 St plasl Ul a5zl VY] il o (2al8) Jilize
oS aSST Judoay .m0 g0 (ial3l 1) 998 (slag s i
2 DAL oo o JoSa5 1) s o duoyd YO 51 2ty a5
T8 gy «Nidgy gunod Lo by pudizes 3| (golass akayly oyl
alisee glocensy S obs) 4 095 Bulios o () Sen
Slagm sl ey LSS 99,8 (b Jlarbo asio o (o
oAy plil 9wl (Sl plusl (Mae (gilulad
) (Seudyd dy Cad Ol) Sdn (ooed 2557 9 9l (S
TFl ws,s (358 oohad b bl ool L 0l)3l (ol
SHhae Collad g SeleisS oy 4 ol)Sen 9%-"‘-7-*-1)
w3y Lgd 99,8 S (o 8 ol ol b by
Rl s S aygly 2alS oy B A2 Sl g
DWVI a5 31551, il5 GagSlly olS 5 gl ptSI6 4yl
@5 (pAS15 (5l peite () )Som 9 STile S5 (S2mghy 5
9 b3 o 998 Joe (b I, oy (A3 (i 2 g oy (oSS
945 yioS piSI8 (gl)lo Wl (0 1o aS" 30,5 duglie o e
ol U5 S (6205 (9l (IS 552 (riznem g o

6[.6‘;}35 & Joj.u,a Sloesls Ly Sledsl 6)516“'? )‘| o
2 3eioS slaysie odledy (9 9 98 ¢ Jd 5l La Sogaj
Y\ s SPSS Jiile s o obiital o hwosi ol ik ¥
o sl Sy gymals gail 5l g Wil Julosigay o0
Om bl qwyp caz uillesS Julod cygasl 5l daosls
oy W o ;o (5 loline prdans s oolaul G gl ysse
OSilee b a8 S 5La3 5 o[+ B golae b 5 iSzsS (Sl
9 039 38 ey Jalis b ingail (60,9 Slasetio lLenocdlonl
ol 002 03,91 Vo )lads Jodzr 18 S 0395 el

955 o3l 5l osls (3351 Jloyi (28 (et (s Sl
FaS Lyl ools 51 S g ol 4L 2l ol ool Sy g
lagyl Jlo 3 595 oaza0lits oS 9923 +/+0 (ligabl rhaws
Sg 09,5 ¥ jo

S Y ot Sy 55 ol b o] ol

who lis (gmFojlail 0y90 (sl yuiin plad (gly 1y (5 lobins
ol Ailsls 159092 4 Connas pllis 59092 45 5 y5bos
6915 o9Nlg 9 aS (59l (35,2 aseld )y SU8 il (sl
95 (AP0 A5 7 eSS SIS (i idg: 5 K
)06;3-‘%«55“)%@‘)0&«5?“:3&5)% 8 o gyl

(P< e+ ) 0 oaline 003w 09,5 4y Comnd pllis 09 )

a9l5 0 loline S 5929 oaimd ylis polo> Gabons gulis

JBg,8 9 Jluorlo Sloxiio ;0 a3y ¢l oSy a5 2508
93 il ol aBilo (390 5 935 ol 4Bl b0 S 90

15. Shapiro wilk test
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