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ABSTRACT

Nowadays, light and minimal shoes have been used by athletes in various
types of sports activities in order to be in a position close to barefoot
position. But its effect on the electrical activity of the shank muscles is not
well understood. Therefore, the aim of this study was to investigate the
electrical activity of selected shank muscles when using minimalist shoes,
normal shoes and barefoot during single-leg landing. For this purpose, 15
healthy boys with a mean age of 23.53+ 2.64 years who had no history of
any abnormalities participated in this study. Electromyographic variables
of tibialis anterior, peroneus longus, peroneus brevis, gastrocnemius
medialis, gastrocnemius lateralis and soleus muscles of subjects' superior
legs were examined in two phases; pre-activity and eccentric. Analysis of
Variance (ANOVA) with repeated measures tests were used for data
analysis. The significance level was set at a=0.05. The results showed that
in both phases, the activity of selected muscles in the shank of individuals
during the one-legged landing movement in the barefoot position was
more than the minimalist shoes and when using the minimalist shoes was
more than normal shoes (P<0.05); Since minimalist shoes have been
shown to have moderate muscle activation patterns, between barefoot and
casual shoes, it is recommended to use it to prevent sports injuries and
also to strengthen the shank and leg muscles in environments where it is
not possible to move barefoot.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:

CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/) DOI: 10.29252/jsmt.19.2.152.

BY NC

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


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376
https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

gg\ S39U8 9 (W iyg b 30 by
YOAM-TAYO : SigaIbLs  TYOT—-Y-A i gl bLs

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

Sip
df/'l:%’:

S5 99 (o> Camallowin S’ 31 o0l PSR b Gl o ME oS3 SSIN Cudlad

F oo |y giep [T 0L pus als e | H"e:ljrlquaud Ve Sl s

Ol e0lhos s e g o251 2355 p ke 0dSTiiln o355 SIS g L) i1 )

Ol Oltan i e g2 o315 ¢ 355 poke outSails ¢ 5555 SElKe s 03,5 lslewl Y

Ol cilhe b o g olS2ils 355 pske 0aST2ils (2355 SUlSa s 05 8 bl ¥

Ol STyl e STyl ol&ails (2355 pake o dSLiils ¢ o35 Sl g Jlalend

alemzadeh@basu.ac.ir .esl} VJLG @ 9200 1 giunn o hew g

oV

3 «

Sonz s 53 8015 pskie 4 s sl e il £l s Jleie 5 S gla A4S 035
i b odlae (S Sl dled  0F 30 Lol ol 4 8513 OIS 555 e3lind 3550 428 5l Cnd e &
3 ezt ol€en 1y Bl oo e (o S Cllad s anllan ol b (55 ol 3l oS S5
VYO £ Y/ e Sl b oIl s 10 05 b ST 5555 o il 5 oo (24S (Cdloin (248
CAae S1S sn s 2SN Glaite s S S 5 Gai ol 55 Azdll golial 65 e aile S L
S35 5 sk s s (55 (ol (55l b S B SU sk 5 S5 el 8 e
T3 TSl gy 5t daesls (bl o (62 .28 8 13 s 3590 ST 5 dlad iy 56 55 s L
AU Lo Olae Cllad GL gy s s sl OLLS @l Al ekl =1 /00 (g lslas ch.ﬂﬁ SIS sla
S 3l oslinal p8m 3 5 Codlasis RS 1 ik o pl S 53 LSS 355 58 > o 0l Bl
Gledlas la SIS 5 codlaie (248 4SSl 1 UP<0/00) 55 Jpeme (1S 51 2t Conlese
3o 3 S sk Gl asd e dlgde (S o0l DL Jseme AS 5 b Slacins s by d oDl
3 5y y a8 Ol &S plaThae 13 L 5 Ble s o amen 5 5555 LTl

595 eslazal Of |

QOO

BY NC

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

\Y44/0/\0 Zﬁ‘ﬁ_’ 'c_uu
WWAQ/O/TY 2 5y 0l

1S slacsly
4L;9|}§}1AJJZ.§H gb_g)_'e “:""“‘:!L“":“‘:‘ u:.‘.ds
SOOI GO | PR O

:Cb.)l

03l (Lo g geoma G (e Ao
WY 0 el 1) 5ho ¢ O i 5l ga ¢
L Ol e OiLae S sUl e dles
O Slagis SHS Sl oalinl o
3 s b s Slagn L ST s
VOT-VTE(YY) WY g5l


https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376
https://orcid.org/0000-0003-1459-8376
https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

EPRY-N
S el Sl el G IS5 50 &S ol Adle 505 glaand) SS1 o il S IS 1 S e
5 g gn o3l 35 Sl el S - ae Ul Gl ke 4 g el b 5555 e slaani; )
Jsien 6315 - b Gl ol aS by oo GRl3) e 58 B Oliee @ (a3 Jodl S S 258 1l e 00
Lo ol ol 2 0 Ul 02 &8 Jlse o nlnle (1) il o5 LG oled ¢80 4 Ly cpl Dl
DS (T 555 B3l e Sl s 3, Sas s s Sl ol slacan 1 (6,80 Kl e Ylazml 50
S o Wl e Jondl Se Slas i nln 03 b Sl Calem 03 e s BB B o 5 O (g el LS Ol e 4
(8 355 b Bl 5 Sl pll Sdlae Cixs Cobmlex gl Shy 03 Uls B 4 (NS s (g
Cles Wl e wmp b bbb oy i slac b a5 Wlesls OLas 355 Slallas s Oliises pizees
Loan b Lol Lol .(Q)ass i 1 0ls S s Ll 1 W LS 5 (V) L dee o (051) SDlis
Wipd s g Wl 5E Ssplerls Gow Ght b s S A poke) e Jalse o3 S IS 5 2l bl
Gl iS5l eslazad L(10) sls 2als 1) oolian ol tedlaine sla (248 51 bzl L Ol o 45 A2l oo 4o
SUidS il o b, Sk 4w b 35 o) (galgni Sblpe 03,51 s 4 1 LEs K Ol 4 el
b b ol 8 Ll als sk 4 el Gl 4 e oS Dl 055 5 SHU s L Jless
x5 BB Jhlpla e S5 Slo el edleies la S Ol gy oS Llesls Ol Sl (V) Lle
St 5 ales oS Gl nl 4 GHS i 45 das e 0L el ] (0Y)35 5 e b OliSSl () 588 )5 s
s e gl s Cadleie Qa1 050l (1V)US Jls g ) L Slae ol DS a4
LS €S0l Gl & Gy (e 1A S 13 eslinals pe 55 455 b Sl eslie Sl o3 O szmes
ilie Dl 4 sadate Slidod (VE)ASL o b g4l 5 Sas 2l (6550 5 sl 05 e Ol s
658l 5 Loz ged S50, alises gblse OF (gl 5 lasstls o Odss 5 3, o) Solo e Cadlosine (gla S
s iS58 ool 5l eslinal Culae s 5 o5z s ol L (8 5V E 510 )15\ V)ilazedls conlin O 33 (51 1) W L2sS

V) Llesls plas 1

jLiL.i;QL{«A"QL\&IQJJJMng}j‘)wu:é‘wwﬁ)‘cbw‘jﬂ L;““)J"L’(Y.\E'>L§ji}§

Ol bowass e SO 65 5] sl feate (S auls S ol 0L S e YL S

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

A st ST Slllae 5o 4 sls slgdey 5l 3l 35 golsbas sl Ol 5 sl Jolis 5 Ll 63,16 (5 lakas
(YVDOLKer 51208 5 (VA5 o 50l 5 L 5 255 gadass 53 (S > il plo js Codlosns JiiS
,zst»smuou.;}mbﬁQV\UJr@guémﬁouj&gw)wﬁwwuwu;\wmwg
AL e olsbine ialsl e yiiS 45,8 ol 5 esbinad e 33 b gk 4l bt 5 Sl o Jtls 1y s Las
AL azdls O 53 e Jle bl gladl gl | Saekla slonl 3 page 58 155 oo ks ol 45 W53 505 Olo a0
5 (YP8) OLer 5 128 5 (W)apd a8 S k5 5o bl b 2 &8 cnl 5l aalinad (o o3 Sl 4>
Sab 5y OMas Oyls 5 sl cdlais S sleslanal Ol 31y 5 b5 (Y01 E) 0K 5 s pioman
L et OIS B S gouiiS o (sehae (S 5T o a5 oo 5 L S5k 53 e 8 sl OLES
Stmline & (YIA) OLKan 5 5, rmen L (VUVIAL o (gslsbme [iul53l L3S 5,8 ) Sl eslind (gamyt s
Wsls Ol WOl tiasls y Conlosin 1S e 51 S £ dix 53 0B 5S 5 Jsb (B30 cMLae ol (558
(8) 3 g0 OLES > 35 511 (g )lslme oo 1S Cilises 6151 55 053 5 (585 el e sl e (6 SIS
b SIS ol o Sl il 53 0k 4 e e i el (5SSl eslizal Sl 3l 4l
0 oS Slllas hash fdy s p bl ol a8 15 ) ssse 03 1S sba Gss 5 5, ol b
a5y LSS a8 e sl Bl e ome e Sled Ol Cedlaie 23S 5l eslinad Sl Ll
Sond gor &y Mde Clad 3558 el o Colnin (S Sl esliad 1 Ll b ol el L35 L AL
Sl oz 2l Ghas il Sl G (Gl 3 g (5os sl Jame 3 s S 658 () s g pe L
53l e e Oae Sdled Olge s wa 5 Jgene S b aelie 3 Sl (2S5 eslizad
25 BT 353 e

g Rl odg 5

Oldar (sl o 5 o315 Il oy 0L goils 51 A3L o0 (93 208 — (55l £ 55 5l (simlosl aas ol e
WV0/0 £ 05 5 o Soks TRV o o L YFOY Y o o Sle L il gls - bslas S5 4 35531 V0
s 3 S 5 I8 36 ol R i s il (5lal g aiile (23 B bl e Sl
Ga)y‘b' Qly > & e ¢|JJ\)'\ oslatul ple e e 051 2iy Ol 4 by 95 J gk 3D ple (ohas - s
Ll i 5l e Slasl 4 bg e sl 5 ol (230 (b S L S g a Sl eslial ale pie

4 s 5 OIS (S Gl s o el el sk ‘LaL;'.sj,aj—leSﬁ b e oy LAJ';}U'T e
Sl @le s sl eSS 1) e s &S awbicals, ¢ da u.l;j,aﬂ IR.BASU.REC.1398.061 . L.

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

S Gy A el b Sngasl 1wl s S eslizal (650 il jastla el Sl e So a3l gL S (g lal
o il ) Sl cpl 3 cdas 513 Vlele Jade b S 5 S o S sy ass b s s 815 Jas
A n &S o3l (i ar dowpr ey e b (65U Ol gl (Ko o dhols 5 035 Cdle 1 (5L Ol g
e e b 36 Ol (Koo ol Todms 5 235 o 513 ooyl Sl 4 Conds Olos 3 35 e
sdls b S 058 s Saseil g e e AU E o Sl sl OVl WS 5 g ss A e (6 S 05l
Cb S ol 358 b iS ey S 5o e let 3l maS Gl 5 Glo b S oy S pn e e Ve ) i GV
Azl ) gede A U8 o gob ol Lasls s S Kl esls &S L s cpl 3 gle Sssesl ol alu L(09)
o3liza] MG 5 528 ol JUISYT MEBOO-TL6 Jte 318 gilo s iUl olKaes 51 odlze S xSl cdlas b 1
S e glie JialS [ ghiten (Xsg oUle, J5 sl 45 AQ-AGCH G ras HLS o lass 11 S
S3Ush 5 SHU (aldd 5 cdyn) b Bl b Come odlae (S Sl glapdlasl sOLT sl 5 sy
ol pamen (VLIS ad plowr b)) IS0 ol (o s (51s 5853 (ol 55855 b s 5
5 bty B olulitr 5 e bl s 580 A aidS s Ll e e T Lans SN S e U S e
S o ilimen e Jlon 53 3 5 ool (g 0 59) 5 4 el (S5 S e S 1S 2|
L oled ool Sl ecadlad i A o Ol sieay olod aland B (e L L (pled dliaed 51 3 4l s Voo (psS 53
W36 253 oS LT 51OV 48,8 a3 55 G ST il o Ol oty an3 b b olad 51 g 458 Jn Vo0 B e

sl s e esls 513 Jal Jla)ble O gl Jliegs Ay a>U s o s A3l o ey b Ly 4l bl

S sr b sl 4 s e s (5 ,0) e (Bl 0 5 (sb) 2 5l YT (L) 2o il Yo 55 53 (6 S
53 50 st Jelse lyls 555 oS = (Y)Cls Aol e Slu V0 g el (IS Cdle 55,8 (gl oS o
s ply S5 w358 sl s T 0ol 5l (6 Kty 5 s gl 51 diblons J st o0 S 005 planil Uk
CS b o) miSley Cedlacie S 5 (plin g5 558 St oSl (553 4S) Jsene SIS Oy o

O osled 5a) L3 S L Gl

S gy Slois GHS 5 Jpeme Sl 1) s

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

S35 sl S oS s 0 Do w1y 55 O e 5 g IS SIS 1 plondl L B A Al g La s a3 51 ke
S Jyemassbas 45 ol 50 8 5> A3 s olas L3k 5 Vo w o8 (o8 @ w03l Sl eslinad L
S sl Olpea 38 13 eslinals e Jolas L3k 5 Vb 4 o8 e 055w sl (03T Y SILE Y Bl
IS Gsisas 5 215 glage 00l 5 Lo S s gl W oo go3] e ((YY)AS oo Lasiiie anlllas ol 5o
g Bl S S o pll e s Las s S bl 16 Sl (slp s iSOl el 1 e L e osbel
EMG ladl&vs e (YOS coad Sdys Olgsial Sy 5o ope 35,5800 A oo 0desS Las s 5SUI 5530 53
3330 3l g s 53 G35a3] S8 5 e 5 S sl Foa Ve (6ol pasel S B L ala
Aled Ll Cdlogin S 5 Jsens S cwa pl Cands an 5o Bolal D soa ) 8 aaky U A
S35 0531 Gl i 5 Sk B sy el O pen il sl 53 3555 Ol plowil § g
350 0N S Olials Ces o ol 53 &S s |y 355 S o aibs s s sl 55 s sddad slaesls
Sl S35l s b i sl oeled Sl ey sls e gl Gl b 5 Vb a oy Los &5 5558 Jos B,0)
S Oab odel sy h LUls s Jales L (L oamen adsl eles ol U8 LB s 5 S e i |y 5 Jales
53 isls e ol 1y 55 a5 58 S Jad 353 o 1y 48 (Sliwly 3 S o e <SI 3 as osa5T (V)3
DT 1SS a3 ploil Sl ke 353 S o (Codlain JUS 5 Jsens SHS i ) Condy a3l plaS a
Laosls 038 o5l b gl oSG el (53l oLl iShas 0pe3T LIS (gl 3 s bl (sims sla o 61
wr 5 b oS o il Jol e g3l s BT Ll s sle Sl 5 5l eslizal b Laesls L(YF) s 8 1|
L eled 1 3 adb e Ve 5l Sl iy 568 S el g 8 1S sles Sl slaesls (g3luilesan
LG mled Sl b e Vor U e L L oled alaod 51 (650 3) G 28T 50 5 a3 L oled alad B ey L
A S5 Jol plt IS il oS il e 0 LUK (55 Sl (TS s (e
A drloen o & b Jl5le 5 b Sl e sl ke Lale (YL o3l 5 pe 35,8 V0800 IS 0L
Al ol RMS (SsTs (0l o5 53 als asls sl 2, 31 S MVIC S 51 dsesls 05 5 dbe 5 6l
Lot Olyeas OF 5 5 odded (al 5o 53) @l +/00 63k 3 o sUl cdlad ST hae a sl oy onl 3
gy Laosls L(TF) 2 Olo el Lot 51 o s Olgiea <8 > U e s dae cle s eslizal Slolis 4l
&bl Osasl sl anals sla paze Laesls 235 055 g oy 6l LS Jelond g 125 VA 45 SPSS il
SIUT ol 05051 51 Cndlain S 5 Jgoms 1S caa ol Slacanss s amglio (sl A eslinal Sy — 5 0l

A eslinal S /00 (g oblas e 53 (6,1 SS sl Sesll b bl

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

YFee XY B)loa:! 4,@.&.‘4)'1{. 2,92 ‘6)9‘.@ 9 @:’Jis t'.‘.b » ‘_’i\bs}l

badl

PRSP IR | PRGN e ST RS FTE (B W RV CPN ISP PR <

(p>e/r0)asl

SSSL 5 B S s SOlas Sl S sl LS (1SS slaesll L 18T 0ga3T il (b iy 5B s
ssk (P=2/0YV) Ao ys V00 5 (P=2/0 ) Ao s MO G f a Jseme S 4 G wa pl Candy 3 b
S 3 eslizal plas (hsh (8 S50 5 sl 5 cd)s) SMae ol Sl fizes sl 03 i (G513 e
dse ool azils 2l 31 (P=2/2YA) Ao y3 V5 (P=4/871) oy 0/Y i 5 4y Jyame [2dS 4 S Condlosis
Oeomed (P=r/00Y) Sl es g i do VS S a e S a4 Cond w pl Candy 3 ol 5850
S Sl eslizal e 5 (P=1/0 V) Ao 3 W Jpene RS 4 ol ol Cand 0 0 e e cl
Sl iars s ple fw blie 53 ool axils (2l (0=2/0Y1) dos MA Jsams il a0 Cond Cndlosin
o3 | Bl 4l oo OMLae oled 8 sl DL ta sy S IS sk (P27 0) Al sdalie (g3 ne

O dsde)anils (gl e Slis Clad jio 56 3 (Codlogis 5 J soms cain ub) Cilises gla [2iS 51 3Lzl

s b slaians s 55 b Bl it (MVIC STus it s e )i SMae 5o jdle 5 Colad S0k i 1) J gl
Cled o 56 s Cadless ST 5 Jgeme S

Condlaris iS5 Fyene S <Rl e

A VIRV WAL\ RV YWY E a/eE RO
N E AR TALAE VLV ALTERVARES Jesb 5 S50
VARV ¢ VRS - RVARE 44N £ TY oS 5 S50
YOV £ /YA ARE- I SVALT CJEEY E /N eV o sl
AN E AT /00 £ +/\VE AYAERVIVN] s 55l
EYE E NN YTV E /o AYEE JEVUE AN E g

/0 szht#da.a):éwﬂf)uﬁliduwj O lalae Sl sdasolis # Cadle
Gatand s o laline sl a0 & e /40 (5)lskan pelan 3 Codlais 2S5 4 4l SaCand s o laliae S5l S DL H Cdle

'/'06)1:&@&):@%&5)&};&&;;5

wa il Cand g oS 8 S50 5 el B el s olase C )l a8 sl Gl Qyj@l:.} S ST 56 s

gl e caman cil o mig (P70 ) Lo 3 A 5 (P=2/000) Ao 3 V) CS 5w Jgeme S 4

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

YW o5 Jpems GRS 4 o Codlogin (23S 51 ol o0 (58 8 S50 5 8 (8 i ps) Slas
wa gl Cand g 5 b sl dae Clls Ll andls 1 (P=2/0Y) Ao 55 Yo 5 (P=2/0YE) A s
35 s s i las Sl e (P i) s SR A 53 Y gene SRS 4 G
e Lo i (P=2/v0V)do 5 Yoy (P=2/00V)doo 5 Y Co 5 4 Jpeme S 4 G ol Cond
W5 (P=2/00Y) o3 YY G Jgane GRS 0 S Comddlain SIS 51 sl olSs cdlae ol e
oske P>/ o)l sdalie (gols pme Dl el 5 sle s Blie s ol andls 13l (P=2/0 8 ) s s
cim ) il sla iS5l eslia plia s b Gle b Come OLae Cled 45 sl 0L tagn bl S

. (Yd).\;-) Lodls LSJ‘J(_;M C)}u.'; &f.fﬂ.«s‘)b)b (WMJL)}W

s b slaians s 55 b Bl it (MVIC STus it s e ) Citte e 5o jle 5 Collab S0k f o 1Y J gl

S ST 56 55 Cendloin 1S 5 gone 248
Cenloin S Fyeme SIS el s
TAnE VLTS YA E v WAL RVARN RO
VY £ 44 VA EVIR VVY £ YY Jsb 5 S50
A0 £ & RNV VoA % o/v0® oS 5 S0
VatE-RYAR VAN I=-RVA O AN E YN E o s
Vi) £ e CERVA VAY £ ovyE Sls s lis
VARV AY & oyyrde AAERVALN g

/00 kgjlatucla.széwuijf)mﬁlikgbw‘g&:{)btx»;))w sas(lis % CwMe
A ‘5)l>tucia,~)> Cndlosis 2iS 5 a8 b Glalamdy o lalis Coslis sl Olis # Cude

/00 L;,l;u,u&,:ww,gwﬂéuij)bm;;,w saspli & cade

S5 AR g oy
535 e b Bl il oae Sl Ol s ol 23S Sl eslinad 58 S ey i ol S
S 5 Jaeme S wiapl latands o Sty e s 4l 0L Sl ayh mli g LS
s G5 ime SOl Ll b slBas cisb L5 SO el s ety obas cdls s el
o 5855 b S L8 SHU sl S s il cdled s gblie gl 5 ST e e s 5l
25 IS b 4 b edalie ol GHS 5 pens UHS il Glacaads o e 5 s sslis
LSS 55,5 S > e sl b Bl AU Cote OO Las Q,leécla*‘b',:{;@aﬁ,\.}:b Ol ol Jass

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

ot l3b oo Jpeme SRS 51 i Codlasins (RS 1 eslinad o 3 5 Candlesie 2SSl i s b Cans
Glacans s bauly o Gl o) Come Shae giladles gla S L Sl Codlasios (IS Can s oS 55k
Ol (Y010) OLIen 5 (dSTLE (Y01 8) DL 5 koo Sladllan gl b il (ol o3 Jsome [HS 5 a8
OLea 5 Ole Jls 5 (TWA) OLKes 5 S5, Sls (YY) s 5 58 5 Fsr 5 (YY) 0L
S i3l S sls Olas rasn G s (Yer) ol Olined 5 gas (85850 N5YE YO Cul genan (Y419)
Ok g3 slasl 3 Cols OMae B rae (55 5 B8 e xSl Cdlas S L 2 Sle oY Jsb e
o b (Y10) O 5 STl s (Y1) 0K 5 Osmil (Y01 E) OLKan 5 b copoman (YU 55
u_i,o,:mé@dw}Wsmtmwg;?uﬁ,c);u;Q),@),uuﬁwwﬂ;mmwg\
QN o sl sne Sl s S2iS 6,8 ol 5l eslizal fng 3 | o C2S31 6B S (godiS o Ao
o ol la S5 5l F (2 SCU die) cadlasis (1S 48 sl OLES (TVE) 1S 5 s S0 a5 G o
o3ls Ll wm il Condy S5 e LB sk 4 S 68l b s Dl b Ll s e aE
win [id Ode 4 teleine Lo 2S5l eslinad 45 Lols OLES 55 (YIV) O Kes 5 58 5 Lo (TV)asa
Lol £L25 (5 IS o plil Ol gl ke slge o515 5 (SOl s i 05 3Ll 5 3 Shas 5 5gr el
Sazilos L 08K 55 53 Jsane oS 4 Comd L o 5SS OBlae 8 tedleis sla S
cHas cdled S Sl S s S dolie 4 (YOIA) 0L 5 5, dls pamen (YO)diion 55 Ll
rl e NS Wnls OLES 5 sy Candlosis (S e GRS g e 3 obsS 5 bsb (SSSL
Il cpmman (B oo DL 555 Sl (ool Dl pens S s 6531 53 O3 5 385 oy o DL2e
053 3l 20 gl 281 s 1S Sl (Sl g U o 4 S Aadllae L3 (Y9)0) O 5 Ol
b by e Gl ey ege i1 S Soslite glaslitle Vsl a5 W S (6 Samys 5 dustls 3 Shes (Siluang
e sl 5 oy 35 1) O 5o sl 15 e llosion sla 1S B NS o el 5 52555 3 Shes

(YA L ol bl |y sl 0506 i 5 5,8
el (YY) OG5 ils o (Y0 ) LK 5 Il s caly Slallas sl b a5 cpl s« blis 5o
CS o ) e e 33 Gl el Odae Cled (S oS sl 0L (Y1) OLSes 5 ol o
o3latal b3y 3 = 0, S o e Gl el Oae Sl Lol 55 olite e (la SIS 1 55 5 A e
(YY) UL 5 bl s Shasn G Lo (TOC3L Shals Kos lacanss 4 ol Condloge 23S
1S ol Jgame gla S L O ss 31 Seslal 6 et 5 ob 4 Cedlogie SRS L 053 45 03 gad (6 S At
L3 o Codlagie GHS L Ody 3 (e s ol ) Of Jlasl 5 KVl (6550 ilwe b3 5o coslis s @
@w&ﬁwéu&s)mmwuﬂw@ﬁ6@,@;,@(%\/\);,\)&“)wx&;\;w,wg

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

5 0l 3l s e ) 85 W a tl e 2alS il 5 SU s s gslies 5 el L5 cd s oolas

V)il 3 5ms 5sl8 JlaiyeS 331 sl 5 A edalie Jluols
Sl g0l sz 4 Ol oo s 53 (RBLS ol sl Vs 51 aS ) o S0 a4 e ol 53 43S Sladllas s 0
Sl 5 ik ol ealial o 5 a2 Ol «Cdlad slans i Olsn cir ASLe) Cilies b S5 L
o WSS a5 S sl il 0S5 e (SOl 5N 5o ed ST ap 8 IS ] g il
Jeloisa i S e Gla ) Sl eslinal e 5 o 3 DOLEE 3 iS5 (Bl gl ST eslind
Cilise oo s 35 sl jias 4 gms Ol (T911) Sla e sl 3500 o5l dae 1S gy S I
(0958 (Cdlab Sl 5 Sibie (sl poite Lo pumsivn) e (S 80 e (sl it Sl 3 oS ey 15 o
il glacanss g OSSOl Gla Shy 0 s e slacsls 45 Lsls Ol 55 (YIS 5 s
S o e i3 b e 5 2055 5 S 0N 53 5 el S sl 1 il 4 S mlae s 4 baas i sl
> 503 o dalive (Yo18) O g )Y copmzman (YWl o Lok sn LIS el 5 ¢ 550l Gl slse Cnlieds (mlaw i
03,5 5L sl b aS sosb a el St Codlos (NS 5wl Cands o b s s Sl S
ilie gl 5 eslinal & L3 ged Oly (Y010) OLan 5 dSS13  Ss hass G L3 (Tl Sald wn b
S s ol (315 50 A b 5 Sns (SGileS o) (Sl s sl (S5 2 ool 5 sb s s sl
5 S eMas 518 s xSl cdle (651 a8 Wsls 0L 50 (YA 0L es 5 Wl S5, . (YE)s 108 o o
Gy L) 1355 (Sl S iz ¢l 51 31 a3l § pmen ilizee Jalse 4 053 5 5 ol o o5 5
3OS g Ul Bl e Olee b sy J RS Oliee (o8 5 DILL codlogn ( (J pane 1S a2
lasllu 45 Ws S (5 S amt (550 aalllas G 53 (T01) UL 5 Ole J 8l moman (£)3,03 (a0 8
Ol 55 (YY) OLen 5 dla L(YA)L 138 o el 5 o5 3 Shas 0 bg o (gla pite » e i1 S slie
S onlply ol Soline s 00 4 638 5l b g e Sl edlital glaco e 5 Odiss sla s oS Lo sed
(Y214) 03 oIS s sy G L3 (D)3 5 Ol 3131 aes (sl s ol JLl G il S (5 S
ol 28 e (55 5 Sl k) b il o1l Sl sl 31y sl S S 65 e 4 sl 0L
(Y1) OLSan 5 oS seke 055 calg 53 .(F0)5 50 a5 Ol b oS ol (6 K05 Jole 53 3131 sl Cons
o5 LS L aslie 53 Cow gla 2SSl eslinal Sy 55 08 o SOl sl S 4 dsse sdalie

(VLS o oS

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

dhﬁmLgLAWTL}{lL:):QJmﬁhglil;,w&aﬁwwduuﬁscg.&fﬁj doaui.aj};clc;jga\g-):l{
23 Snloin S 3l eslinad o b Gl AU Olae Cllad mhaw 5o o5 @ a5 LBk S e Coles

gty i iy S pamn (5o 5 ol s e S8 Sllab e Olsn 3 25y (sla S

¢SJ>-QKA\Skﬁuhﬁpszww}L;uaxﬂfsjﬁaﬁsﬁwjlijébabwQ}ELS\J{J).;.:.«

03 5 oslitul Codlosns (gl JUiS 51 a0 5 g 5w L

References

1.

2.

10.

11.

12.

13.

McNair, P.J., Prapavessis, H., Callender, K. (2000). Decreasing landing forces: effect of
instruction. British Journal of Sports Medicine. 34(4):293-6.

Hargrave, M.D., Carcia, C.R., Gansneder, B.M., Shultz, S.J. (2003). Subtalar pronation does
not influence impact forces or rate of loading during a single-leg landing. Journal of Athletic
Training. 38(1):18-23.

Yeow, C.H., Lee, P.V.S., Goh, J.C.H. (2011). An investigation of lower extremity energy
dissipation strategies during single-leg and double-leg landing based on sagittal and frontal
plane biomechanics. Human Movement Science. 30(3):624-35.

Roca-Dols, A., Losa-lglesias, M.E., Sanchez-Gémez, R., LOpez-L6pez, D., Becerro-de-
Bengoa-Vallejo, R., Calvo-Lobo, C. (2018). Electromyography comparison of the effects of
various footwear in the activity patterns of the peroneus longus and brevis muscles. Journal of
the Mechanical Behavior of Biomedical Materials. 82:126-32.

Altman, A.R., Davis, I.S. (2012). Barefoot running: biomechanics and implications for running
injuries. Current Sports Medicine Reports. 11(5):244-50.

Davis, I.S., Rice, H.M., Wearing, S.C. (2017). Why forefoot striking in minimal shoes might
positively change the course of running injuries. Journal of Sport and Health Science. 6(2):154-
61.

Rothschild, C. (2012). Running barefoot or in minimalist shoes: evidence or conjecture?
Strength & Conditioning Journal. 34(2):8-17.

Lee, S.P., Bailey, J.P., Smith, J.A., Barton, S., Brown, D., Joyce, T. (2018). Adaptations of
lumbar biomechanics after four weeks of running training with minimalist footwear and
technique guidance: Implications for running-related lower back pain. Physical Therapy in
Sport. 29:101-7.

Squadrone, R., Gallozzi, C. (2009). Biomechanical and physiological comparison of barefoot
and two shod conditions in experienced barefoot runners. Journal of Sports Medicine and
Physical Fitness. 49(1):6-13.

Lieberman, D.E., Venkadesan, M., Werbel, W.A., Daoud, A.l., D’andrea, S., Dauvis, |.S.,
Mang’Eni, R.O., Pitsiladis, Y. (2010). Foot strike patterns and collision forces in habitually
barefoot versus shod runners. Nature. 463:531-5.

Cohler, M.H., Casey, E. (2015). A survey of runners' attitudes toward and experiences with
minimally shod running. The American Academy of Physical Medicine and Rehabilitation.
7(8):831-5.

Peng, H.T., Kernozek, T.W., Song, C.Y. (2011). Quadricep and hamstring activation during
drop jumps with changes in drop height. Physical Therapy in Sport. 12(3):127-32.
Hosseininejad, E., Eslami,M. (2019). Mechanical energy analysis of barefoot and minimalist
running. Applied Exercise Physiology.14(28):265-72. (Persian).

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


http://www.aapmr.org/
https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Johnson, A.W., Myrer, J.W., Mitchell, U.H., Hunter, |., Ridge, S.T. (2016). The effects of a
transition to minimalist shoe running on intrinsic foot muscle size. International Journal of
Sports Medicine. 37(02):154-8.

Schitte, K.H., Venter, R.E. (2013). Effect of minimalist shoe training on lower limb joint
moments. Footwear Science 5(supl):S52-3.

Miller, E.E., Whitcome, K.K., Lieberman, D.E., Norton, H.L., Dyer, R.E. (2014). The effect of
minimal shoes on arch structure and intrinsic foot muscle strength. Journal of Sport and Health
Science. 3(2):74-85.

Bergstra, S.A., Kluitenberg, B., Dekker, R., Bredeweg, S.W., Postema, K., Van den Heuvel,
E.R., Sobhani, S. (2015). Running with a minimalist shoe increases plantar pressure in the
forefoot region of healthy female runners. Journal of Science and Medicine in Sport. 18(4):463-
8.

Guiry, J.M. (2014). Comparison of an overhead and single leg squat in barefoot, minimalist,
and shod conditions (Doctoral dissertation, California State University, Northridge).
Sporndly-Nees, S., Dasberg, B., Nielsen, R.O., Boesen, M.l., Langberg, H. (2011). The
navicular position test a reliable measure of the navicular bone position during rest and loading.
The International Journal of Sports Physical Therapy. 6(3):199-205

Hermens, H.J., Freriks, B., Disselhorst-Klug, C., Rau, G. (2000). Development of
recommendations for SEMG sensors and sensor placement procedures. Journal of
Electromyography and Kinesiology, 10(5):361-74.

Viitasalo, J.T., Salo, A., Lahtinen, J. (1998). Neuromuscular functioning of athletes and non-
athletes in the drop jump. European Journal of Applied Physiology and Occupational
Physiology, 78(5):432-40.

Hoffman, M., Schrader, J., Applegate, T., Koceja, D. (1998). Unilateral postural control of the
functionally dominant and nondominant extremities of healthy subjects. Journal of Athletic
Training. 33(4):319-22.

Murley, G.S., Bird, A.R. (2006). The effect of three levels of foot orthotic wedging on the surface
electromyographic activity of selected lower limb muscles during gait. Clinical Biomechanics.
21(10):1074-80.

Franklin, S., Grey, M.J., Heneghan, N., Bowen, L., Li, F.X. (2015). Barefoot vs common
footwear: A systematic review of the kinematic, kinetic and muscle activity differences during
walking. Gait & Posture. 42(3):230-9.

Fuller, J.T., Thewlis, D., Tsiros, M.D., Brown, N.A., Hamill, J., Buckley, J.D. (2019). Longer-
term effects of minimalist shoes on running performance, strength and bone density: a 20-
week follow-up study. European Journal of Sport Science. 19(3):402-12.

Roy, J.P.R., Stefanyshyn D.J. (2006) Shoe midsole longitudinal bending stiffness and running
economy, joint energy, and emg. Medicine and Science of Sports and Exercise. 38(3):562-9.
Hein, T., Grau, S. (2014). Can minimal running shoes imitate barefoot heel-toe running
patterns? A comparison of lower leg kinematics. Journal of Sport and Health Science. 3(2):67-
73.

Sun, X., Lam, W.K., Zhang, X., Wang, J., Fu, W. (2020). Systematic review of the role Footwear
constructions in running biomechanics: Implications for running-related injury and
performance. Journal of Sports Science & Medicine. 19(1):20-37.

Whitehead, P., Tammaro, M., Schmitz, J., Darnell, M. (2017). Minimalist footwear reduces
muscle activity in the lower leg during a jump landing task. In International Journal of Exercise
Science: Conference Proceedings. 9(5):105

Perl, D.P., Daoud, A.l., Lieberman, D.E. (2012). Effects of footwear and strike type on running
economy. Medical Science and Sports Exercise. 44(7):1335-43.

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.22520708.1400.19.22.4.8 ]

31.

32.

33.

34.

35.

36.

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

Franklin, S., Li,F.X., Grey, M.J. (2018). Modifications in lower leg muscle activation when
walking barefoot or in minimalist shoes across different age-groups. Gait & Posture. 60:1-5.
Hug, F. (2011). Can muscle coordination be precisely studied by surface electromyography?
Journal of Electromyography and Kinesiology. 21(1):1-12.

Larson, P. (2014). Comparison of foot strike patterns of barefoot and minimally shod runners
in a recreational road race. Journal of Sport and Health Science. 3(2):137-42.

Hall, J.P., Barton, C., Jones, P.R., Morrissey, D. (2013). The biomechanical differences
between barefoot and shod distance running: a systematic review and preliminary meta-
analysis. Sports Medicine. 43(12):1335-53.

Duran, C., Hayes, D., Post, C. (2019). The Effects of footwear on ground reaction forces and
ankle kinematics in subjects with different Arch Heights, Whalen Academic Symposium,
Available At: https://digitalcommons.ithaca.edu/whalen/2019/present- ations/16/

Malisoux, L., Delattre, N., Urhausen, A., Theisen, D. (2020). Shoe cushioning influences the
running injury risk according to body mass: a randomized controlled trial involving 848
recreational runners. The American Journal of Sports Medicine. 48(2):473-80.

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


https://dorl.net/dor/20.1001.1.22520708.1400.19.22.4.8
https://jsmt.khu.ac.ir/article-1-422-fa.html
http://www.tcpdf.org

