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Abstract

Background & Aims: Overweight and obesity are defined as abnormal or excessive fat
accumulation that may impair health. Body mass index (BMI) is a simple index of weight-
for-height that is commonly used to classify overweight and obesity in adults. It is defined
as a person's weight in kilograms divided by the square of his height in meters (kg/m?).
In 2019, an estimated 38.2 million children under the age of 5 years were overweight or
obese. Once considered a high-income country problem, overweight and obesity are now
on the rise in low- and middle-income countries, particularly in urban settings. In Africa,
the number of overweight children under 5 has increased by nearly 24 % percent since
2000. Almost half of the children under 5 who were overweight or obese in 2019 lived in
Asia. Over 340 million children and adolescents aged 5-19 were overweight or obese in
2016. The prevalence of overweight and obesity among children and adolescents aged 5-
19 years has risen dramatically from just 4 % in 1975 to just over 18 % in 2016. The rise
has occurred similarly among both boys and girls: in 2016 18 % of girls and 19 % of boys
were overweight. While just under 1 % of children and adolescents aged 5-19 were obese
in 1975, more 124 million children and adolescents (6 % of girls and 8 % of boys) were
obese in 2016. Overweight and obesity are linked to more deaths worldwide than
underweight. Globally there are more people who are obese than underweight Raised
BMI is a major risk factor for cardiovascular diseases Childhood obesity is associated
with a higher chance of obesity, premature death and disability in adulthood. But in
addition to increased future risks, obese children experience breathing difficulties,
increased risk of fractures, hypertension, and early markers of cardiovascular disease,
insulin resistance and psychological effects. Overweight and obesity are among the most
important concerns and threats to public health and probably the most common
malnutrition problem in the world and is known as a chronic disease in developed and
developing countries and has a dramatic increase (1). Obesity is a risk factor for disorders
such as hyperlipidemia, hypertension, type 2 diabetes, renal complications, respiratory
disease, coronary heart disease, stroke, etc. (2). Deviation from normal physical posture
can be effective in losing beauty and also reducing a person's mechanical performance
and predispose a person to muscle and nerve injuries. In the pronation of the foot, the
internal arch of the foot is reduced, and then the navicular bone falls and protrudes on the
inner surface of the foot, which can also cause other anatomical abnormalities (10). The
aim of this study was to compare frequency content of selected lower limb muscles during
walking in overweight people with pronated foot, pronated feet individuals without
overweight and healthy control ones.
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Methods: The research is a semi-experimental type. The study design of the present study
is cross sectional. The statistical sample of the present study include 15 healthy adult
females, 15 pronated feet adult females without overweight, and 15 overweight adult
females with pronated feet. To record the ground reaction forces data, a Bertec force plate
device with a sampling rate of 1000 Hz was used. The electromyography data was
recorded using a wireless biometric electromyography device with 8 channels. The 20 Hz
cut of frequency was used to smooth ground reaction force data. Ground reaction force
data were used to determine the beginning and end of the gait stance phase. Selected
lower limb muscles include tibialis anterior, gastrocnemius, vastus lateralis, vastus
medialis, rectus femoris, biceps femoris, semitendinosus, and gluteus medius. The
electrodes were attached on selected lower limb muscle in accordance with SENIAM
protocol. Before, electrode placement, the shaving process was done. The walking trials
were done at constant speed. The walking stance phase was divided into loading phase,
mid-stance phase, and push off phase. Median frequency of EMG data was selected as a
dependent variables. Normal distribution of data was confirmed using a Shapiro-Wilk
test. One way ANOVA test was used for statistical analysis. All analysis were done at
SPSS software. Significant level was set at p<0.05.

Results: Results revealed that the frequency content of vastus lateralis muscle during
loading phase in the pronated feet group was greater than healthy group (p = 0.02). Also,
results revealed that the frequency content of vastus lateralis muscle during loading phase
in the pronated feet group with overweight was greater than pronated feet group (p <
0.01). The frequency content of rectus femoris muscle during loading phase in the
pronated feet group was greater than healthy group (p = 0.04). Results revealed that
frequency content of vastus lateralis, vastus medialis, biceps femoris, and gluteus medius
during mid stance phase in pronated feet group was lower than healthy control ones (p <
0.02). Also, the frequency content of tibialis anterior muscle during mid stance phase in
overweight group with pronated feet was lower than healthy control ones (p < 0.01). The
frequency content of rectus femoris muscle and semitendinosus muscle during push off
phase in pronated feet group was greater than that healthy control ones (p < 0.01). The
frequency content of rectus femoris and semitendinosus muscles during push off phase in
overweight group with pronated feet group were lower than that pronated feet group (p <
0.03).

Conclusion: The frequency content of quadriceps muscles during loading phase in the
pronated foot group with overweight was similar to healthy group. Therefore, the
compensatory mechanism in the frequency content of quadriceps muscles in the pronated
foot group with overweight does not occur to reduce impact force. Moreover, the
frequency content of rectus femoris muscle during loading phase in the pronated foot
group was greater than healthy group. Results revealed that frequency content of vastus
lateralis, vastus medialis, biceps femoris, and gluteus medius during mid stance phase in
pronated feet group was lower than healthy control ones. Also, the frequency content of
rectus femoris muscle and semitendinosus muscle during push off phase in pronated feet
group was greater than that healthy control ones. The frequency content of rectus femoris
and semitendinosus muscles during push off phase in overweigh with pronated feet group
were lower than that pronated feet group.

Conflicts of interest: None
Funding: None

Cite this article as:

Jafarnezhadgero A, Salehi M, Alizadeh R, Fakhri Mirzanag E. Comparison of Frequency of Muscular Activity
during Walking in Overweight People with Pronated Foot with Healthy Ones. Razi J Med Sci. 2023(18
Nov);30.127.

*This work is published under CC BY-NC-SA 4.0 licence.

v

VECY OLT YV ATV gy o5les o 0,55 15l 1eSalju ogle alan http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/
http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

Cix Geed b duste by slal o b o0&
Sesgely g Sbi o) wald g b gy @je g
L ol g b g )0 (1T ) w2l
S s 5o g3l plgzel Gl (g 0 g 4l Lals
o lgT g0 1 ] AT 06l o ol g 00, I
SelS () 05 Seogilil slags,lnials S0 55
9 bgloul by 5l (30 ok s el
g ol oo b @S 5 slo OMac (ol &S oLl
s LanUls ol (Jolss Lias o g o
SO0 V) asle oo |y 25 > ol
2 SeilSlege slogaal T3l (5 5lemsr b gy L L
L oy n OV V) sidboo 2SS0k mo gl
38 0 )8kee )3 (Suilllagn slo ool o Sl Wilgi oo
59Nl 0,0 (3w 0,0 A yomie dli e (pl A5 090
CMas (Saas (Sl alasl )0 o 595 ¢ Jud |
@ @l (VA 917) 355 (oo (s 3155 5 S o
Solmal o aS sols i o jiegh 5l ol cwo
WS (oo b (Bl iz 0y g b Bl b piadg
Sliwly )d i slml pogdle Coign b -(V7)
Al s ol ey 35 1, glisg slasl S o Seliys
(V)
5 soges Sl elled 5 (S s &5 bl |
sl lnals (Y +) aligo (5 golaz m geone
eyl de g 5 (58 o) i 5l (o355 OB >
ol o ay ) Ol &l s 59 a8lsl gl ls ol 3l yo

sl oL L olis &l s opl 51 g0l
ol ol g Jletal g ol jon 5 a4 Gy
b e ¢ 55 L Lty pl o (YY) wb e
b 5o Stz plail SolSegn oy 0095 Lzl
2 Slg o YU BMI as™ ols olis gl anizls
1y ol 3l cwl (Koo ol plo 0 )35 ;50 L sl S5
oo 4 Lol .(YY) &S Shas Sl 08 astins
5 BMI) 5oy 055 a3L 5 oy aladly (o
390wl G pSam wSby laedls oL Cons g
&S by e Blsl @S o Gl b as
alaly oasylis a5 aily Cudgy lal Gl ol e
bl Fer—sg sla Ty 9 BMI YL polie o
Ea—o90 Cood| 4y az g5 L (YY) 00 aslllas 550 of 3

O 5 9,535 sde (o el

doddo

S35 5 a5 0 5 e 51 Bl g 039 8L
s s IS s - Taal s Yz g agas cuodls
2 e ol S plgie 4 g Sl Dlez o 4 pd
Dgo o Sy JLoo jo g a8ty laygaS
Jolse 51 (Bl (V) 9)ls (il (g, (6 S
O % Oz 2P e o s
(SIS Pls—e 095 g Tlis YL 93 LS
S e LB 55,5 59,8 (Slen kS (55
(V) 2l o o g SpRo

VO iy 4 (Sl (b 50 (g Lol g (Bl goed
Splie IS Ble (F 5F) ail e 9oy YA 5
039 598 b | Sy 0358 (a3l Lo g5 a5 Co |
Sl S okS) S ooy LAl (B oF) 098 oo dlone
39005 YAID 55 (Body Mass Index-BMI) (& o
LS Y B YO o eJloy YEA B VA oy 035
Vgo |.(5) 29 o 428,55 55 3l Yo (VL5 035
Sy on smeebs (sl |y o b (SlSlogey e
S5 5 ode (Sle IS Jaie 005 53,0
Ly (V) oo JI3 55 g |y Bos > 0,5
Sbsly 5l o 5l e G B S e a5 (el
AW gady slagslrial gt )5 995 (ol
ST E—Og 0578 S0 (Gl L(A) oLid] dalg>
Jis ]y a9 oo J8 35 pe Sl (o 0 (S
S B0y 0970 &S 39, o0 Jleizl cplpliy o)l
5 Dol obml jo g cwld bl 5, 2 o 0 Sl
o cUSuk dlac slas b 5l ol g4
S50 oL g ess Ll cpl jo o ll ails
Sl (See Sudgp Sb 9 (Bl Sl (69,90 axlllas
Ay s ol L an il eje 0,0 Hlas
Sl b ol 51 s sl 5 Bl o (s s
Gl izren Sl b a3l 55 oo 9,0 olxl
a5 5 Flo ile Coliil dy o (53505 50
3,0 dbml o i cenl e Gl plail g5,
() aisl aslai b amsl e

05y e 3o Jle s S S g 5l Sl L b
Wl 08 (SlSe LS pelSi ol
5 i e glocams Taxin o |, 0,8 g 0 b 38,50
S g Alex 5L &S sl yugd S —ac


http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

Wl 5Ll b cin sb U 50 4Ll slyls 331 3 58, ol b cMas el ulS )5 dugli

(IR.ARUMS.REC.1398.408)
oBi—ws 3l ey Jodll oS Sl g S S
PV Glop e 5L S p o dmi—o
Gope soosly o —ils 8 b 5ol eolaiul
So slodls jlog 5,8 Ve ply (o) Josl S
ksl g ol (3ges (asii s Cuz eey Jodll oS
Coldled Cud Cp ab oolan b 8, ol ) ST 5L
T gslog 2SIl oS 5l oM de 3, S gyles 2SI
trgi 3l s o 00l JBIS A b Gl pls S assls

e 9 rdos (B SllasMe 55 5 b (Soges]
9 Geizdd plmil Wiy, j0 a5 ol (bigel 5 SIS 53
J—e 5 i olom! d2ls Laools (5 glanz
Jiise bl gy, SENIAM g, b (o,J38 59 S
(V) ol pleil baosls cud (6l
Aold Loy w50 85 (oihadgn (el 09 55Tl
SoFSI e ol oolitul 5550 U 35 10 (50 (ke VO
(B e (1 slBgn (Ll Sod o 5l Mac
S 1 SF b oSy 90 Sy Sy (B o
Slodlas 6,0 oy 28Ul ceas sl (V) o9 Sle
bl loare 5 Gk g ol ooliiwlad,bgs can
i a5 58 EMGews &l (SENIAM)
ham (Vo) od oed (S b g oo g 39551
wilgs (3503l 5l (18899 2SI w2 pud JulS
el 5l g 89y ol a5 s ol _iole;l lame yo b o
aS oy ,usl 5,k 5l Jeixl gl ey dgame 5,k
&) 5 bl g b bl Gogesl sl 09 (S
Fo Ve plp ol s ol )3 (gl pdiged £ 5 00
bsgs a5 09 a5l o WY Rl (5835 0f) Sy 092
VL 5 Gl 1kt polie oS oo JSUS fegiyeS
R e
St Gl ol g Bdo g 5 P
polie i oly e oy ol Ho o ol
g e I_ae 3| Sgylag 2SIl colad uils 3
0585 oly 43 2 EMG laosls el 5 4 52 1
NAY =) (55 b Al o 10h e 5 J>lp0
o, a3 > 5l AFV-Y ) 51 & low (33, ol a5 >
V) (538, oy a2 51 AV =¥V fols o s (058,

VECY OLT YV ATV gy o5les o 0,55 15l 1eSalju ogle alan

]

b booldl o w538 Gladss iSTaS bl 5l g
&S lanlllas eiST o((YV-YF 00 VYY) 009 Caigp
©b g o9 ALal glls ol 3l jo cdlae cudled Luils 8
bgi bl odlo 5 (o) 0)9—e Eodgn
O9 A8lsl a4y az g5 b aid ol ie S _iaghy
Slp oz s g a8 i yo Gl 4 g, s,
@ Gl oo Sl Jole 35 g ansle cdlu
ol pll 5l Gan pl b ((YAGE) ol oo 5 lem

b $bow plasl oMae il 3 an lie yiogi s
SAIL cudgn b b o) a8Lal slyls ol 3l yo (8, o
g2 Jlo i o8l g 035 a8LSl o Zudgn Sk s,

SLETY)
agh 6kl dnal> aib oo oiule)l g9 5l iz
A Sadon sl ogv g b o 8Lsl oLy sl
Sy & Sl Giagh @)lo] Wgal g o)
2L5) Wl 09,5 50 ol 5510 ol oyt s
Cadgp b o oy ;8 VO (Y- IYEV/FP : Sos ooy
s (W NEVF 2 Sy 03 (aslh) Sodgn b og)S 5o
035 (arlb) Cudgn b L (59 4LSl sl (5310
Ceinys b olyad (55 8Ll 0,5 )0 (YAIYEN/Y - Suy
Wl by 48,5 g0 slo Simlen b o s
S (Jw Yo BYA) s 00g0mxe b ld Sogw ]
Ao DA Dged Luo )l Game oK _iils Ced
Gl 1y 95 oS AT cyls, HFauses, s
Py o ol Sl anllas pl o o8 b
245 35 Culy Cns g Sl sl Bas 905
Shiad pasiis ogi Qb 5 005 Sed a5l Bib
gl b iy (Joso (g5, » U ob atulys Soge5]
N5esbs 1651 50, S 5 05 (6 Sl YsSesh
NP AR DICHN DUSCHUNA BTSN (VUL 399
Sl rals Jols ol gk 49,5 b jlre
Sl el (el g feghee Vo5l Gl ;Y550
Oy ALl glilo ol Bl pumen (YA) 00 Ve 5l 5
g aivg Lo 1, Y& 5l sy S ooy el i
pole oSl (S5 3 pole 8 SIS e o 45 >
S5 8wl )9 Js)) (S0

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

oo (b She (g 90 Sl s (S
09,5 & Cu—ad Sadgn S Log)S )3 8, ol il
Codles lS 5 pmizman (P-1+Y) 07 yiaS W
2 O3 oly il alpe (b (elad (Sobys Al ke
09,5 4 Coad oy ny SL L oy LSl )ls 095
(F Jsaz) (P<-1+1) 391 yaS ol
) e |y als e Eodlad il 5 8l L s nazdly
S Caisn b LegS o el al> e b
IS 5 iz (1)) 352 5 S 5 o 03
Log)S ) (ol al> e (b (5 ge aloae collad
390 5 Sop pll—w 098 4 Co i Cadgn b

b ) el A e el G5 8 (p=-/-Y)
Sean b L oye 4Ll sl 09,5 po olsJe al> e
P l21) o0g yieS Cudgn sb bog)S 4 S
A yo b (6 g dlde Codlad il B eizren
S S b b g9 @8LSl sl 095 j0 ols o

o\San g 315 e e

Shigg e G5o)] lawss osls ayje5 g Jlo s

ST fgnsT Lot ool o .8 18 ol 50

o0 s s lolian i b plol g o il g
ool SPSS I3 o5 Lamgs Lo Jaloxs 59

assly

w5 g alae el Luls )3 ol s beasdly
@ i Sadgp b Log,S 50 65 b mul B b
G lo yized (P=2/Y) 09 5 S, Wl 09,5
el 3B b (2B G dd—ae cldled Ul 8
4 S Cedgyy Sl b 059 adlodlog 5 50 (6,5,
oS8 asle (P /0 ) 09 eSSy 098
2SR5k a5 b S el dlae e lé
390 5 S el 09,8 A Sl Cudgp sbog S
O Jgaz) (p=+/+%)

e g Alae ol LuilS 3 ol L laazdly

09,5 > 65 b aloye o e s (55,0) IS o Y S

& )blixe o & )blixe o S )hlixe pas

Slrojy Blsleg)s (V) Cudgp glogS (V) ol 29,5

YoV 09)5 dulia 095 duylio Vo) 095 dulie () esn @Mae
¥5)
Io¥ .15 \/ Ve [SAYVEIDY V-A/AY YYE/ Y +0/) A YY/AD AT PERORI
INY v v AS1A3 VAR/ <A AY/SA Y EIVY ANY VY /40 ESEONEAS
# e/ #e/-Y \/ BA/FA VVE/¥O VE[-A Y £y VA/EY YYE/oy SN
v/ \/ -Iv§ SEIFA \YE/S¥ SAIFO VAZ/N SYIOF \VE/AA JEES
Ivs Ve % ./-f VEI¥D YYE/FF ADISA Y+ £[5¥ (ATATIR RET A Sy el
\/ Ve v VY/VA YO£/AA YA/ Y £V VYAV YYE/ov Sy o 9
I V- s/ ADIYA $YENF VY08 ¥AE/YY AIS AR S5y
\/ INY Ny FA/-¥ VAZ/VY SY/FA V5[4 VO/¥Y YEE/VE Sl oy
09,5 4w 53 (58 ol dile Al> o o e cllab (35,8) (il 3 Wl =T Jgu>
bl o bl o Sololine s +0js Blolegs (V) Con b 0g)S () oo 095 oMas
YoV oS awglie ¥y) opSamlie ¥y opS anlie (V) cion b
-/aa P -5 VWE/AA YAR/AS WEIVY YA£/0F YFA/OY ¥VE/VE PATERERORIN
Ve A AT VWYY ¥V A VWV/ED YAE/VY WO/AY $YE/YY ESEONEIY
-J2A Y 0N VWA FYEN VeY/AS ¥ EIVY VEY/VA 5%/ Y ST
<IvY AN ol VYAV YAE/VD AF/AY TFE/A] \WO/EA SYE/ Y JEC
oo AN AN% VYF/AY YSE/A. VVE/AY dot/vs WEIFY OVE/A. Sy cuwly
Ay XY #efee WWF/AL Yot/YA Ve[S YR/ VRV/VE o /vs Sy jwgd
Ve <IYY <IEA Ve4/00 YFE/FY VO FEE/YY WY/YE YAZ/YA S5y
Ve -0 /) VVF/OY YYE/S VV/EE FEE/YY VFY/55 SYEIY S oy

http://rims.iums.ac.ir

VEY OLTYY OV ain gy oyled Fr 0,55 15jl) iy Siisja oglealan


http://rjms.iums.ac.ir/
http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

Wl 5Ll b cin sb U 50 4Ll slyls 331 3 58, ol b cMas el ulS )5 dugli

09,5 dw ) b Al o (b cMas c ol (5,0) W5 wibe -V Joaa

Sl o 5 hlins o Solbse s +ojs el 058 cuign bliesS () o 095 e
VoV o095 awglie Vo) 0g)F awglie Vo) 055 duylie (V) cwon b (v)

<IvE Voo -I¥a VYENYEY AR YYEAY A3/EY YYE/AY RS
I Y Ve AF/F0 YEE/OY VAN TVEAR VVPE YAR/YE EESER
i e s Ve IVA\RENA AFIVY YA£/AR VAINE YYE/$Y B o
.¥a Ve <IYA VOIS \DEIVY AF/AS YFE/A\ VOIDY YY£/YS S o

wefoe Ve oo VYIA- ASE/FA A/ Yo 2/¥A YY/oY YYE/0F S
oy VA Ve Va/d. YEENR SARR I AVIYY YAZ/DY Sy s

/oy Voo /oy AVVY YOE/YY VeY/F VR AVRY YA£/Y Sy
Voo Ve Ve AVIYS YAE/AA AFITA YYE/\S AVAD SYE/V WS

5 g dlae Sl LuilS 3 ol olis laasily
> yo (b (Sl (G 9 oSl o (A0 e
09,5 & Sl Cudgn Sb Liog,¥ 50 (33 ol aibee
ey abas cdld LuilS )8 uoren o yeS WJle
Slyls 05,5 5o iy oy Alis Al >y (b elad 5
g yS @l 09,5 & Cunnd Cudgn Sl L (9 @8l
Sl 589 oy 4o o5 Sl (] SO waly 2
A o 5Lt Jolie 51 Sy 40 Dlac- Sl
o¥F) Wgd oo 00iS st o Oas g oligS
331 50 wilgs co DMae WilS )8y s cpl plu (YO
abuly 5o s Jodo 4 Sadgn b b ) il | gl
9 gl slo (5155 3ok (T7) ail -k
5 ol S oo alac el a5 ol Lo LS
31,8050 ey b ai il wled alasd jo ( ASls (g5l8g0
(YY) el Jloys ol 8151 55 50 b piadg o slylo
Sy o |y alis e codled uilS 3 ols ol s baasily

4 S Sodgyy S Log)S o el al> e b
dlae codlad W58 izren 092 5 S plle 0g)S
Seign b boogS e pebsde dlape (b s g
e Eoled LuilS 5 55 5 Sy ol 09, 4
alsl glhls 09,5 jo ol o al> o b I, culy
FoS Suign b Log S S Sadgn b L 0y
b SFges dl—ae Collad (LS B nizmen g
b b oj9 BLdl sl 09,5 ;5 (pols o al> e
GBg5 Sg feS Cudgn Sb Leg)S A o Sy
3505 oy 1) )90 nl &5 09 lasdllas sl Ho >
Sk i § Vs b Bl a8 el so LI5S

VECY OLT YV ATV gy o5les o 0,55 15l 1eSalju ogle alan

Y

(V' J9u2) (=+/+7) 092 oS Zudgpn sb Loy S &

Sae Guils 8 aamlie agig opl el 5l Bas
b o5 L1 gyl ol o o) ol b iz el
Oj9 Bl He Suden b olo ol L cg S
S Jloy ol 4

w5 g alae el Luls 3 ol e beadly
Lol g Casgn b Log,S )o xSk by B b
03905 oy (5 loline (BalS pllsw 09,5 4 S 139
ot dae Eolled LuilS 3 Wil aizes el
L o) a8lsl o9 )5 50 (65 )b a—uily 5B (b ()15
oS58 09 yS Ludgyy 09,5 Ay Cud Cudgn SL
S8l 5o ISk el 5B (b ) ler oMlae
310 pdle ol 8l alice Cudgy b b yy9 adlal glyls
plail (lg adgs o Gl )l O —ae oS Lol
e G 35 o JBsl g g —iay lp S
Oow OM—ac 09,5 pl cdled als pl slo s jls
Ao e 15 (YY) 05 b i 053 o], slo peicie 3 Can |
ez OMac (uiliwlas Al e slasl g wled
b B &gd oo (ariie SO ST O jg0 a ol
J e 0 g aaiS S ) o ey S e el
Oelplies (YY) aas ol 1) o)ly —wles sla )L
Olpadd an S ST pldl Uy ials
Oy b il eled Al pe o (SeiS g (SleS
$l5 Jabe )0 Sob ©ixr 4S9 9 09U o0 i
(YY) wby oo ialS

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

P. Maternal body mass index, delivery route, and
induction of labor in a midwifery caseload. J
Midwifery Womens Health. 2006;51(4):254-9.

5. Kitahara CM, Flint AJ, de Gonzalez AB,
Bernstein L, Brotzman M, Maclnnis RJ, et al.
Association between class 111 obesity (BMI of 40-59
kg/m2) and mortality: a pooled analysis of 20
prospective studies. PLoS Med. 2014;11(7).

6. Chan RS, Woo JJljoer, health p. Prevention of
overweight and obesity: how effective is the current
public health approach. Int J Environ Res Public
Health. 2010 Mar;7(3):765-783.

7. Nguyen AD, Shultz SJ. Identifying relationships
among lower extremity alignment characteristics. J
Athletic Train. 2009;44(5):511-8.

8. Penha PJ, Baldini M, Jodo SMA. Spinal postural
alignment variance according To Sex And Age In 7-
And 8-Year-Old Children. J Manipul Physiol Ther.
2009;32(2):154-9.

9. Irving DB, Cook JL, Young MA, Menz HB.
Obesity and pronated foot type may increase the risk
of chronic plantar heel pain: a matched case-control
study. BMC Musculoskelet Disord. 2007;8:1-8.

10. Franco AH. Pes cavus and pes planus: analyses
and treatment. Phys Ther. 1987;67(5):688-94.

11. Razeghi M, Batt ME. Foot type classification: a
critical review of current methods. Gait Posture. 2002
Jun;15(3):282-91.

12. Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait ground reaction force
characteristics of low back pain patients with pronated
foot and able-bodied individuals with and without foot
pronation. J Biomech. 2016 Jun 14;49(9):1705-1710.

13. Lovell WW, Winter RB, Morrissy RT, Weinstein
SL. Lovell and Winter's pediatric orthopaedics:
Lippincott Williams & Wilkins; 2006.

14. Videmsek M, Klop¢i¢ P, Stihec J, Karpljuk D.
The analysis of the arch of the foot in three-year-old
children-a case of Ljubljana. Kinesiology.
2006;38(1):78-85.

15. Farahpour N, Jafarnezhadgero A, Allard P,
Majlesi M. Muscle activity and kinetics of lower limbs
during walking in pronated feet individuals with and
without low back pain. J Electromyography Kinesiol.
2018;39:35-41.

16. Van Boerum DH, Sangeorzan B. Biomechanics
and pathophysiology of flat foot. Foot Ankle Clin.
2003;8(3):419-30.

17. 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. Foot. 2018;34:63-8.

18. Parker N, Greenhalgh A, Chockalingam N,
Dangerfield P. Positional relationship between leg
rotation and lumbar spine during quiet standing. Stud

http://rims.iums.ac.ir

A

o\San g 315 e e

by 38 0ly b ol ke SMas s ol
3 b jlid ool Ol sy 5,50 0 (YA) el
50,15 0929 dxdllae wiz 59 A8l gl )l YLLE )5
dglie ;5 (Db JLAS (i (n i eleo cnl 2
S92y péode (Frg7) 3)l0 0529 Glo e Sl L
AT 5,0 Blal jlad pl ajer jo Sl Sldls
e o gyl l—ad mldl as ol lis Slallas
Sl 38, ol plGa o Jlw ) blie 5 (Sl b sl
el (oo b gl mls 4 4z b (FY 5F )
SA e 2l &S Led w6 ) et Lo
ol oMas cdled (uilS )8 0 s 59 aSls] gl ls
(FY) wib o o8, ol ) (o ol 3

&S 4

S5k Ew by B b Gl ez SMas LIl
3 e gy sl U s 5Ll gl 31
p—eilSe 45 895 Gl Ol (o0 nl b 092 Il
hls o2l o Sl ez Mae (53 50 Sl
led S5 RalS Sz Sudgn b L (e 42
B3 5o T

ol 3l aS vg sold g ogams glyls ol agh
S o SileinS lo ools ool pas 4 lg8 (o alox
05 B3 ksl gl )0 ogdle 4 dged o)L
09,5 4 gl paord (ol o et 4y sl oolaw]
Aol ges I8 0

References

1. Seo HS, Lee SK, Nam SJNr, practice. Factors
influencing fast food consumption behaviors of
middle-school students in Seoul: an application of
theory of planned behaviors. Nutr Res Pract.
2011;5(2):169-78.

2. Azizi F, Hatami H, Janghorbani M. Epidemiology
and control of common diseases in Iran. ehran:
Eshtiagh Publications. 2000:602-16.

3. Janghorbani M, Amini M, Willett WC, Gouya
MM, Delavari A, Alikhani S, et al. First nationwide
survey of prevalence of overweight, underweight, and
abdominal obesity in Iranian adults. Obesity (Silver
Spring). 2007;15(11):2797-808.

4. Graves BW, DelJoy SA, Heath A, Heath A, Pekow

VEY OLT YV ATty o)les o 0,55 5jl) e St ju glealan


http://rjms.iums.ac.ir/
http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-05 ]

[ DOI: 10.47176/rjms.32.127 ]

Health Technol Inform. 2008;140:231-9.

19. Lin CJ, Lai KA, Kuan TS, Chou YL. Correlating
factors and clinical significance of flexible flatfoot in
preschool children. J Pediatr Orthop. 2001;21(3):378-
82.

20. Jafarnezhadgero AA, Shad MM, Majlesi M,
Granacher U. A comparison of running kinetics in
children with and without genu varus: A cross
sectional study. PloS One. 2017;12(9.(

21. Besier TF, Lloyd DG, Ackland TR, Cochrane JL.
Anticipatory effects on knee joint loading during
running and cutting maneuvers. Med Sci Sports Exerc.
2001;33(7):1176-81.

22. Sarkar A, Sawhney A. Effects of body mass
index on biomechanics of adult female foot. MOJ Anat
Physiol. 2017;4(1):232-6.

23. Aurichio TR, Rebelatto JR, De Castro AP. The
relationship between the body mass index (BMI) and
foot posture in elderly people. Arch Gerontol Geriatr.
2011;52(2):e89-€92.

24, 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. PLoS One. 2018;
13(10): e0205187.

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

26. Jafarnezhadgero AA, Sorkhe E, Oliveira AS.
Motion-control shoes help maintaining low loading
rate levels during fatiguing running in pronated female
runners. Gait Posture. 2019;73:65-70.

27. Jafarnezhadgero A, Shad MM, Ferber R. The
effect of foot orthoses on joint moment asymmetry in
male children with flexible flat feet. J Bodywork
Move Ther. 2018;22(1):83-9.

28. Graves B, Deloy S, Heath A, Pekow P. Maternal
body mass index, delivery route, and induction of
labor in a midwifery caseload. J Midwifery Womens
Health. 2006 Jul-Aug;51(4):254-259.

29. Farahpour N, Jafarnezhadgero A, Allard P,
Majlesi M. Muscle activity and kinetics of lower limbs
during walking in pronated feet individuals with and
without low back pain. Kinesiology. 2018;39:35-41.

30. Hermens H, Freriks B, Merletti R, Hagg G,
Stegman D, Blok J, et al. SENIAM 8: european
recommendations for surface electroMyoGraphy
roessingh  research and development bv. J
Electromyogr Kinesiol. 2000 Oct;10(5):361-74.

31. Murley GS, Buldt AK, Trump PJ, Wickham J.
Tibialis posterior EMG activity during barefoot
walking in people with neutral foot posture. J
Electromyogr Kinesiol. 2009 Apr;19(2):e69-77.

32. Parijat P, Lockhart TE. Effects of quadriceps
fatigue on the biomechanics of gait and slip
propensity. Gait Posture. 2008;28(4):568-73.

O 5 9,535 sde (o el

33. Tiffany J, Winter N, Bliss G. Tear film stability
and tear surface tension. Curr Eye Res. 1989;8(5):507-
15.

34. Hunt AE, Smith RM. Mechanics and control of
the flat versus normal foot during the stance phase of
walking. Clin Biomech (Bristol, Avon). 2004
May;19(4):391-7.

35. Gray EG, Basmajian JV. Electromyography and
cinematography of leg and foot (“normal” and flat)
during walking. Anat Rec. 1968 May;161(1):1-15.

36. Winter DA. Biomechanics of human movement
with applications to the study of human locomotion.
Critic Rev Biomed Eng. 1984;9(4):287-314.

37. Khodaveisi H, Sadeghi H, Memar R, Anbarian
M .Comparison of selected muscular activity of trunk
and lower extremities in young women's walking on
supinated, pronated and normal foot. Apunts.
Medicina de I'Esport. 2016;51(189):13-9.

38. Amiri P, Hubley-Kozey C, Landry S, Stanish W,
Wilson JA. Obesity is associated with prolonged
activity of the quadriceps and gastrocnemii during
gait. J Electromyography Kinesiol. 2015;25(6):951-8.

39. Gravante G, Russo G, Pomara F, Ridola C.
Comparison of ground reaction forces between obese
and control young adults during quiet standing on a
baropodometric platform. Clin Biomech (Bristol,
Avon). 2003;18(8):780-2.

40. Hills A, Hennig E, McDonald M, Bar-Or O.
Plantar pressure differences between obese and non-
obese adults: a biomechanical analysis. Int J Obes
Relat Metab Disord. 2001;25(11):1674-9.

41. Dowling A, Steele J, Baur L. Does obesity
influence foot structure and plantar pressure patterns
in prepubescent children? Int J Obes Relat Metab
Disord. 2001;25(6):845-52.

42. Tsai LC, Yu B, Mercer VS, Gross MT.
Comparison of different structural foot types for
measures of standing postural control. J Orthop Sports
Phys Ther. 2006;36(12):942-53.


http://dx.doi.org/10.47176/rjms.32.127
https://rjms.iums.ac.ir/article-1-7359-fa.html
http://www.tcpdf.org

