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[TTa: The presence of symmetry between the superior and non-superior legs prevents muscle im-
balance and leads to the prevention of sports injuries. Therefore, this study aimed to answer the ques-
tion: Does body mass index affect the symmetry index between preferred and non-preferred foot?
VIETGEEE A total of 44 young girls were purposefully divided into two groups (Body Mass Index range of
25 to 30 as an overweight group and Body Mass Index range of 18.50 to 24.99 as a normal weight group)
participated in this study. Subjects’ foot index data were recorded using a camera pedoscope while main-
taining static balance. An independent t-test was used to compare the results between groups and paired
t-test was used to compare the results within the group to examine the studied samples. Tests were ana-
lyzed at a significance level of 0.05 using SPSS software V. 24.

TR Results show symmetry index of the preferred and non-preferred foot of the overweight group
ranged from 0.72 to 1.41 and in the normal group was 0.76 to 1.43, and the results were not significant
(P>0.05). This means that the preferred and non-preferred foot of the subject had symmetry in both groups.
and non-preferred The present study’s findings showed that body mass index does not affect the foot symmetry
foot, Body Mass ¢ index. It is suggested that research be conducted to determine whether obesity influences the symmetry
Index ¢ index.
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Extended Abstract gait [2]. Nevertheless, it is unclear what effect BMI has on

maintaining balance and symmetry in the feet’ soles. While
maintaining balance and symmetry of the sole is a criti-
cal factor in performing daily activities and weight-bearing
activities [3-6].

1. Introduction

n the world of biomechanics, an in-
crease in Body Mass Index (BMI) is
associated with aberrations in gait and
an increase in the forces of the whole

The symmetry between the lower limbs is fundamental
in performing sports movements [7, 8]. Besides, it has

body, especially the lower limbs that bear weight [1]. On
the other hand, obesity and overweight lead to decreased
range of motion of the knee increased osteoarthritis, re-
duced stride length, increased joint wear, and changes in
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been reported that balance between the preferred and non-
preferred foot may prevent muscle imbalance and prevent
sports injuries [9, 10]. Because the right and left sides of the
body are different, it may be thought that the parameters of
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Table 1. The results of independent t-test and symmetry index in two groups

MeantSD
Indice t df P
Overweight Group  Normal Weight Group
Staheli Index 1.00£0.04 1.00+0.09 -0.138 42 0.891
Chipax Index 1.00+0.02 0.99+0.03 1375 42 0.177
Heel Width 0.98+0.07 0.98+0.08 -0.279 42 0.782
Toe Width 0.99+0.05 0.98+0.06 0.233 42 0.817
Arc Width 1.02+0.16 1.00+0.17 0.251 42 0.803
Foot Length 1.00£0.01 1.000.02 -0.047 42 0.963
Index Line 1.01+0.02 1.00+0.03 0.583 42 0.563
Journal of

* Significance level at P<(0.05.

the sole of the preferred foot may differ from those of the
non-preferred foot. The feet soles provide comprehensive
information about the symmetry between the feet [11, 12].
This may offer appropriate rehabilitation programs to pre-
vent lower limb imbalance and maintain proper posture [5,
13, 14]. Therefore, this study aimed to investigate the sym-
metry of preferred and non-preferred foot of young girls
with different BMI when standing on two legs.

2. Materials and Methods

The present research method was quasi-experimental,
and the research design was comparative with the con-
trol group and the type of applied research. The statistical
sample consisted of 42 people for both groups using Power
x@ software [15], but 44 people were selected to enter the
study to prevent a drop in the number of people. Of these,
22 were selected as an overweight group with 25> BMI
(kg/m?) <30 and 22 with 18.5> BMI (kg/m?) <25 for the
normal weight group. The research ethics committee ap-
proved the research protocol, and informed consent was
obtained from the individuals. First, the height and weight
of the subjects were taken, and the BMI was calculated.
Then, the subjects’ preferred foot was determined using the
ball impact test [16].

Subjects were placed on a pedoscope [17] and asked to
look at a fixed point on the wall at a distance of 3 m and
stand with bare feet so that the distance between the legs is
8 cm when standing, and three 20-second testing sessions
with 15 seconds rest between each test were performed.
The symmetry index was obtained from the ratio of the
variables of the sole of the right foot divided by the left
foot [18, 19]. The mean of the received data was record-
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ed as an individual’s record for further calculations. The
Kolmogorov-Smirnov test was used to check the normality
of data distribution. The Levene test was used to prevent
group matching. An Independent inferential t-test was used
to compare inter-group results, and paired t-test was used to
compare intra-group results. Tests were analyzed at a sig-
nificance level of 0.05 using SPSS software V. 24.

3. Results

The subjects’ demographic characteristics showed that
the participating groups were homogeneous in terms of age
and height but differed in weight and BMI, divided into two
groups. The overweight group had the MeantSD age of
22.4143.42, the MeantSD BMI was 26.78+1.67, and the
average weight group had the Mean+SD age of 21.41+1.37,
and the Mean+SD BMI was 21.35+1.38. The Kolmogorov-
Smirnov test was not significant for checking the normal-
ity of variables (P>0.05). The independent t-test, symmetry
index in overweight, and control groups (Table 1) did not
show a significant difference in symmetry indices (P>0.05).

4. Discussion and Conclusion

The present study aimed to investigate the symmetry of
preferred and non-preferred foot of young girls with differ-
ent BMI. The symmetry index of the preferred and non-
preferred foot of the overweight group ranged from 0.72 to
1.41, and in the normal group was 0.76 to 1.43, but the re-
sults did not differ significantly (P>0.05). Some researchers
examined the symmetry of the preferred and non-preferred
foot when walking [31, 32], and in line with our results, it
was found that there is no significant difference between
the preferred and non-preferred foot. In contrast, in another
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study [33], the asymmetry between the preferred and non-
preferred foot in different gait parameters was found to be
inconsistent with our investigation. Among the reasons for
inconsistency with this research, we can mention the select-
ed variables to study symmetry, including spatial-temporal
and kinetic variables.

Dag et al. examined the symmetry of preferred and non-
preferred foot of taeckwondo athletes, and their results did
not show a significant difference in line with the results of
the present study [35]. Sforza et al. examined the analy-
sis of coordination symmetry of the feet of healthy young
people. They were consistent with the current study results
and observed high symmetry between both legs in individ-
uals, and the symmetry index of women was higher than
men [36]. The mechanisms of amplification or reduction
that affect the foot’s symmetry are unknown. The use of
more motor neurons in the dominant limb may be related to
the greater need for energy production of the limb’s plantar
flexor and greater motive force [37]. To this end, research
should assess how an organ’s dominance affects the risk of
injury and foot disorders, leading to preventive measures to
eliminate subsequent complications and injuries of the foot.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee of the
University of Arak University of Medical Sciences (Code:
IR.UMSHA REC.1394.42).
Funding

This research was supported by the research project (No.
467), Funded by the University of Arak University Re-
search Council.
Authors' contributions

All authors contributed in preparing this article.

Conflicts of interest

The authors declared no conflict of interest.

Ghasemi S & Adibnejad N. Body Mass Index and Symmetry Between Superior and Non-superior Legs. J Sport Biomech. 2020; 6(3):204-213.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

¥ oyloit £ 0590 1144 431

Pk 9 5084 om0y (a3l p1 (0395 aB S U oy

“D‘};Lﬁ..)‘ J.:bls ¢ \u.o.wl; ‘),540'

U‘):‘.‘ ‘JU ‘JU olKasls ‘239 f,lc saSlidls (o399 Su ppde 03; A
O‘ﬁ‘ “S‘)‘ ‘sSU olKzils 5‘5.::)’)5 ‘9519 oaSLisle 5@5})5 wuwi 05; Y

LIRS

958 (5339 ol 51 (6565 41 y2eie 9 WIS g0 (ST plx e Jols pue 51 550y 9 355 S o 0)E5 0925 [EXE
NS 5y 5 50 Sl O B a2 G 009 (a3 LT 457 09 e ol s ey e igy ol szl 3l Bam el iy
0395 (aSLh g (yj0a8l5l 09,5 (fgic 4T+ BVD (s (s 0353 ald) 09,5 93 10 Wi &jg0 4y o 2o TF Y
sy odeci5 el Jalh Ll IS (gl peite i S Sy 3ot ol 5 (omards cyjg el e, cfaie 42 YFAA b \ND-
L Lo isge3] by UiS olo peiie 608 STymand uSloszr 5 Ll slo_asli dy Jobo oyl Loty s cdiitly oye
5795 5 318 s2955 et S Al (6l Jiano (5 510 Cord L] Jolos Lo plS28 90 <p39SKigdy oS00 5 ool

5 oo Y a5 SPSS 585 31 ool U 5 -1+ 0 (6o s 3 U s oLl o088 30 7oLt e 1
VE Loy ag,8 30 5 VBV b INY o el 4 33088l 0,8 508 5 55 sly ooyl sl oo oL nczil, (FREEETH
1o 09,5 50 1 0 509051 1008 5 5y sh 45 e 028y P>/ 0) 595 (5 loline IS (gl lo bl a5 09y VIFY 5

sl Sl
[LACVPRS SO AT
1¥A9 3T o F 3 0dy g
¥R )3T oY el 5

(o 390 g0 gt Cunncsd OS5 2y B ()5 (a3 2y 0095 el oS 8l LS ol gy (slaaidl, IFIEERE
3 oo 3 3l o | o 85 asls o LT 4S 558 Lasedia a3 8 & e

[f'V] Sl Q‘).é‘ 0)5 M LSLQCA.sJLd 9 o).o)‘j) leb&:hs.n-d
el jo o5 Liw ol Lgs 9 Lows| Joles J s g;lu‘j:"
2 8l Cpaizned [A] Sl (55958 9 o0 8359 9 (S0
03988kl o o § (6 Sty 1 ot SRS (G sl dled

L0 o)l olle

Coonl (23559 SIS > gl 58 Slio plail (s )85 0929

S99 FLIRO P QI:); so.ﬂ » oj)Lc JVe Y] o)lo Gﬂ}w.g
(Hlae Joles pue 5| Col (w5508 9 50 Sk o )&
i [NV Y] 35 (653l (25 b J 550t 5
JLESI S55098 )50 398 g0 (GOkbprand A dus y ()l
3 ol JLESH 5 Syiglisgn 5 poe [1F] Soaliss
LVF] 06 s 05 o anlials iy yoke 4y e ilgS g0 Lol

And Sglie o8 b oy w9 Sy Coonn a5 L]
@l B sl tally 45wl 092y 4y jeal (al ol (S

:l.bbj‘,..\.&lf

g R
Frpf g Sp sl

OAQ oé’s L)aﬁ-m

doddo

SBL L s 0095 (el (il i3l « SilSoges (sbss o

plasl o598 103 U5 (slog s (2l (raizme 9 (233 ol o
il ol 1] e oy e (339 Joonte &S lions
Jolas » wlgioe 03)ly (G978 RlP b (gl SIS > )
V] sl ol38] > 10 s s a5 VLS 35 505 9 5065 p0

S5 el 2ol a4y poeie j0adlal 5 (Bl ()b

5 ol Gl (l3dl 8 Jolo (BlS" 59,51 el el
039 Gl Coned asetin Lol Y] 098 00 (23 o 5o Pl
2o Gl ol S I 5 ol Lad> 5 530 42
Pl 5 ey SG by S ()5 5 Jolos Lai> o5 L

1. Body Mass Index

1 e Oukian g #

ol 9h0 35>

w339 S yake 09,5 ¢ i} 49 pole 0aSLils (ST oKty « STy 1 LS
+AA YA ANV YA ity

s-ghasemi@araku.ac.ir : oK yiSI! oy



mailto:s-ghasemi@araku.ac.ir
http://orcid.org/0000-0003-4819-6447

Y ¢ a5 B (5 Lo 43 Mo by g0l 51 Syead

5‘5}&4 dg).é ‘LS;LQA L;’; CA.;}EI.C ‘6ﬁh‘> QM‘ ss,..a.c

) ool o Su55 Jobo 0 (SoinSlis o gimls pll slacul
A.:bj.u u‘y O}..AS).:J 9 ng}oga L.:’ 5)‘..5

s 53 (S5 4B 50 s ol ol
& 39 S Colad g penlS Bpan g)ls SBpas (SW
Wb ol adod 0 Aildbgls &g 4 S Cuald Culgy
Cad 43 slalys Sy 009 aslh 4 axgi b lagyl o 5l a5
(merl 039 Sl 9 03928Lal (g1ylo) 0,85 YY 09,5 50 5l ol
P Gz 43 0081 09,9 51 i3 i lseil (g )lel Julows (s
1 ioge] o s o Lozl 2 3 nlSas s ko
g3 00 0010 gl

393 s ygo s s plol (gl  Goge;l (40,5 elel g
(o gk S 8o by (61930 guiwsnd 5l oolaz L) 08 oyl as”
9 (55kS +Y cdo by el seca gojls 5l ealizl L) 039 9
0398 (ALl e Jlidle 5 5l ealittl L) (S o398 (L
3 odlizl b o gogasl 555 (sl codisn o 5 dmnlona Gy
IVP] 0l attin o 4 410 (03]

CBo b oomyd) sfwsyy 69y Liogel e
055k VY B (o o Colld 2o Lo 50 g So3lul
Condg e gl (e Shaled il osls Julow 58l 5 Jols
A ol Fexfe alad b (ST 20 5 aiitly Jobo oy S
Ll A slegasls gy 5 385 s pSojluil sl ) 985 oo
5 Jolss o] gz a g0 atslys lagl 51 (VY] W Lzl
alais S 4y ophdl SG (59 92 5l e 188 Jlos! 5l Cenilowe
QLS o el 518 (g 52eY alold &y 4F g4, g (59, <ol
Ol S oS il 559k ol uld g asmy Sl b
GRS Cugl duw g Wl el Cuta aly oy alold
A |yl s g g ol il Al 003l U (glal s

& Jeaite (90 Jamags Glojen Lol S tagys il cledlL
g1 cuad (M) i 43 457 (5,l58l0 5 4y g Jans oo
Srsa jloolaiul b Solegil &y 4y 38le 5.0y oo JLus)|
Sl azli 90,5 so cud |y Waooks gy ol 418 S 4o 3l aS”
il sl atls G i) STiend (Sleazr 5 ol
A8l (o> dr 9008 dpuloma |, [VA] (2l &5 (sl 58
oy oo Jlo)l

L) o oo 95 58 50 9 ST 58 50 9,8 1 (sl Laesls
Ao Jalo Sigas] Jawgs lizee oyg0 41 (200 5 iy
R 52 84 gty IS sl yeiie S | )5 el
Cawd dy slaools 1 Sile [YAN 0] dl Cows 4y 5508 s
A S (g Slloe S 8,8 9555 lgie 43 ol

009 (b sy Sl Bgipand B9 F9alsS 90l

¥ oyloit £ 0590 )44 451

b pal s by asals S 5 ppd sl b Wlioe 50 SY
O o)l 9y90 58 1) (relz SNl (ol S (slo it o
B 515 5 i ol Jobe pae 555k e 2ol
3o Jolas Lass lalllas ) (g0g905me olaas Lgss 5900l 4 6

u‘)lga-b 9 3‘; Sa .&\oo; R ‘) u)jéﬁl.o‘ 6‘)‘0 L.)L“?
cod |y Jolas g (38, oy a3 > LS ai 5908l wisls Lis
8 Joles 0 Slae 5 Jealy S 5 oS cam o 5 il
Oblszgi a5 adlosls (i (Koo clalllas V4] o,)l35 oo 30
by 9 [Fe Vol bl Jolas glac loe jo (y59a8Lal (ol lo
b 039 b oblies 4 cons el 3 Slee [V-]

RV

ole S lgie 42 5 6y 45 2008 1158 Sam 5 B

28 (olo bl sl b daly 0 mge (oubidbiams
pas o5 b ol ot )85 sl 51T V] WS g hos (ACL)
() oy SilersS 9 SuiieS sl el )y 4o (60 ,Shes )i
ool ooliil (ydagd § (583 ol P (e Josll 1S (598
sob 4 )Ken g ygmi]) Jawgs (asLiy ) [YYe VY] Col
dulo ‘O‘})‘ 45 Sl 80y solaz! O CoeS &l slos ps
LY F] 05 50 1)) 79041 s 5 om0 lisiun! g (5l o

59883l gl ol 31 oy S (3B (g pr iy 45 (i Lol
039 ol sl 3 2T as >y cass bl eojls s
alslse slaasyy b 4 oled clo llss 3550 10 30
4 oz Ohed 0 (SBlr 5 09l o e 5 6 K0 Gl
s s oiei ol Szl 5 Bas ol aiS e S5 Lo
2 0Ll @lls dlsr 3 Sapd g Sn sk
ol Lai plSn (b (439 S Gy (a0 L duslie
g9 s

LY

SHslinr o 5255 £ g yitass y 2l 32805 gy

38l 3l oolist .09 (58 2)8" 3o 98 9 1S 09,5 b
Ay Aol 4 Shcass Cgs ob asuie G*Power
4 3k A T s g /4D (g oline zrban 4o /A
YY) 0955 50 2 (gl a0 Y olawy b Blas diged pom>
bl g oopl by [YO] cadl (Jloy ,a5 YV g ;948!
YY 05,5 90 4y diadid Oojgo 4y 45 g o a5 FF )
Wdd pedS (b (339 09,5 9 394l 09)5) o)
g8l 09,8 laie 4y 43 VY olawd oyl 5l asols a5
(Ul 339, YY s YOSBMI(kg/mT)<Y + Sosess jaslils
b oy ki 514 YAOSBMIKE/M )<YD g 0095 asLis b
i Qo] Gk ] S 09,5 (8 yredin g 00 00l sldail o

Ptk 9 9554 ot ) B 1 10095 S I (o 1 S icasd] Al g ol g0

YeA



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ o 5louds .# 090 T4 3T

I

Geios 50 lroaS S b ctlidcunesr Slasuine o lailin] Bl il § uSilee ) Jouar

Shere ot iSbe
S\ 2dgT ua&l;:' O39 48 O °9)§
(@205 52 2 555) (05915) (%) (J)
YEINAL NSV V-IYEY/AY VEVEL[ Y VY/SAEY/EY (n=YY) ojgeilc)
YAIYD £)/XA N SEA AN VEY £+[+0 AAAREATAn% (n=YY) Juy
sfoes® ofoest /R Y P
g <l Sagy dloxo A3 230 4 59 Comd ((Body Mass Index) (o e0g5 asli*
09,5 55 )3 Fiyind 3 5 64 S S Slyeiie () Sl (J (y905] b ¥ Jgu
P df T Frpé sl Srul 29,5 ko
yd v Va\l ¥/aaz-/va YIAME- /YA 9L
il oy
/Y5 v Vo5 YIASE YA YIVVE YT Jboy
-I\E 4 VigY FINSE YV SINOE [y~ Oieedlal
oy p2ye
VWY 4 Vars JZATE 1LY SIAVE - [oY by
/A v </ \VA VIEYE/FY VIVE /Y ossdlal
8y
oI5 v <Yy ¥/eoke/fd Y/RoE-/5) by
/\Y§ 4 VoY VE/SSENYY VE/YSEY/ Oisddlal I
L
oIyVE v AL VYRR IAY VYO IAY Jboy
Vird v SV Wi AL+ /VO WIAYE /Y R
oasls b
-[avY A AN W/-sE.AY WV /Ay Jboyi
/W A =\ AVAYPENRY AVAVEN /¥4 39
labil jasls
oAy A ="V SEIDDENDA FEIFAE/AN by
-Ivva v A FY/YOES] FY/FALS/FY 39l
oSl pasld
-Ivss v -[as¥ WINSEEING WAL by

2 b gogesl yé g 5 sl &S (Gl pate ol las ¥
P>+ 0) 5945 JJolize BNz 09,5 90

b o (3392 Jlo b g 2 (512 B9 ol B9 S 5055 y905
(P2+]+0) 35 Lt )55 (glaasls 5 5 foline
(W2

OB 35 31 9 3532 (Sl S (g ¢ plo- Bz 3l B
039 S Oloz e b awalie o (y35a8Lal slils oo
Sl e ol )L aaidly .o gy Lyl Jolas Lras> ol oxlo
B loog )5 51 S ym 40 Wy Gdgesl 505 g 5y sy &S
(P> ) olas )las (g lolins

3 9oy S (gilucslused oy slp 38 (o9 Sl eloosls & 565
5295 (gl dunlie (gl Jitase cuns (5 (bl ¢y
lacend .0 solaswl G“S;OBJ‘) @b.i MLBA 6‘)-3 &9 ‘573
V¥ 45 SPSS 53l 5 5l oslital Uy g +/+ 8 (s lobimo zebans

IRV W
=W

Slrog S ol lis e Soge;l sSlidbicumes Slasie
9 09 5 3 Lol cdings Kol 08 gy Bl 5l sasS' s W
9 013948L5l 09,5 g0 40 aS wusils S Joy 00g8 Ll
(Voylods Jgazr) dings di8 )5 1,8 oads (439

b yasiie 092 Jlo 5 o032 (812 B3 ymosl B9 )5 90055 (505
ojlads Jga 18 (295 & (395l gl (P2+/+0) 39 Jloliss

Py 9 904 om ) padld p1 g 0397 b Ul 30 w2 S d] Al g owslB 9o



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oyloit £ 0590 )44 451

Jloy 5. 035928L51 09,8 95 58 ()5 (Al ¢ Jiiume Cons (5 903 ulis ¥ Jguar

P df t Sore Sl e b adls
Jlosi 09,5 Oj948LS! 895

1A B —IYA V2R JN Voo b jasls
1wy Al VYYD VLRENN Veookefoy oSl asls
<IVAY LRI 415 NLVE 909N NLVE R (Heel) awil ,3,e
<IASY Al 5y ANE[ 5 ALY 2909 (Toe) ey yoye
oINS Y -I¥0) Ve /NY Vvt NS (Arc) i yoye
o[y LA SRR 8 Vooe]oY Vookeloy (Foot)  Job
<[5y \at ~[OAY Mooy Mevteoy (Index Line) jasls Ls

o (§ oy 05185 L 5l )15 45 030,5 onalies g Wiy
LYPT 500,95 0 yfo o 4y

OYLaS )50 50 b (5 pae (a2 (6,508 G o gy

b S )8 b 39 0B oo o sl 9wl ol

‘SL‘?";}”}‘ Ls'*"l:"r&}f)“’sf"”ﬂl“*“"[vv] A.io)iio&bl.i‘..o

i 58 g Jobes wiile) o 533, ol i ilioes el

Sludled slagSl > glis eucly a5 (sl Coons iy (5950
LYA] 55 0 CNS hass 40 (60 il g coae

plast e s cadsllae  Jae  omas piums b CNS a5 Ll 5
VAT 0,5 o0 )5 a1y (5, slayg g8 5| (6 s Sl 3 52
Pl 53 (S5 S ys95 5 6 it slaad (65 el b
5 g ln it lasls 4 bgype col (See S
plsl 2yt (59,08 Jlasll (g3 Shos iy (s Soglis cnl oS
38 o0 Sl 3yt 5 53 b o gl @515 o Sl

a5 &is )5 sanlive o) Kad 9SG ¢ Budod 40 4S (5 )5k 4
csloplail yo (LS )3 50 oy 5955 lggeinl (Saxe Slge o515
dlllae cidgy 00,5 azg5 y39a8Lal glyls ol 3l yo Jolas a8
el 00,5 iy oz i 09,5 e

Sl oz ler G 9 45 S8 T e
L a5 (sl e (612 0503, cslacelled 1 Canl Sioe
alllae s 392y g5 by S 5 50 Lol cdly e
Sl yin 10 gl pae LT 4 59 a2 b sl p3Y (5 s
slacallas gl la T LUl 5 cy59a8L0 gl s oyblgm b oS
s 3 0 p039, (S5

2. Central Nervous System (CNS)

aels 3 ()j948lol 09,5 Sppd 9 Sp Sk ) eSS
5 45 593 VY B +/V8 Jlayi 09,5 155 VEY b o/VY oy
sloazdly o9 )i (5l 09,5 95 1o 10 (gl Sagasl i yyed
OB (aSLE 52 (y598Lal 45 ol (Lts (pizren ol gy
oile 525 (3948Ll 09,5 )3 45 (5 )9 4y eCanness A5 2y a5
cSloaz e okl (slaasli 13 ol S ol Ly 0,
b Bl L Jobo gy S (g ey caitly

ol plan 51 5ef 9 35y Sl OB gy & Ol By
st b o Lo gl b guead 5 [¥)e YY) izl )y 25,
Dglds (ol L. 3929 (5 loline gl ad 13 15 9 555 Sk
el g5 50 (Jyeog 8 ol o)l o5yl 90 Cllad a5
3 5310 ol ol b Sy G 5
kel Glraasein il oyeadlal iy ubod (il 1 yuizeen
392 gyt 3590 09,5

b o2 o pae [T (65500 Gaios yo (T B,
a5 A atin 33 o) alitie gla ally 10 il g iy
Ol b 990 guenl Yo alez 3l .05 Lo 32055 U ganenls
e (omy 2 g e (Sl e 4 (g 0 |y (B
ol 0,8 o)Ll (St g (siloj (LS slojeiie aloxr
b g0 )l g2 90ySS 9 Sl gy 4 o Sen
gl A28, Az g WSy, fiyed g S el gy S
O g 5] CuliSilaw 4l uled a0 40 (5 jlobiss
LVF] 0,10 0929 plil 90 yus ()85 pae

901955 (L,IS0559 55 9 55 Sk OB Sen 9 S
Sgt pol- 3ok gl b gunod (il glid 5 W08 qusypt
OKen 915 e0ul [YO] wis,S5 canlie (5 loline B 4
g0y ol lgr sl o) (Soalos Jodoxd (a1 4
S8 po by 99 58 fmr (YL B pol> (30808 LS L gunes

Ptk 9 9554 ot ) B 1 10095 S I (o 1 S icasd] Al g ol g0

Yy



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ o 5louds .# 090 T4 3T .-_30}9‘-‘:'4&0934 dlxo

USRS LE Y

g it g0 1,8 b o 1) (5 o lppunle
3 O 992y sl ALl cims go (palS L oS e
Lo oyl 4 001> 0929 aalllas ol j0 a5" b a5 (glo o
SIS (xalo (339 (SIS 09,5 wiilen (5943LEl 09,5 4"
Coned (1l oaimolis Ll caswa b S o)l el
sloally 0 K0 09,8 L dwnlie o (5548l 09,5 a5
@ 3L o) cpl 4o a5 ansl atslys S (g tegg il
3)90 diged a5 Lo ol ) (pguas-ay ol jthy Clados
i awgte 4z glls Laid g Gl Glyise Jald asllla
Adgy ¢y 5948l

Wbl Al 0925 gz (S 09,5 il yo SN ST
(B 9 Fide 0j5e8lel il g (VLS )50 p0 oS el e
9 55y Ay 45 Bl AT 3929 (5 by slaglis
b Sl « jglate fyued 4 .Conl ppo Jloms o Sl oo
Syl oz g ol 2 plall S y092 I igSr 45 ST 3|
il oKty Sloladl ol Koo 45 8 38 o 13l L WS o
9 arge |y b gm slacanl § (2 )foe 3, &l )

eV AN

g3 BB Jaol 3l (595w

Lawwgs IRUMSHA.REC.1394.421 oSy o [SSg0

9 %5.43 AS‘)‘ (;‘:‘)';lec olKiils &3}; 39 é»‘ 43,'-05
A 33 881 5] wlalST asbieols,

Flo o>

Jlo 50 &5 Col lstinghy 2yl 5l 48,55 aglhy ol
STl ol&idls sidgh (slyod cugas 4 FFY o)l L YYAY
o yaals STyl olKitils 3 gy ol o @ilie 09 odas,

o
RITREL RN

8 o 05l S s e eyl LS5 )0 iy ol
Al
&lo o5

3,5 g8lie ()15 allie cpl S g5 el iy

™m Py 9 904 om ) padld p1 g 0397 b Ul 30 w2 S d] Al g owslB 9o



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

Journal of
Sport Biomechanics

References

[1] Messier SP, Ettinger WH, Doyle TE, Morgan T, James MK, O'Toole ML,
et al. Obesity: Effects on gait in an osteoarthritic population. J Appl Bio-
mech. 1996; 12(2):161-72. [DOI:10.1123/jab.12.2.161]

[2] Jolliffe D. Extent of overweight among US children and adolescents
from 1971 to 2000. Int J Obes Relat Metab Disord. 2004; 28(1):4-9.
[DOI:10.1038/s}.ij0.0802421] [PMID]

[3] DeOreo K, Keogh J. Performance of fundamental motor tasks. In: Cor-
bin CB, editor. A textbook of motor development. Dubuque: William C
Brown Pub; 1980. https://www.amazon.com/Textbook-Motor-Devel-
opment-Charles-Corbin/dp/0697072665

[4] Deforche B, Lefevre J, De Bourdeaudhuij |, Hills AP, Duquet W, Bouck-
aertJ. Physical fitness and physical activity in obese and nonobese Flem-
ish youth. Obes Res. 2003; 11(3):434-41. [DOI:10.1038/0by.2003.59]
[PMID]

[5] Zvonar M, Lutonska K, Reguli Z, Sebera M, Vespalec T. Influence of
combative sports on state of plantar pressure. J Martial Arts Anthropol.
2012; 12(1):30-5. http://www.imcjournal.com/index.php/en/volume-
Xii-2012/contents-number-1/306

[6] Barbieri FA, Gobbi LTB, Santiago PRP, Cunha SA. Dominant-non-domi-
nant asymmetry of kicking a stationary and rolling ball in a futsal con-
text. J Sports Sci. 2015; 33(13):1411-9. [DOI:10.1080/02640414.2014.9
90490] [PMID]

[7] Cular D, Mileti¢ D, Mileti¢ A. Influence of dominant and non-dominant
body side on specific performance in taekwondo. Kinesiology. 2010;
42(2.):184-93. https://hrcak.srce.hr/62906

[8] Ulrich B, Ulrich D. The role of balancing ability in performance of fun-
damental motor skills in 3-, 4-, and 5-year-old children. Motor develop-
ment: Current Selected Research. 1985; 1:87-97.

[9] Fulton JE, McGuire MT, Caspersen CJ, Dietz WH. Interventions for
weight loss and weight gain prevention among youth. Sports Med. 2001;
31(3):153-65. [DOI:10.2165/00007256-200131030-00002] [PMID]

[10] Tang WT, Chang JS, Nien YH. The kinematics characteristics of pre-
ferred and non-preferred roundhouse kick in elite Taekwondo athletes.
J Biomech. 2007; 40(2):5780. [DOI:10.1016/50021-9290(07)70768-6]

[11] 11. Niemuth PE, Johnson RJ, Myers MJ, Thieman TJ. Hip muscle weak-
ness and overuse injuries in recreational runners. Clin J Sport Med.
2005; 15(1):14-21. [DOI:10.1097/00042752-200501000-00004] [PMID]

[12] Séderman K, Alfredson H, Pietila T, Werner S. Risk factors for leg inju-
ries in female soccer players: A prospective investigation during one out-
door season. Knee Surg Sports Traumatol Arthrosc. 2001; 9(5):313-21.
[DOI:10.1007/5001670100228] [PMID]

[13] Jaszczak M. The dynamical asymmetry of the upper extremities dur-
ing symmetrical exercises. Hum Mov. 2008; 9(2):116-20. [DOI:10.2478/
v10038-008-0014-7]

[14] Fousekis K, Tsepis E, Poulmedis P, Athanasopoulos S, Vagenas G. In-
trinsic risk factors of non-contact quadriceps and hamstring strains in
soccer: A prospective study of 100 professional players. Br J Sports Med.
2011; 45(9):709-14. [DOI:10.1136/bjsm.2010.077560] [PMID]

[15] De Cock A, De Clercq D, Willems T, Witvrouw E. Temporal charac-
teristics of foot roll-over during barefoot jogging: Reference data for
young adults. Gait Posture. 2005; 21(4):432-9. [DOI:10.1016/j.gait-
post.2004.05.004] [PMID]

[16] Orlin MN, McPoil TG. Plantar pressure assessment. Phys Ther. 2000;
80(4):399-409. [DOI:10.1093/ptj/80.4.399] [PMID]

December 2020. Vol 6. Issue 3

[17] Wong PI, Chamari K, Chaouachi A, Mao DW, Wislgff U, Hong Y. Differ-
ence in plantar pressure between the preferred and non-preferred feet
in four soccer-related movements. Br J Sports Med. 2007; 41(2):84-92.
[DOI:10.1136/bjsm.2006.030908] [PMID] [PMCID]

[18] Mao DW, Li JX, Hong H. Plantar pressure distribution during Tai Chi
exercise. Arch Phys Med Rehabil. 2006; 87(6):814-20. [DOI:10.1016/j.
apmr.2006.02.035] [PMID]

[19] McGraw B, McClenaghan BA, Williams HG, Dickerson J, Ward DS. Gait
and postural stability in obese and nonobese prepubertal boys. Arch
Phys Med Rehabil. 2000; 81(4):484-9. [DOI:10.1053/mr.2000.3782]
[PMID]

[20] Goulding A, Jones IE, Taylor RW, Piggot JM, Taylor D. Dynamic and stat-
ic tests of balance and postural sway in boys: Effects of previous wrist
bone fractures and high adiposity. Gait Posture. 2003; 17(2):136-41.
[DOI:10.1016/50966-6362(02)00161-3]

[21] Brophy R, Silvers HJ, Gonzales T, Mandelbaum BR. Gender influences:
the role of leg dominance in ACL injury among soccer players. Br J Sports
Med. 2010; 44(10):694-7. [DOI:10.1136/bjsm.2008.051243] [PMID]

[22] Draper ER, Cable JM, Sanchez-Ballester J, Hunt N, Robinson JR, Stra-
chan RK. Improvement in function after valgus bracing of the knee:
an analysis of gait symmetry. J Bone Joint Surg Br. 2000; 82(7):1001-5.
[DOI:10.1302/0301-620X.82B7.0821001] [PMID]

[23] Karamanidis K, Arampatzis A, Briiggemann G-P, editors. Symmetry and
reproducibility of kinematic parameters during various running tech-
niques. Med Sci Sports Exerc. 2003; 35(6):1009-16. [DOI:10.1249/01.
MSS.0000069337.49567.F0] [PMID]

[24] Robinson RO, Herzog W, Nigg BM. Use of force platform variables to
quantify the effects of chiropractic manipulation on gait symmetry. J
Manipulative Physiol Ther. 1987; 10(4):172-6. [PMID]

[25] Faul F, Erdfelder E, Lang AG, Buchner A. G* Power 3: A flexible sta-
tistical power analysis program for the social, behavioral, and biomedi-
cal sciences. Behav Res Methods. 2007; 39(2):175-91. [DOI:10.3758/
BF03193146] [PMID]

[26] Hoffman M, Schrader J, Applegate T, Koceja D. Unilateral postural
control of the functionally dominant and nondominant extremities of
healthy subjects. J Athl Train. 1998; 33(4):319-22. [PMCID]

[27] Hakimipoor M, Rajabi R, Minoonejad H.[Design, construction and vali-
dation of foot photo box in measuring a selection of footprint indexes
(Persian)]. J Appl Exerc Physiol. 2017; 13(25):137-46. [DOI: 10.22080/
JAEP.2017.1594]

[28] Musavi SH, Ghasemi B, Faramarzi M. [The Relationship between In-
ternal Longitudinal Foot Arch with Static and Dynamic Balance of 12-
14 years Male Students (Persian)]. J Exerc Sci Med. 2009; 1(2):107-231.
https://jsmed.ut.ac.ir/m/article_21974.html

[29] Draper ER, Cable JM, Sanchez-Ballester J, Hunt N, Robinson JR, Stra-
chan RK. Improvement in function after valgus bracing of the knee:
an analysis of gait symmetry. J Bone Joint Surg Br. 2000; 82(7):1001-5.
[DOI:10.1302/0301-620X.82B7.0821001] [PMID]

[30] Karamanidis K, Arampatzis A, Briiggemann GP, editors. Symmetry and
reproducibility of kinematic parameters during various running tech-
niques. Med Sci Sports Exerc; 2003; 35(6):1009-16. [DOI:10.1249/01.
MSS.0000069337.49567.F0] [PMID]

[31] Robinson RO, Herzog W, Nigg BM. Use of force platform variables to
quantify the effects of chiropractic manipulation on gait symmetry. J
Manipulative Physiol Ther. 1987; 10(4):172-6. [PMID]

Ghasemi S & Adibnejad N. Body Mass Index and Symmetry Between Superior and Non-superior Legs. J Sport Biomech. 2020; 6(3):204-213.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
http://www.imcjournal.com/index.php/en/volume-xii-2012/contents-number-1/306
http://www.imcjournal.com/index.php/en/volume-xii-2012/contents-number-1/306

Journal of
December 2020. Vol 6. Issue 3 Sport Biomechanics

[32] Musavi SH, Ghasemi B, Faramarzi M. [The relationship between inter-
nal longitudinal foot arch with static and dynamic balance of 12-14 years
male students (Persian)]. J Exerc Sci Med. 2009; 1(2):107-231. https://
jsmed.ut.ac.ir/m/article_21974.html

[33] Maupas E, Paysant J, Martinet N, André J. Asymmetric leg activity in
healthy subjects during walking, detected by electrogoniometry. Clin
Biomech. 1999; 14(6):403-11. [DOI:10.1016/50268-0033(99)00005-4]

[34] Entezari S, Memar R, Kakavand M. [Effect of taekwondo on plantar
pressure distribution symmetry in dominant and none-dominant limb
(Persian)]. Sci J Manag Syst. 2017; 15(13):17-24. http://jsmt.khu.ac.ir/
article-1-210-en.html

[35] Dag F, Erdogan AT, Yildirim DD, Dal U. Foot Symmetry and plantar pres-
sure characteristics in elite taekwondo athletes; Preferred and non-pre-
ferred foot comparison. Turkiye Klinikleri J Sports Sci. 2017; 9(1):12-20.
[DOI:10.5336/sportsci.2016-52764]

[36] Sforza C, Fragnito N, Serrao G, Ferrario VF. Harmonic analysis of foot-
print symmetry in healthy adolescents. Ann Anat. 2000; 182(3):285-91.
[DOI:10.1016/50940-9602(00)80038-2]

[37] Sforza C, Michielon G, Fragnito N, Ferrario VF. Foot asymmetry in
healthy adults: Elliptic fourier analysis of standardized footprints. J Or-
thop Res. 1998; 16(6):758-65. [DOI:10.1002/jor.1100160619] [PMID]

[38] Kapreli E, Athanasopoulos S, Papathanasiou M, Van Hecke P, Strimpa-
kos N, Gouliamos A, et al. Lateralization of brain activity during lower
limb joints movement. An fMRI study. Neuroimage. 2006; 32(4):1709-
21. [DOI:10.1016/j.neuroimage.2006.05.043] [PMID]

[39] Marsden CD, Obeso JA. The functions of the basal ganglia and the par-
adox of stereotaxic surgery in Parkinson’s disease. Brain. 1994; 117(Pt
4):877-97. [DOI:10.1093/brain/117.4.877] [PMID]

[40] Ounpuu S, Winter DA. Bilateral electromyographical analysis of the
lower limbs during walking in normal adults. Electroencephalogr Clin
Neurophysiol. 1989; 72(5):429-38. [DOI:10.1016/0013-4694(89)90048-5]

[41] Beck B, Weeks B. Which limb to scan? Revisiting the relationship
between functional and skeletal limb dominance. J Bone Miner Res.
2010; 25:306.

Ghasemi S & Adibnejad N. Body Mass Index and Symmetry Between Superior and Non-superior Legs. J Sport Biomech. 2020; 6(3):204-213.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

