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ABSTRACT

Background and Aims: The aim of the present study was to compare the frequency spectrum
of selected lower limb muscles between patients with diabetic neuropathy and healthy peers
during walking.

Materials and Methods: The statistical sample of the present study included 20 patients
(age: 54.85+ 19.7, Body mass index: 28.38+5.03) with diabetic neuropathy and 10 healthy
individuals (age: 52.60 +4.06, Body mass index: 26.74 +1.86) who were selected using
convenience sampling. The electrical activity of selected lower limb muscles was recorded
using electromyography system during walking. Independent sample t-test was used for
statistical analysis.

Results: During loading response phase, the frequency spectrum in the vastus medialis, biceps
femoris, semitendinosus, and gluteus medius muscles were significantly greater in the patient
group compared with that in the healthy group (P<0.05). During mid-stance phase, all of the
selected muscles showed a lower median frequency values in the patient group (P<0.05). During
push off phase, gastrocnemius muscle had lower frequency spectrum in patient group compared
with the healthy group (P<0.05). During swing phase, vastus medialis, biceps femoris,
semitendinosus, and gluteus medius muscles had a significantly lower frequency spectrum in the
patient group as compared with the healthy group (P<0.05).

Conclusion: Damage to peripheral nerve due to diabetic neuropathy in patients with
moderate neuropathy results in abnormal frequency contentment of lower limb muscles
during walking. Also, lowering the functional capacity of the lower limb muscles can lead to
a lack of proper control of the ground reaction forces, which could increase the likelihood of
injury and falls in patients.

Keywords: Diabetic Neuropathy; Electromyography; Frequency spectrum; Gait

How to cite this article: AmirAli Jafarnezhadgero, Elahe Mamashli, Razie Alizadeh- Comparison of frequency
spectrum of the selected lower limb muscles between patients with diabetic neuropathy and healthy peers during
walking. J Rehab Med. 2021, 9(4);163-172.

“Corresponding Author: AmirAli Jafarnezhadgero, Department of Physical Education and Sport Sciences, Faculty of
Educational Science and Psychology, University of Mohaghegh Ardabili, Ardabil, Iran.
Email: amiralijafarnezhad@gmail.com



[ 9.10.22037/JRM.2020.113070.2312 g allie ]

Slgye & Yo oyl ylows 45 o w1 CMAS I citio wilS 48 Cinbs duuny lie
Ry oy b Wl GYlaod b (L

Vodljule andl, F duivoo apdl ¥ 9,5515 phan I gl

Olrl o)l ooyl Gzee olRiils culiiily) 9 (S 5 pole 0aSiils ((o))9 pole 5 (S S 09,5 (oB))9 SilSage Yol )
shd)l Bazme oBlasls (ulidily; g (S psle 0uSisle ()9 pole g (S S 09,8 ((SByg Sl S SO semadle Y
ol s

Gize oLy (oulitily; 5 (i p pole 0aSLAls ()9 pole 5 (SN San 09,5 by Sllegm Wb WS szl ¥
Ol el e

IFAMIYITY dlio (yi iy IFAMIYIYY dlio (5,5550 IFAM NI/ Y allio cdl o

dASS>

Sborg 4 Moo phlem yo Slios plail wdlae 5l (e (S 3 b anlie ol haghy 5l Sus idlusl g doudo
By 58 oly (b plle GYleoa L (0bo

DEABEVIVA 1 sSin 1) (o Sliggs 4 Moo Jlay Vo ol 10l ingsy s ol gai il is 9 Slgo
Giogs (VEIVERNIAS 0005 0055 (sl DY/S £/« 5 1 ias 5aSileo 1) wllos 5,3 1+ 5 (YAIFAZA/- ¥ 15 0055 sl
81,5 g S olSans 51 aslienl b olis phl i cidiae o5y 2SIl Cdlad i G s 5 by &S
A plodl Jaian t bl g3l 5 eolatul b lasols Judow o ol

09,5 5 ol B b (She (e 5 S s 1 Sarsd (JFI Gty DMae 13 xSk el Al e (b ilaadly
13 LS ) 8 y50 Sl olas (5T oo 16 o (P<-/+0) 555 5V wllos 05,5 45 i (5, loline yobots o Lo
oS P (A1 (5lBg0 alae L ol Ja al> e (b (P<e/00) wisls i Lo 09,5 50 1) (ulS 8 il il
S Fam oSy 93 (B (g SMae Glugi 51 (b (P2 0) clls @il 09,5 ) S (ilom 09,5 )3 S F0mb
(P [0) ol @l 09,5 4y S Lo 09,5 15 (5 1aS (WS B il (g loline jsboay Sls (o g
bt 55 el Glsys bawste az o b ol po (bs Slisys Sl e lasl ol 16 S Az
skl 1y o5l G il co 6 lams 2ls d9bse oy, ol oo ol el bz phul Edlae Eodlad LuilS 3
A pae a4 i Gl plail Sllae 0 Shes cod)b 2alS (rizren 5 30 JLis 4 | plinsg; (s a5
23 g0 Gl llor 5 1y bgke 5 ol Jlozol a5 355 o e Jonll 5o (5950 oo

058 ol 4 lS 8 il 3 Sl 250 oo (S35 ighel slo03

koo ) Bimo olRadls « ouilidlly 9 (S5 pole 0082l ((o2)y9 polle g (G S 098 «(SB)yg Selllegn ol ¢g Sl hn e el 1 Jghumno Okiuns g3
Ol edws)l
amiralijafarnezhad@gmail.com :Jues! o yoT



ey hylom yo Sliss plasl wdlac 5l ooie (Wil 3 el annlie /o)) Sen g 9,5 0l5 jan

05 sl (58 ol Jre (IS GG e 0 Ol ilew
G plog xSl o el )l a5 cole (jgie .ol 00y
PRV N B R R CIr S ST VP I DU | Y
Shac slasxi | g Wgd co d5dmme SO ey ! lolLis]
JUs lp aisS oo omyn ) oy e 5 ]y o5
S ooy @ VVE Jlo s oSes 5 (By
30 S eyl wlalail b Mae gle,nd colas
sl Shg,e e Gl o b obs ol les
(o Sy Sle gsliss alac F oaslle ol
ol B 15 () S5 (S pesd 5 LIS g
4 &S 0 ol p P GRegn pl Sl Jels s
S o o Shg s £9,0 51 B (S b ol 81 IS b
Airs e Lt |, bl i Mae K, cylas
0ig pty ST 58I Sy 51 oadonnlive Sl yaais Lol
SMas 5 S od Sy Solem Syt sk o
Sl ol cobs Gl & cs Slog plad]
Jlo s ohes 5 23T s lasdlas o Fls i
Goldgo alae au SO asUl el colos ce ps Ve A
JLad Olpts 5 (lad (S0 9 (2B e (Sl
b Ssbys ohlem b o3y adile e SSlg)9
or 9 5 oy (b plle o135 b 2 sadle
O S pslcolan o 20 ws S 5155 9 wsls 1,8
oats oo lis (>, e 5 o8l selBgs Idlac
5 el b 055 sl b Slisyg ohlen 5o 5>
b as ojlaily ylas a1y oyl 3 ol ) oUlgs &gy oo
2 ooy JedllonSe g9y 0 Slds b s090>
D s anl el ee) @, L S a8 lal> e
wor @ Ve Jle o ghles 5 d5al (ioren
ol, pla ;o Sl slasl alac O o Sles o M5
oSl cdld a5 wsle plas g aasle,y 58,
ool Sed oo cely a8 Sodje alac o 5,50
oaisS Joaws s SIS sojlail 4y g aBgeds wilgis alac
g oS Lyl ey L L sl wled ple jo 1) 095
ceely Sl plasl wdlae o Sles o LS LS j5bas
Sly by oy pllin Ly A5 4y (gt L oed e
o 1ogisl gy a5 Y1) Jlo o slasillae 4o Plogs
codlad 5 o o SlaisS el o alwl ol 5an
o aly 5l o3, YU o slsw plail 5l alas go S 2SI
IR eor s |y (Rbe Shys 4 e plilen
w90 oWl Gleeh opl mls b a5 Kleols
O oml o SIS 5 dgne o L e paSdS
ool el sal eamline ubo llew o Al
GRS (owj90 3 alS wles ST oLy ol Kaeg
o.\J).:le JA.C 6‘)" &9 54‘) WL».Q g.,u.’._‘i}a L) uLA{.o&
Ll (G900 C)‘)L“'ﬁ'.' Q—.‘.‘ 50 ‘5?)[5 e alac w.l)lS
Ot dbas jo Ohlen s waly 5l 8, Gl o

Slaa! 9 doddo

ol S oy wes e plis Sl Ll
e bl jo a5 ol sud o eSS
dobs Gloj el cnl el (B8 o 5o (s iy
e 50 Seubos ol Bl slass aS el o, 5Kl
S M hlew olans 51 le 4 Ml s

gl ailse 5l heme mbo Shsyy M e
o, Vo0 Loyas a5 cal ugnde cobo s ke

SeeadS pmla Lulps st OF Hlrs liles
SIS Sy mie G)lom 5l (3L e
ol A s Splie 5 YsSulgs Soe
e Slacl suiiS i a5 15550l bS50
sl olasl o 30 cnlply o)l Jlis 4 ) s
OMac (0 @rd )8 (> ials 4 aS 05l 0 o)le
, Moo e Sl Sl

Porl hbe Shays axs JB Sl 5l (S
s e slopd JSr 8IS ©ppoty e
sop 5l B (S a5 el (IS o wxly ol a8
2l ol T sgs o ssalie Jlgye ol
Ol a o ls (6 s vges Sl plasl cdSul LA
o8l Olas ul o ,Shes cod b als &S o
iy PS5 (538 ol ) 551 et (oLl las
Wlgd oo adian pl pln 0 2o YU lles jo 1) Jolss
Bk slaes )3 8t cou ) lhlen (S codeS
bsis o Jlis 4y g 038, of) 655Ul 50 Dl i K00
SR Had (o3 9 cul 4 e Wl o Jleio]
o5 el a8 o0 Sloe cand Jodo 4y 5 95 M
gk oz 1 (s 5 e Ol 4 ool (Sae )yl o
[\”].‘59_&)_?L;_QB“.:_c

Ol ol 9 L QM}S%SJ*‘ Ced b (o)
@ bon Sy 5l (LU Gl ) sllednr Wlsie
5 dadan M3l 5 bo)Sal, Gls b oysle sexg
SIS 0,8 3l gilen Canae Gln 1y yise
SHae o Ses pwyp Sl & ol e o,
oslaiwl Cwl 00y Az gl 090 Hlews Lo ol L
o el xbans 31,5 g3 Log 2SI

Jodosi Sl plgion &5 (Alse slayislily o o
Sews ) (Hae 0 Shee oy p slp eSS leg 2SI
5 il sla S5 L odlas Luils 8 (ol o]
Ored 5 (Hlas U culis g gy 5l el alae
5 S g el Cesu 4 baye Ol
Loy col (Son (5> slauxly jloSialon
Slgoe Ghme Slbgyy Golen Coale 4 axg
polo e oy S50 Slaml b oYL il
[A].J.i)l.g asls

Ol o Gl nles xSl 5 s Sl 2
b el 0041 az g5 0550 slown 3l slo Lo jo 0L
ol o Olas b GulS B il (o) 2 392 00

VEFAIYY Slrio oF o)loads @ 0,50 A8 e oiduily cb g sole aslilad | Y0



eishlom 5o Slisw alasl Sdlae 3l sviie (lS 3 cinb aslie /)] ) Ken 5 5, 50l5 yhas

Opos 5l Baa plpls wasS Solel 1) sadeanliv
oMac 1 ooiin codled uls 8 b anlis ol
el GYlaon b (ubs Slisys 4 i Glile 0 L

dbboe 38, ol b

W yg 9 dlgo

tolr adlioe (0)0 g (bl g9 5|yl hegh
s cobs M loye adS' 1) Jols iagh s )bl
o8l g aile JLw VY 5l can cobo amle oS g0
iols JSCas uo )l lew el 5o Sle Il

= Slsyst e 0,0 Ve bl analr o
ooy 005 Lasls BFABEVNY i eSils L)
i ek ) plle ope Ve (YAIPARD/-Y
YENVEEVAF oy ooy asls OY/F-£F/.8
SLl sy diges Glred miws 50 Ojgen

ST BB bt 4 olows sl ol asdlas o
@S p 80 Falilae belse 51 Sy 0b (o
i) opl 53 o Sug) (n e 5l (o r0ed Sdo
Solonr &8 iy alo e bl b oga3] (55l S0n
030l elel p Spsbar w0 (b Sy
wobed Fuzzy  aojlonl s 5 o Kiiow
F oeSils jebas sl wliiie (ol j0 a5 pla Sges]
lasas Sl pagh aiped Glprea s S 1,

e byl Jels a8) Fuzzy Jow elol p
OrslSsen mhw (i cud glajlisl el
ohlos 4 (ool Culs @ 3l plojcas 5 oSS
JETA PRV LA SO DUV PRI PR WP K W0y
SR Bgte 4z e 5o oasslial pas (pl Gk &S
b 5l a5 Ohse ol a D laas Clesl s s
)bl & Rt s a0kl slajle
Y 0,8 o eSS Lo 095 awgr a5 (glaebiin
shoslawl b ol )l Sho g s wlal 5 o205Lol
oo e oll oLl Y 5, VYA g5LLs
S jleslatwl L L e ob3L-F p,5 Ve lddgige
dan as TN 55000 on 0 5 Sy S,
Tl (ries 5 098es oy b 90 2 Sln 3)lse
Ohbes «s)lom 50395 Jsb 5 05 oSS (mslS 5o
9 9,5 )18 (o p 390 (aastle 98 lawg Sy
Cond ol aS el )58 BB ol e Sl ool
5 Swl Syt YL ol cds g jlael
Dol al pasis logss, b @b (Soos
SNl 2 o 039 L (5,105 530 5,90 0 rioren
Ll 5l ey 05,8 b o alol 315 <8 ()23, o,
0l ey Wl 03,5 b oy 0053 asls

b ol lp yole Al 4 0955 la)lns
2B bl Ol e b Gl o3 il el
51 st S5l 5 s YIS L 5 (0 piae olad

6ol S8y Bpo pilies 5B £9,0 laml o (21>
Sy alas ol el samoplis a5 ol
a5 Wl o 058l jsbods a5 sl Ayl e ,o oslad
ey bamdly b pllia )3 0o Cda el
LgLad}S‘).’l..J & S5 KB 615)914:44 RERY) w‘
Ly aly 5 058, YU o il adé ol iaaks
Lol )5 Gt Sllogn sbooaii cel ol Lo
Yoor Jls o L‘)l)l&o.a: 5 Sl cwmen sgn
5 &d‘ﬁwsfﬂ‘ L, » ke Shgy U
S50 1y Jeed S Gy 58, 0]y po o ol
GRRoR Gl 5o 4SS ul SO L rassls 13 gy
5 Pl elBys (lad Soidys alhe an i oo
OlRaesh (nl (B8 I8 oy 390 2B g
gle @ ke amme (Dbo Slygyp w05 glo
JAS 1 slapedle 4 &Sl (S>>
&0 @bl 50 i 4 yoie &5 Wil oo ol (S >
el Jlwos el 5Ll 5 09 oo 38, oy o b
aile (535 ol (ol Slegilo 51 (5 Gl Slas 4
Mogdoo Jobs 5 9,

G890« elad Sl e oMac 4l 4 4z L
(Slr9d (2B Gt (Slhicwly (LI g (A3
eSS 0 1) 95,0 i Sl SR 9 S 9
PIAS 3 e s Az g5 (pisren 5 85510 (38 o) (35 >
ol Sgline 28, ofy il slajl o odlae |
Joeo Jate aile ollaxde (B p 4 a2 g8 b uizen
OO Sam i g ol DMLas Sl (B 50 plas JLas!
Sl oy p Slp SsSB4 gl S S
o & oRy 4xy Obles 28, oy 65 Sbss
9,0l mld 1) oG LB oledlbl wlgs oo 5)lg0
o) )3 Fge SMae (paled yol> gl yo cnlplu
il Gilises clajl 4o baeyT 51 olaS o g 5 038,
CS P sS85 L8 axgl 0,90 oy Hebar (33 ol
a o3y ol lise Jole o cadosalice &l
S50 58 o 50 Jlad SMlae (n e olol p SIS
@S 4 4z b eizen (235 15 Cou g (o)
S50 @l b olbom S8 pdan jow e lagtaghy
el el ek pals n e U]
delse Sgypbar cod (Sen ST sles 2SI
J>1e 53 oone i o) g5l 51 (B 0 5l el (il
e 18 S0 cod | bl wilel oe (6 )l aliss
al> o L 5l e Sogejl pol Gieghy 5o bl
ol slepSen (Sbgyg i

S b Sl et SRl mls bl
o yeiin b a5 o ollems 5o b o5lae g0 Slas
@ 1) oasSTy @bt el ook () (1S gleg 2SI
ol anail SO @ plee g Sl asls Jlos
5 o5, ol dilie ol e oSSy wuls YT
pod |y b agh bt Salslae Jalse 5l (2 Sd>
Sy OMLS gandib 4 alies 5 SS00R

VEFAIVY Slrio oF o )loads @ 0,50 AQ i) oty oib tgh sole aclidad | 9%



ey hylom Ho Sliss plasl wdlac §l oowie Wil 3 el annlie /)], Sen g 9,5 0l5 jan

oslaiwl 8,90 (8,5 gulog iSIl pls slaosls (55l )lgen
D] g Ve v e iy sl8ess GAIN piman .08 ,5 1,8
2 S oyh 8 0958l 5 6518 BB e
oolaiwl b JolS jebay g 0l Laseine Jogejl i (59,
O e L;lSJ‘ 0disS dsreds slayy 3!

38y ol calise slajls 0,5 asie sl
Veoor Gyl pdiges LT3 L ST g, axian olwo
asl wled alasd a5 (i 5 ool 4y ol colaul 5y
J—o.x”u.uic (SOgee 65).u oslos alass U"JB‘ u...._u .la.w};
Shamty b aily aliod 5 o3 Ve 1 SVL (e
FaS ) Joddl uSe (0508 (59,0 00ls dlaidi oy ]
&J@Lﬁm)”ﬁwwwwwv 3!
o)l plsl 5l B3 gy ook &Blg e VA Jsbo s
raLf ud) al) P I )LJ SN KW M‘P L{b‘saos.o)T )|
2 S (gl lnli:.m BREPIW Ll JUOWOR PR C RV R
05.‘; @L?L..)‘ S L’ ‘) o..\...u)sd Pl )Lg dw ‘5309.0)]
Sz b b bl (uils )8 gailos polie .aioges b
Oy oly Olegs s ols o S5l ails 525 ,L ly 51

el lagis, 5l esls Jloigarss ol
8l o bl 1o solatwl blocwl § chogs
bl jlel (25w 50 5 jlxe Blymil 5 (:Silee (o
033l 5l Besls miisi (og sk oy sbile &
Oblez 09,5 99 Gy DS (s 2 sl 5 Shagmg et
S ool 5l plle 93l by (Slgys 4 s
5l oolaiwl b Weools Ldoigay 3o .ol solasw! Jatuwe
o plxil Yo ass SPSS 135l s

=W

55 5 & bgpe S g 5l (sl el alie gl
ol 00)5‘ \ O)LAA:J Jsd.} )é 05;

(haie panslog; g 595,14l pas dags Lo plo
09> w8 ol 013l sl g ad (Shgid; 4 Ml pas
s, bual milas AV B Ve oogame o Jloy
5 emas OWLS dale pac g Slow plasl 4l (o
plasl ol o b_>|)_j> Jos aiils pac 5 Sy )]
aobidwyy @ by slapp Bauses,s
wbcals) o ailjy, lowr colld plie (Stw 05
oS Lols rass Mais 5 0l s eSS | wbals]
pole oKisls DS aeS I 1) Liegh 0 B
6o e & s R
5,5 <l s IRARUMS.REC.1397.287

agesl s,
(09 8 Jolds Soytegg il sla el ly g eSeslnl
5 Ol 9 b i dhadi A [2) Semp) 20T
SV S labali aw Jyed Goyb 5l eess
oRegh Slaal medei b oolrer oy and> o b
bl (Bl nleg Sl s pFojluil szl o920
2 2 S (339) aboge e S99 eyl 5IBMI M s
ARV dwloo (V ylg5 oy

3l oolizal b Slios plasl alie A S 2SIl codles
cile) Syyiepl dUS A 315 gles i8Il ol82us
e s o ohabgs oonbans sloog Sl Ly (LuadSSl
(ol ol ys OMae 59, g oy xS ol 143
(B Gt Shewly (Al g (Bl g5l
SSon &b 2 Sl e g SFaes (Sl
2l 09 2SI 5 00 1 55 e alols Moy, alos Sl
D Sl ad 09 58l mhaw g @ pe o le 9o
byl o9 5,2 Voo plp )l paiges (a5 3
gl ¥ Ve 500l g A8V 5 5,050k
oz (SRD 3p ng Bd> Sux) 5 Fe s

0955 39 (o luoigm (SLBOSIS (B 5 9 U yiogrg yiiT (S0l Hluro Bl yzil § (paSileo N Jgur

Il 09,5 LS 09,5 09,5
ool
- VOIYEAV/YF (L) 5 bows 0,90 Jsb
VEY/YEEY VEYIARY /0¥ (o oilo) 3
FAU0EF VY YY/\YEAY/AY (F5555) &)
N OF/VEADNA (L) o
YENEYEIAS YAIOEYA/-Y gy el p S S) oy 0055 Larls
YEIVEOV/Y YASEY] A (30,3) oty oo
AV FEYS/E VFAUAE)FIO) i (ool p )5 o) Ll 55518
OIAE Y[ ¥ ALY/ Alc oslSsan
-— £INVEY D Fuzzy ;L.

I Jackson-Pollock

VEFAIYY Slrio oF o)loads @ 090 A8 Gline) oiduly b g sole aslilad | Y Y



oo ylons 5o Sl plasl Edlae 51 oiiie (il 3 Gl anglie /), San 55,5015 shen

b ol 4D oly8l 09,5 j0 Iae ol WIS
Ao, YVIOYN XO/FR XEY ¥ VY s sy 5
(¥ Jg92) g olls 09,5 5 5V

o8 Gl ol plas ol gl sleally

Sl s 9 S o 1 Slrss (SIS oy ONas
5 Rk Ohlow 09,5 590 G 65Ok &0k 5B b
Ol aS g sbay sl (g lolae BT JLu ol 3

S35k Emly HB (b og,S 90 (my Mas Cudlad wils 48 i dslio @l Y o

ST & lolino gelans RTNY; calyd 09,5 I
AR </YAaY ARRTAREA ¥ Vivd V- FIOAEY DIV PRIR TPV
<N\Y </fYY AV Y2 AU/VYAXYF/AA JECRENET
NIy -YsF VY/A-£YY/YS VYIYAZY /- 5 o
e OV o[+YY FYIVYEVA/FY Y#IFAEY QY S e
AR DARE Ya/FVEYV/OA YOIXYEYV/SF &yl

EATAYA ofe YO/AYEYY/O) A0/YYEYF/Af Syrwge
#V/-V o+ YEIVEEY ST VeY/AAEYT/OY S 9
%+ /70 of+ e £A/VEEYY/VA ANIYREYS/YA Sho S

w‘) ‘(5?)L> u&g ‘&‘O CJ'Q"’- s‘sbLb 51530 “5“‘)3
FORY ALY ol e Gsms 5 Slhrgd o)
Ao, VYT AVYY AFAY YF/FY AA/-0 YABY

T Jso) 531 pll o131 51 52eS oy 0,5

15T il 516 (5 03,5 39 crmt ot gl (pilS )3 g dunglo s ¥ Jpor

P<e /20 mhaw o lolize OS] ovums ylids

b WS )y j pil hagh slaail

b 5 Colis @ Mine 81 31095 90 (e SLAe LS,
S50 Sac olad jo ol las 18, of, G156 b
S, 0929 (g lolae BB 09,5 90y 4O oy

by Slas e dld Wl B eSSl &S (s 5k

Pl ojlasl &lobeo lw 09,5 Cobo 09, wHlas
e /fe ofe e YWYAIYOEENNA VY/IVVESY/-A s oy
LRV N4 ofee ) YYA/FFEVAIYA AO/AVEYA/YD PECRENET
/YA [+ yYv/faxs./f- A/« #EYY/VY B e
e /OF [+ VYAIYAZOO/YA QOIVEEYANY S e
/8N [+ YWANYEYO/OA QUYOEYANA Sl sl
e [TV I+\¥ \YPINYESP/VY Ve AYAEYQIYY Sywge
e ¥ [+Y0 YYF/FOXEY/TY IARAREAAE S r 9
e [TV [+Y VYVIVYEOAIAA ARV VAR 1 Sl (s

Oble 09,5 )5 (A3ls glBgs alae ;o ki (o)
(F Jgux) 090 plls 09,5 51 5eS oo )0 FY/V -

P<e /20 mhw o loline OS] ovums ylids

S ools Jgo 58 a4 bgye baools Jdo caslsl o
Sy90 Odac o 50 cdld WlS L8 aS og o

ol Jo 31 (b og S 90 s Mae Cadlad il 8 b anslio guls F Jguo

Pl ojlasl &slobzo mbas lw 09,5 <obo 09§ Olas
-/¥a [+ YA VY/AFEYAVO UF/FYEYSIPY PARERE
#V/0+ SERIN VY- /OFEY /YA FEI NV EYFISY S gligo
AL </¥YN AY/svEvYVIEs va/fviya/vs B e
SNY IOV vor /sy YA/SEEYEIVY S e
oY IS AY/YSEYY/EY M/fsEYA/-F Sy,
AR SARYY Av/fYEYS/AT AIYYEYA/- - Slypmgo
AR -loVE AYIYEEYO/VY - /YALYE/YY S P 9
<Y -[OYY A+/23EYY/AD AS[-YEDN/-Y Sl (o

P<e /20 mhaw o lolize OS] ovums ylids

VAFIVY Clorio oF o)l A 053 A8 e o ididlys o oty cole aslilad m 1IA



i lom o Sl alusl ilae it Ll 3 b dnulie /) San g 5,50l hes

2l moy o Masse S 6RSL
Sl dds 4 5Bl pe caS le o cadoamlic
9 00,5 Iy (Ralfl G puty (e Joall e (695
S92 | Jloil (n yiien 0eboe S)ls b &S @
aS 3,10 gz g, (ol alS 6l p pslSo g0 0 )ls
el Oy ez S3Las 6,855 AL O et
oadosaliv uilS B bl sw)oo S5 4l ple
So b ol e 5B el s (Sl gy abae
ey Jodll oS 9 28 sl Sl S
abae Gl plpl adl Sed Sda Gk
il &S il (paSUE al Bl (5 Fgpad 9 Sy ed
S el 65k el B s Sed i K00
Olyie Wb Sl (o alie 3,90 55 s
oly b JUg amio jo (S J S (n i &5 38
Al 0gh oo pll (Sl (ot alde lags 33,
33 R oy S (b alae opl el L5 2
Sz alac ol iy W eamslis ol o8
33 R oy (b JUSg b amio )3 S g lak Laas
T el ubs o3l

50 oslal ol ol )08 pa (LS jo s, oo Hlas 4
Pt iyl g ledlae a5y S
ol 53 il e Wil G M ess dlas gla b
Goms Sogb Ll yo OMac ol caclas G
P8 Sose ol 4 aes mdsi ) ey Jeall S
ol oslal ol 4 azgs b (SMae olal P
W51 4 5S5sS (S5 2 G99 b Slas sla)b
o)l slaws SaoS (5 > slagygye (g Lo
sloaxly (ol g WS (oo Colex 1) (S (SDlae
S gy as gl Jeld Ll See8 (S5 >
S Gl azgi b s Sk s aniliee
ol gylem (Bylee 5l SO gsd (Mae sla)l
h 2R &S slasly «Sed S glp odlas
oS des o b als oo 4 &ly o asileS e 13
el b Sl JLis a4 Ghewe las
Jodll e (95 J S DM ol (60 Sdae ood )b
el o3 & Cos 1) i (Gas OB (e
[vo ‘\v].ws‘,

g9 SHas )b Sl 4 azgi b o) oo Hla5
Soler Blss 51 BU jmm] 5l cos ey S
S MW S 4 s Bkl g WS e 12
Soazly ) JoadlSe 5950 J 705 sl odlas
a5 Wl e oileF B gy wdsh sl 25,5 SDlae
oo e oo ) g0 ge SMas sla,od LI
) SMae (ulS 8 Al Wil oo oo JLS 5 Jelse
WS Az g 65,k el B e

oty GBS 5l Cozro Slosl jo pien
ol &yt Jolpe jo JUsuST Sjailsz alox
Al ol 18,5 cel a5 el ol e 4 o

oIl g vsdie (S olekl 4 e amio

= .

S o Ghhe Sy Sl g o
Ol 5o a8 (Blasl by 18 pwy 9,90 235 ol
g b bt (o3 wim wlol gl JLis ieghy
plml ey (nl Ho M3 &5 0 pla gl mls &
T e e
@ Jbws 5l Glgyg S Slpb 4 ez b @
ot 358 35 oS Sl el ey 532
>l S B slail o cudans 3 S
Sl Jls Sie 5 a8 Jlbs |,
AR NCTT SO TP OV} FRPICE ST 36 X
Solem a5 el pl 5l (Sboolosl puores @
Cod fdon | SO g (SMae e ynd cobs
55 b alis ol 59 il sanoon 513 U
5549, (nl eodas jola b glyl jpa woyo 4
[\v_\a].w; JUCRNAW
) ol, clize =l sl jo odlac RSN
oS sy Sl 4 e ol by sl Sglite
Szl 5 i e &5 (GMae > o 2 0
B azsi 350 ohng Hebay il ansls B
Da ‘\A].A_;)_:f
Codled conl ools lad iy la agh mls @
Sylite LBl gg ulal p OMas YoSules
Dyl vgad Bl T eleg mSIl mls o 5 o
2508k, sl b o) o0 il cnl b
B ok 0 &8 oLl ggi pelul  alae
Wl asls golase mls wls abgy o (25 >
S ST oLl jo oMae e dled aS g bas
FoS oty g SOyl Glolsl 4 s
S ST Ololas! o OS] 4 wiz o ol
OMac codlad Lol ccas oby L S gl g
oS Pl glgl Ko 51 oSt oLl o
ryvaxel o
(55 ol 5B )0 oy Heba ol plis @l
(Sl mgs (LB gy DMac 4 by o uilS 3 b
Shory @ Wow 095 ;3 Sl (w9 S H9e
o35 FYL g lobime jsbay il 09,5 4y Cund (LS
asly 9,95 p ol 5l Jlo s o235 ol Al e ol
OLaSSl pad wily B ogdioe £958 ey b a2 e b
Al g0 colex L 5B pl g 0,0 anlol e 5 Jlae b
soos b alae g 5o MMM ) Slsen b g o
e &S A 3B cpl o Jld Oae p Sage
o o il Silas il 4y Comd VL el
Coles g5 odlae ol MG ls s, ol 5156 ol
S5 )58 ComBgn 4 45 Wig) o0 sl 4 gl slaoassS
erSelr i) gl Jase old s Gl
Gl alo e s (5l 2SI JS 5 ST le

VEFAIYY Slriao oF o)lads @ 0,50 A8 i) oty oib (cigh- sole aclilad | 199



oo ylons 5o Sl plasl Edlae 51 oiiie (il 3 Gl anglie /), San 55,5015 shen

ol bl a5 sl s jloliae g,lel Ll
33 S g Sl So gl g9l Glg 5B s alae
Sy 5 8 it iy 5,5 3925 L o o
Gl 08,5 90 o WS yog jloliae pae cde oS

T ols G alae o) S ag 3l oLs!
SMae g2 & Sl G 5 GHaes (Slrwsd
09,5 ;0 &yloliae jebay i lugs B 0 Jled
|y ol 09,5 & Capmd (6 5mls 1S3 il e Lo
il g aloe dul Cood a4 3Bl ol las
Soyo Feoplog 5B gsame 13 5 398 o0 mendl lugd
b leogdios Jols 1) (oreb 33, 0l) 45 12 SO
L iz 5l s g 5kl ez pe by GaSSl ol o
i a3 Ll plon w23l 555 b Isn o
A wle by s> S 50 lohg cdled olad
9 S pen DMlae b BLAIL 5B sl
adly 90,55 slp OS> Ceyu y Jolie Sl Sl
88 e ool e Mg o S8 ej L
QLA.Q 8o cacils LS)-’Q*’L' u,.....lfjs b ‘)’Lé O{‘ 5o
sasbae IO (6 5,k el 5B 0 4 wog (SNae
355 1 Oley »o e JeddlSe 9, JyS Gl p
€9 4 axss Lo yoe Hlal a4 auiBlo 1) e b aSly
g8 3l ST as 5B el o Jlb odlae AL
2338 onl o b el a ez s by ool TSy gl
S 4 JoddlpuSe (95 Glyee )0 S 2 1se
S 53U Lo 5 S (lgs oo (S Sy o0 955 (e
el uils s T L cline lply )ls Sl
OMae aSul 4 ax g b izan Lol onld <3 ol
i plaS e Sl (e g (Sl g (A3
e sl ,d g5l 5l ao,s OY/F 5 FF/A S0

9 il s hwge jeba wiiue S g4

[f] ... . .. . . ..
wiws Sbgyes g cobs 1 20U e, o 590

olHsle ol Sod e alac a5 el S8 LB
S oy Sl 5 Sl dly Slojls o 4]
Qoo VY &Sl @ az g b oo g [majla Sloss
S50 HUanl Nl S eg dlae sl s sol>
Lo Lol cams las Jole opl jo 1y uils)s 0 als
B e b s 2 o% 0)s S ST Ak 5 )0
a a8 I ST e Jrade argly iS50 9 908
alac Lo o$)|5 wa.».) 9 .\.»3“.54 dLﬂJ‘ w&lﬁ )99
al,8l jo alae pl codlad lie S oo lagy i8]
Eg il (g lobiae BT Wl ol 8l ey cad ol
looldigy g ool 25 ol 5 5B 2 0 SLA
alay cde Wl alies 38 aw (pl o 28L 8 s
ASb sadoaslive
pae )90 )0 pol> gl s alae (nlo)ge 5o
Oes 5 (Bsin egn mls L oger 5l

Jis a1y 250 5 5o Lesil b slo Juilsy
ol wls a5 cll eal laie den 04l
Glo sogesl aSul 4y azes b Ll STais Jae oy
Solowm Cdyley lawgle dl>jpe o Lol gy
Omed Codlad Sl ,8 50 palS (ol ) Sege g din
oaalin 8, ol, S5, @SS ol ple o Odlae
2SS (Seilesn o ymste )0 Dgld LS il
o858 50 a8l el wiles co 28 o) il S ye
b 53 Galidl pole s @l Bk S a2
=bo hlew 0 EMG 8L, sle JLSw uils )8
b ole gily Jade jLad (a1l 4 e Wlg o
5 ) oy b 8l )0 s ey (Sis
AARNRARNNUUTIE ACT NI O R e SO Eoe

9 »))‘O )‘)5 u.:.A) S9) )Lolfl.,uSISal 64.’[-».40 )lﬁ PLd
s b SonBye 0odoe (or b Ble (Slygo 2S5 > L
Jbd Sl plasl DMac 31 glacgoms 318 ol jo 008
5% Oy Sl igh 53 4 G Bob s
O ol Gl Jolhe jo SMae codled (6551050
Ce SMac 151 ‘suL..a d.l.‘>).A e Gl o0l u‘j.»_c
JAS e Son S S I e =2
Slopin 9 S ST al> e y0 g wiS (oo Wl &5 >
JYr s ‘”‘]o)la S i Cedlid elad Sol o alac
ol ool godgase jo oS a OMae ol ol
Al S ol iegh bl aijls o5 ks
O‘).‘B‘ 05; 99 Oy Lfl"))‘ Sy90 SHac GALAJ J»)L&.’.A
oS8 b (gads Ojle 4l Wl 5 ool
BYICY ORI K SV DYSCL | BT NS0 Sp -y L ow
Sl ol Bl 4y cos obo ol 09,5 o (g lolese
o Slee cod b cdl casmoplis ol e ol
Gazy b nbs Shgys 4 e glhlen OMace
a2 oo ol bl (pl GKo Sile 4 o)l hugie
o Sles P! o iy gylew 3l al> e ol o
Ll 0als oole las G156 j0 lac acgexas

L oSSl o oah b acsl ol wuls als e gl
O kg sl8gn IdLac ol ols o L8
3388 oy 5o LS ls 5l cnl o 1) L8l g el
40 ol8gs alac ols Jo 3B o ol sll Jol axdlas
o1y 6 loline alS cw) 0 50 SMlac dcgezte (pu
Sl Gt 31,5 el 0 S 3 ik
30 a8 elad Sl alac lug 3B s sl o
2L e ke LSS it & plogs aloye Job
L owigeen )8 logag i plugs 5B 2l 9 Ll
g alac pl 0 SO gy slo s YL wo o 4 axy
o2 Cawd w4 Cawd Jolge cpl den ] Jliass Conbge
cwnls SUasl 5l jee Wils 3 b jo rals wes e
G156 jo alae ool Wil5 8 b als Uasl 5l
s X jials lug 5B bojo Ll cals cnnli
p.]l...u 03; O M)Lo.u 05; o alac u.a‘ é.t).&.”

VEFAIVY Clrio oF o)lods A 050 A liene; e oddilys b iyl sole aslilad | YYo



i lom o Sl alusl ilae it Ll 3 b dnulie /) San g 5,50l hes

el Gl S 5 e Pl (IS sk
Sfdes p (Rbs Slgys JLs a4 arme Slasl
5 A e il o35, el cilike glajl o odlac
bld 4 phlem o3 o) o5l pud 2,5 crge
Jloy sl 51 odlae el Luils 3 Gk 5 il
s 5 o8 i (53,Shae Ll gl 5 555 00
GlSS ogdee 2le i S n (b (S
w e ee 18 Sl cou ) Jl o3 e, (X5 >
Cadybo g (orar Colan Loy )0 i 45 D90 )
5 ke o] Sde ) SMae sloyd 50 ,Slas
Cdlad e s (S > slaasly wlacl JigusT
‘)&S)}gﬂbuk_gb)'lé)aélzsfmujbgﬂwﬁ
SN Wl ilan Bl Plasse s
Js ]y pleog; (Kwd a5 wllay 1) o5l G
plasl olae 60 Sloe o8 b malS uoren g o)l
JollpSe (59,5 comlin J5S pas a4 e JlioS
Ohles yo 1y boiw 5 cowl Jlosal a5 395 oo (s

DB o i8]

1. Akashi PM, Sacco IC, Watari R, Hennig E.
The effect of diabetic neuropathy and
previous footulceration in EMG and ground
reaction forces during gait. Clinical
Biomechanics. 2008; 23(5):584-92.

2. Richner M, Ferreira N, Dudele A, Jensen TS,
Vagter CB, Goncalves NP. Functional and
Structural Changes of the Blood-Nerve-
Barrier in Diabetic Neuropathy. Frontiers in
neuroscience. 2018; 12:1038.

3. Izerman TH, Schaper NC, Melai T, Meijer
K, Willems PJ, Savelberg HH. Lower
extremity muscle strength is reduced in
people with type 2 diabetes, with and without
polyneuropathy, and is associated with
impaired mobility and reduced quality of life.
Diabetes research and clinical practice. 2012;
95(3):345-51.

4. Butugan MK, Sartor CD, Watari R, Martins
MCS, Ortega NR, Vigneron VA, et al
Multichannel EMG-based estimation of fiber
conduction velocity during isometric
contraction of patients with different stages
of diabetic neuropathy. Journal of
Electromyography and Kinesiology. 2014;
24(4):465-72.

5. Rabbi MF, Ghazali KH, Altwijri O,
Algahtani M, Rahman SM, Ali MA, et al.
Significance of Electromyography in the
Assessment of Diabetic Neuropathy. Journal
of Mechanics in Medicine and Biology.
2019; 19(03):1930001.

6. Abboud R, Rowley D, Newton R. Lower
limb muscle dysfunction may contribute to
foot ulceration in diabetic patients. Clinical
Biomechanics. 2000; 15(1):37-45.

7. Onodera AN, Gomes AA, Pripas D,
Mezzarane RA, Sacco IC. Lower limb
electromygraphy and  kinematics  of

SRamss ol a5 ol S5 LG lsase el
g olad Sl o oMac o geas Colas Ce
ot AL S b ) Sl s (2B o
alae 0,50 )0 5 wols I3 (cw)p 390 SGytegl
oaslin |y alac pul 1o eac Culos Gy jo Juals
e R
alae o Sdas 5 6t 53U 5 )low ©d a0 sl Al e
Lol oo 5B o jo slail g45 9 58, ol ) Calizs
Slooged (0905 oy pol> hagh @l 4 axg
[ul._‘)].@., KA { .lalfsjl ])o AJJ[LIM ]5 Sy
TN A aiman o AT 5t AT s i

D950

neuropathic diabetic patients during real-life
activities: Stair negotiation. Muscle & nerve.
2011; 44(2):269-77.

8. Sacco IdCN, Amadio AC. Influence of the

diabetic neuropathy on the behavior of
electromyographic and sensorial responses in
treadmill gait. Clinical Biomechanics.
2003;18(5):426-34.

9. Sacco IC, Akashi PM, Hennig EM. A

comparison of lower limb EMG and ground
reaction forces between barefoot and shod
gait in participants with diabetic neuropathic
and healthy controls. BMC musculoskeletal
disorders. 2010; 11(1):24.

10.Picon AP, Ortega NR, Watari R, Sartor C,
Sacco IC. Classification of the severity of
diabetic neuropathy: a new approach taking
uncertainties into account using fuzzy logic.
Clinics. 2012; 67(2):151-6.

11.Medicine ACoS. ACSM's health-related
physical  fitness  assessment manual:
Lippincott Williams & Wilkins; 2013.

12.Hermens H, Freriks B, Merletti R, Rau G,
Disselhorst-Klug-Aachen C, Stegeman D, et
al. The SENIAM Project [WWW
Document]. SENIAM Proj URL http://www
seniam org. 2005.

13.Murley GS, Menz HB, Landorf KB. Foot
posture influences the electromyographic
activity of selected lower limb muscles
during gait. Journal of foot and ankle
research. 2009; 2(1):35.

14.Forbes JM, Cooper ME. Mechanisms of
diabetic =~ complications. Physiological
reviews. 2013; 93(1):137-88.

15.Talbot J, Maves L. Skeletal muscle fiber
‘grpe: using  insights from  muscle

evelopmental biology to dissect targets for

susceptibility and resistance to muscle

VEFAIYY Slrio oF o )loads @ 0,00 A8 Gl e oiduily b gl sole aslilad | YY)



e Ohlew yo Sl plail Edlae ) oswie (WlS 8 il anlie /)] Ken g 9,505 jan

disease. Wiley Interdisciplinary Reviews:
Developmental Biology. 2016; 5(4):518-34.

16.Johnson MA, Polgar J, Weightman D,
Appleton D. Data on the distribution of fibre
types in thirty-six human muscles: an autopsy
study. Journal of the neurological sciences.
1973;18(1):111-29.

17.Fritzsche K, Bliher M, Schering S,
Buchwalow I, Kern M, Linke A, et al.
Metabolic profile and nitric oxide synthase
expression of skeletal muscle fibers are
altered in patients with type 1 diabetes.

xperimental and clinical endocrinology &
d1a etes. 2008; 116(10):606-13.

18.Al-Shuka HF, Rahman MH, Leonhardt S,
Ciobanu I, Berteanu M. Biomechanics,
actuation, and multi-level control strategies
of power-augmentation lower extremity
exoskeletons: an overview. International
Journal of Dynamics and Control. 2019;
7(4):1462-88.

19.Neumann DA. Kinesiology of the
musculoskeletal system; Foundation for
rehabilitation. Mosby & Elsevier. 2010.

20.Fang Y, Siemionow V, Sahgal V, Xiong F,
Yue GH. Greater movement-related cortical
potential during human eccentric versus
concentric muscle contractions. Journal of
Neurophysiology. 2001; 86(4):1764-72.

21.Pincivero DM, Coelho AJ, Campy RM.
Contraction mode shift in quadriceps femoris
muscle activation during dynamic knee
extensor exercise with increasing loads.
%%urnal of biomechanics. 2008; 41(15):3127-

22.Whittle MW. Gait analysis: an introduction:
Butterworth-Heinemann; 2014.

23.23 Katoulis EC, Ebdon-Pa M,
Lanshammar H, Vllelkyte L, Kulkarni J
Boulton AJ. Gait abnormalities in diabetic
neuropathy. Diabetes care. 1997,
20(12):1904-7.

24 Kwon O-Y, Minor SD, Maluf KS, Mueller
MJ. Comparison of muscle activity during
walking in subjects with and without diabetic
neuropathy. Gait & posture. 2003; 18(1):105-
13.

25.Schoenfeld B. Science and development of
muscle hypertrophy: Human Kinetics; 2016.

26.Mohammadi V, Letafatkar A, Sadeghi H,
Jafarnezhadgero A, Hilfiker R. The effect of
motor control training on kinetics variables
of patients with non-specific low back pain

and movement control impairment:
Prospective observational study. Journal of
bodywork and movement therapies. 2017,
21(4):1009-16.

27.Jafarnezhadgero AA, Majlesi M, Etemadi H,
Robertson DG. Rehabilitation improves
walking kinematics in children with a knee
varus: Randomized controlled trial. Annals
of physical and rehabilitation medicine.
2018; 61(3):125-34.

28.Jafarnezhadgero A, Madadi-Shad M,
McCrum C, Karamanidis K. Effects of
corrective training on drop landing ground
reaction force characteristics and lower limb
kinematics in older adults with genu valgus:
A randomized controlled trial. Journal of
aging and physical activity. 2019; 27(1):9-17.

29.Alavi-Mehr SM, Jafarnezhadgero A, Salari-
Esker F, Zago M. Acute effect of foot
orthoses on frequency domain of ground
reaction forces in male children with flexible
flatfeet during walking. The Foot. 2018;
37:77-84.

30.Jafarnezhadgero A, Madadi-Shad M, Alavi-
Mehr SM, Granacher U. The lonﬁ term use
of foot orthoses affects walking kinematics
and kinetics of children with flexible flat feet:
A randomized controlled trial. PloS one.
2018;13(10): e0205187.

31.Jafarnezhadgero A, Majlesi M, Madadi-Shad
M. The effects of low arched feet on lower
limb joints moment asymmetry during gait in
children: A cross sectional study. The Foot.
2018; 34:63-8.

32.Jafarnezhadgero A, Alavi-Mehr SM,
Granacher U. Effects of anti-pronation shoes
on lower limb kinematics and kinetics in
female runners with pronated feet: The role
of physical fatigue. PloS one. 2019;14(5):
€0205187.

33.Jafarnezhadgero A, Sorkhe E, Meamarbashi
A. Efficacy of motion control shoes for
reducing the frequency response of ground
reaction forces in fatigued runners. Journal of
Advanced Sport Technology. 2019; 2(1):8-
21.

34.Jafarnezhadgero AA, Anvari M, Granacher
U. Long-term effects of shoe mileage on
ground reaction forces and lower limb
muscle activities during walking in
individuals with genu varus. Clinical
Biomechanics. 2020; 73:55-62.

VEFAIVY Slrio oF o )loads A 050 A8 Gl o oidily b g sole aslilad | YYY



	1. Akashi PM, Sacco IC, Watari R, Hennig E. The effect of diabetic neuropathy and previous footulceration in EMG and ground reaction forces during gait. Clinical Biomechanics. 2008; 23(5):584-92.
	2. Richner M, Ferreira N, Dudele A, Jensen TS, Vægter CB, Goncalves NP. Functional and Structural Changes of the Blood-Nerve-Barrier in Diabetic Neuropathy. Frontiers in neuroscience. 2018; 12:1038.
	3. IJzerman TH, Schaper NC, Melai T, Meijer K, Willems PJ, Savelberg HH. Lower extremity muscle strength is reduced in people with type 2 diabetes, with and without polyneuropathy, and is associated with impaired mobility and reduced quality of life. ...
	4. Butugan MK, Sartor CD, Watari R, Martins MCS, Ortega NR, Vigneron VA, et al. Multichannel EMG-based estimation of fiber conduction velocity during isometric contraction of patients with different stages of diabetic neuropathy. Journal of Electromyo...
	5. Rabbi MF, Ghazali KH, Altwijri O, Alqahtani M, Rahman SM, Ali MA, et al. Significance of Electromyography in the Assessment of Diabetic Neuropathy. Journal of Mechanics in Medicine and Biology. 2019; 19(03):1930001.
	6. Abboud R, Rowley D, Newton R. Lower limb muscle dysfunction may contribute to foot ulceration in diabetic patients. Clinical Biomechanics. 2000; 15(1):37-45.
	7. Onodera AN, Gomes AA, Pripas D, Mezzarane RA, Sacco IC. Lower limb electromygraphy and kinematics of neuropathic diabetic patients during real‐life activities: Stair negotiation. Muscle & nerve. 2011; 44(2):269-77.
	8. Sacco IdCN, Amadio AC. Influence of the diabetic neuropathy on the behavior of electromyographic and sensorial responses in treadmill gait. Clinical Biomechanics. 2003;18(5):426-34.
	9. Sacco IC, Akashi PM, Hennig EM. A comparison of lower limb EMG and ground reaction forces between barefoot and shod gait in participants with diabetic neuropathic and healthy controls. BMC musculoskeletal disorders. 2010; 11(1):24.
	10. Picon AP, Ortega NR, Watari R, Sartor C, Sacco IC. Classification of the severity of diabetic neuropathy: a new approach taking uncertainties into account using fuzzy logic. Clinics. 2012; 67(2):151-6.
	11. Medicine ACoS. ACSM's health-related physical fitness assessment manual: Lippincott Williams & Wilkins; 2013.
	12. Hermens H, Freriks B, Merletti R, Rau G, Disselhorst-Klug-Aachen C, Stegeman D, et al. The SENIAM Project [WWW Document]. SENIAM Proj URL http://www seniam org. 2005.
	13. Murley GS, Menz HB, Landorf KB. Foot posture influences the electromyographic activity of selected lower limb muscles during gait. Journal of foot and ankle research. 2009; 2(1):35.
	14. Forbes JM, Cooper ME. Mechanisms of diabetic complications. Physiological reviews. 2013; 93(1):137-88.
	15. Talbot J, Maves L. Skeletal muscle fiber type: using insights from muscle developmental biology to dissect targets for susceptibility and resistance to muscle disease. Wiley Interdisciplinary Reviews: Developmental Biology. 2016; 5(4):518-34.
	16. Johnson MA, Polgar J, Weightman D, Appleton D. Data on the distribution of fibre types in thirty-six human muscles: an autopsy study. Journal of the neurological sciences. 1973;18(1):111-29.
	17. Fritzsche K, Blüher M, Schering S, Buchwalow I, Kern M, Linke A, et al. Metabolic profile and nitric oxide synthase expression of skeletal muscle fibers are altered in patients with type 1 diabetes. Experimental and clinical endocrinology & diabet...
	18. Al-Shuka HF, Rahman MH, Leonhardt S, Ciobanu I, Berteanu M. Biomechanics, actuation, and multi-level control strategies of power-augmentation lower extremity exoskeletons: an overview. International Journal of Dynamics and Control. 2019; 7(4):1462...
	19. Neumann DA. Kinesiology of the musculoskeletal system; Foundation for rehabilitation. Mosby & Elsevier. 2010.
	20. Fang Y, Siemionow V, Sahgal V, Xiong F, Yue GH. Greater movement-related cortical potential during human eccentric versus concentric muscle contractions. Journal of Neurophysiology. 2001; 86(4):1764-72.
	21. Pincivero DM, Coelho AJ, Campy RM. Contraction mode shift in quadriceps femoris muscle activation during dynamic knee extensor exercise with increasing loads. Journal of biomechanics. 2008; 41(15):3127-32.
	22. Whittle MW. Gait analysis: an introduction: Butterworth-Heinemann; 2014.
	23. 23.Katoulis EC, Ebdon-Parry M, Lanshammar H, Vileikyte L, Kulkarni J, Boulton AJ. Gait abnormalities in diabetic neuropathy. Diabetes care. 1997; 20(12):1904-7.
	24. Kwon O-Y, Minor SD, Maluf KS, Mueller MJ. Comparison of muscle activity during walking in subjects with and without diabetic neuropathy. Gait & posture. 2003; 18(1):105-13.
	25. Schoenfeld B. Science and development of muscle hypertrophy: Human Kinetics; 2016.
	26. Mohammadi V, Letafatkar A, Sadeghi H, Jafarnezhadgero A, Hilfiker R. The effect of motor control training on kinetics variables of patients with non-specific low back pain and movement control impairment: Prospective observational study. Journal o...
	27. Jafarnezhadgero AA, Majlesi M, Etemadi H, Robertson DG. Rehabilitation improves walking kinematics in children with a knee varus: Randomized controlled trial. Annals of physical and rehabilitation medicine. 2018; 61(3):125-34.
	28. Jafarnezhadgero A, Madadi-Shad M, McCrum C, Karamanidis K. Effects of corrective training on drop landing ground reaction force characteristics and lower limb kinematics in older adults with genu valgus: A randomized controlled trial. Journal of a...
	29. Alavi-Mehr SM, Jafarnezhadgero A, Salari-Esker F, Zago M. Acute effect of foot orthoses on frequency domain of ground reaction forces in male children with flexible flatfeet during walking. The Foot. 2018; 37:77-84.
	30. Jafarnezhadgero A, Madadi-Shad M, Alavi-Mehr SM, Granacher U. The long-term use of foot orthoses affects walking kinematics and kinetics of children with flexible flat feet: A randomized controlled trial. PloS one. 2018;13(10): e0205187.
	31. Jafarnezhadgero A, Majlesi M, Madadi-Shad M. The effects of low arched feet on lower limb joints moment asymmetry during gait in children: A cross sectional study. The Foot. 2018; 34:63-8.
	32. Jafarnezhadgero A, Alavi-Mehr SM, Granacher U. Effects of anti-pronation shoes on lower limb kinematics and kinetics in female runners with pronated feet: The role of physical fatigue. PloS one. 2019;14(5): e0205187.
	33. Jafarnezhadgero A, Sorkhe E, Meamarbashi A. Efficacy of motion control shoes for reducing the frequency response of ground reaction forces in fatigued runners. Journal of Advanced Sport Technology. 2019; 2(1):8-21.
	34. Jafarnezhadgero AA, Anvari M, Granacher U. Long-term effects of shoe mileage on ground reaction forces and lower limb muscle activities during walking in individuals with genu varus. Clinical Biomechanics. 2020; 73:55-62.

