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Abstract

Background & Objective: The ability to walk efficiently and safely is vital for older people to avoid falls. The prevalence of abnormal gait has
been reported to be 35% in adults aged >70 years. Furthermore, obesity is a critical issue in numerous countries. In Iran, as a fast—developing
country confronting growing urban living and industrialization, the prevalence of obesity has dramatically raised more than the expected
frequency in recent years. Obesity and overweight have numerous effects on the elderly’s movement patterns. Besides, gait variability measures
have been described as more efficient predictors of falls and declined mobility. Accordingly, the present study aimed to investigate gait
differences in the normal-weight and overweight elderly.

Methods: The current study explored the effect of obesity on the kinematics factors of gait patterns in the elderly. For this reason, 10 elderly
males age 65-85 years were selected based on BMI from 27 volunteers. Next, the study participants were classified into two normal-weight and
overweight groups. All of the study samples were healthy and had no physical conditions. The investigated elderly’s gait was normal, and they
reported no falling history. The SEKA instrument was used for evaluating the study subjects’ weight and height. Moreover, a 3D motion analysis
was applied for measuring gait parameters, such as walking speed, stride length, stride width, single support phase duration, double support, and
swing phase duration. T—test was implemented for data analysis in SPSS 19. The significance level was set at p<0.05.

Results: Based on the present study findings, there was no significant difference in the parameters of gait, such as stride length (p=0.107), stride
width (p=0.753), swing phase (p=0.599), double support (p=0.248), single support (p=0.76) phases duration, and walking speed (p=0.923)
between the normal-weight and overweight elderly groups.

Conclusion: Generally, in the past studies, obesity demonstrated significant differences in gait parameters in the elderly. However, in the present
study, there was no significant difference in gait between the studied normal-weight and overweight elderly groups. Such a result might be
explained by the close BMI scores of the two study groups. Additionally, some essential variables might have influenced the elderly’s gait, such
as strength, balance, and fall history; therefore, in future studies investigating the elderly’s gait, these variables must be considered.

Keywords: Elderly, Gait, Overweight.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:Mysm_rez@yahoo.com
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

AF() ) 1744 5150 Sllas aloes

ool s 55 e V¥4 sl 3 s Las
3559821 s 5 gale Oltadlur (2315 ol (e LS g 2 5 s

\‘dq.wl.; QU‘M ‘Y’OJU‘S‘}LQ..’ 6.;\.@.0 ‘L;»Lb) r::'ﬂ* ¢ \LS‘}—@) dt:‘.bu LSJ"G"

Wl § o 5

02l 05 (Dl ST (o 5l oy (S Ay (Sl 555 5l )
<012 e (DT o015 o dols (2355 ke 5 S o 03,8 Lokl Y

002l OBl 35 e Dl 2T o0l Ol 35 Ay B9 ke 5 b5 05,8 oLl Y
Dl <Ol i 5 sk Aoy ol ST oS (12355 ke 5 S o 05,8 ol ¥
Mysm_rez@yah00.com :J gws sbms 5 2aLL1,*

VAN Syl VO 1 b pdy GJUE\VQVM Yv :a\w;@,u

0l S>

Ol (23l 8 S g5 o) 5 5 e Bika b sl hadllane 10 tensl 00 588L1 5 Bl Ol SIS 1SS Jalse 51 (SG Gapel (sLo5 53 13a 5 4ime)
A (:l;v_}l Oysalal ghyls 5 sole

8555 Bled bl dLLAO L £0 Ladl 5,0 Vo slaad (g gd Clbgls glacadla 5120 YV slaws 5l oS il (glawolin — e @;;\,.;:l;- OMIR P9 ea Sh)
corpoly (SolanS gls sane (6803100 (gl oS 5 IUT o 58S e 0338151 (sl 5 (ool 05,5 534 5 LSl (bpoly 45 Lak 3l 5 (BMD) b
SPSS lj3le 3 31 5 Laesls o (1 1 ga3T 31 saliad 61855 cylo 5 Olon s Aoy Olajioe ¢ ol Ao o Slajos Tqu;:f TL?JJJ: w8 e 35
s as S L s /00 Golsgmn o g e3linal (65l Lo (51 V4 e

03130 A s Blojde (p=1/YYA) €53 Colas Aoy plasds ((p= 1 VOT) o8 (o0 (p=2/V 1Y) p8 Usb (sla it 13 1y (ol e sl ke tlaasdly
S OLE 039l b s ssle Ol oy (p=2/ATY) o e s 5 (P= 2 /VF+) bl o o Olojke ((p=+/049)

G A b g e b 8 (s ki (6508 o (5L s ol a5 3L b Oled s 53 (23l ol (gln i 055800 31y o 4 25 Sz
s 3 s glaadle oldlas s |y e perlie ol b oS asl asls gladle Jﬁblsﬂ(‘lfj

Ml (il el 05 gLl a3l sudS”

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMallo ¥/+ 651 1 —lisl gz oo 45 ol 31T o sins b allis S0 ol 91506 oladlae aloes (A Y¥A0 © el b giioms 5LiS] G
4-&5@)_9} s padend ()l b ) sbay (ol el 4 ol @e—ﬂ Do bl allie ol 5o edd piie 3l g0 45T das oo o)l Lol 4 &S ol ol iz

\



mailto:Mysm_rez@yahoo.com
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

Sl sz 3l edets o (055003 Sh15 jun VO 5 Jlo s s VO)
Sl OIS S o5 dos 53 L (10) L3S sl LaplS e
Jooe b gl by O3l IS sl plo b 18l e
OLan 5 @38 oS lardllas 13 (pizeen . (18) A oslil LaplS
5 P Ll b glawlie :rtfu,:f 5 Jsb ©Selkh olye b
el 2,0 5 sk 6 Se3l (g (sl ploil (s (550500
5 ekdplol s Slalas 3 5 (VW) Ad eslimal o iy
&) ok & praie (Sl (SIB 5o o ol
COAZYY) A osliul gladed Slowin b (6,86 o sases
axllan ool s e 2led arms ol 3 oS (5SS 23 8 a0 5 ol
5 st o adlas ol 53 oS ol ol (il 0l S5 lallas b
L S et 3IUT 615 b 0Ll DS il I o 555
03 eddeslail Hlpl cds oS dd eslaul _olgy 5 &3 Cl"‘ RETRY
AEE 6 Kos Slallas 3 oo licel (5la 1l & ol Gt ol
30 4 b oamed S pdpaeglie )l plle cpsle
adlas ol 5o ‘L;,bﬁr@ Sl el (5,803l gl Cod sdous
A 2Ll sl s Sl b e

slayl! 6‘..”.,’\:.&)3 @iz gl o> eddpldl Oldlas s b
Sldlas bl el 0555 583 eddiplrl (Sla a5 ) eddeslicl
5 Bl S ey by s pel8 sla i Sl A 0L
Llosls 9Las Blar 5 gale o131 byl y 551y (g ls sms sl ¥ sams
D315 3553 LS) S oy p a0 oS Slidss Lol $(V 0 (YY-YY)
ssbe 03s8Ll Sl s Wles sy [aslas (AN La fagsy ol ol
Llg o oleta Ghedle iomen ol 0dlS )y joa (585
SIS Ll () 0) AL andls (61 el sla bl 2 1) (3L ol 3
et B Gl 020 oy o (sadlan 893 55 535 5 sbas )543l
§)95 43 Q;,\i\:ﬁrlf Sl el Blg s Oiselsl LT o 55s
5B e 2l 5 ekl 5m w0 Ol S L s i 1y gkl
Gda ol gagh s 1 Sls L;)uﬂr@duﬁ;wﬂ S e
0558LSl 03y 5 b ol 23l o8 Slac sl s 5 (e
oo plojode o8 Sal 08 o,e € Jsb la i o
Coles W o glojods 5 bl Ao Olyode (OOl
S &lfj;

sworo Y

el s g0 S0 Glawlin_ Jo ¢ 5 51 ol dallles
334 (BMI) o35 ales ulul o i i 55 o8Ss, s .0
O550Lsl ghls 5 (YO B V4/0 od 655 Lasls) gole 055
Ok Ul Amlr LAE s (Y B YO G 835 Bl)
S dols JS5 dgde el Al AO L £O Ol 1) sl
S8 Ve (b gls dnadlo YV s 31 o soawd 53 (6,540 500 bl
25 dedda S pon g p3Y Tl s gLl & Oltalle oyl
Bl 10 oD i Aol 23100 155, (Sl slms wlisl o 2
0 355 1S 75 S el Cabies (lags el (NG (L))
55 bl e SN il ayls Sl ol (g5, 48 (90150 le oS>

4ndde \

@l S ilies Gaacr o ok oMl s 2151 L
03 Ayl bl meS plaedle L (VeY) sl sddaesbs cads
b gledle (Jl ol LS eS8 L sl glac b
(YOF) sl (639 8 Ol kedlas 35 g S55 (2ls Gl oo g
IOV ) 8 CON | VR VRS E YEOUA [ VY SR ISP ROv- I I WRRCT ST PRPLY
o8 sb 5 Wl p8 0B 31 el o lazalls Y pons
o8 5 Jsb 2ol e e 51 (S oS (0-V) Ll (5 5ol S
ol e Gl L1y el ol jesls gdiadla 85 o
oBn ol ul33l (sl okl Ygame 5 aily S2alS ol
Cle pizman ((A) Las o SalST flfwﬂj Jsb O:"‘:‘"J.’(‘@
(0) L3l sl 35 5 I3 Ll e O-Mz\;,,,rtf); osls Kos
Ol s cisls el OLan 5 g0 a8 Lhagh 53 (Jls Hsba
LS oo 5o 8 U Olyn )31 B 53 i 5 e I L oS 515
Sie bl pel8 sla el a8 Sos g LUSAN Jale Lil £(9)
a1 3B |y ol pl8 6 SN 15 e oS o 035 ez
Shnaw 5IUT Olge b glandllas 55 0Len 5 Y (Jla Hsbey
ol s b By 8 038 (g St (Bl 0S50l
.(\')}ﬁd‘ﬁﬁf@%&ﬁ)ﬁ)é‘)

S Sy posas 55 sddelal Gl tagsy 53 s G
Bl 5 0)saLal lhls 5 gole 1Bl s el gley— oL
il ool s &y Citlies s 53 a3l gkt dany oo 20
3 el P& Sl S Sl SOk 5 ks (e sk
b 5 Vsb 88 colem 5 20l Spbl e Jold Gl 5131
33 0L 5 b & Il 53 5(V)) L ged 5,158 5 5 G s
g;gLv—éb-fjrlwaw)s|)6J|>L;'Mojw@.m>}>’-d?ba
comamar L(VY) B3 85 1S 05 salal ol 5 bosl bl s wlE s
omloal 5 03B Ao 53 1) (J5US 555 sy 5o SHk s s
5 OLKan 5 5 5K Ll 1(V)) W3 SO 158 gsle 5 Bl ol
03 Gl ome sl oS Wisls QLI 543 Gadss (\;) Kls
COYNY) 35l 3925 gsle 5 Ol 131 foliaol 5 03l A 50
A6 e B U5k 3 5 G 5o OSen 5 Y cizman 5 SH 5 Shen
O PN L3S L8 Bl sl sl |y 6 el 8 s
5 o Usb 53 1) (ol e i O1SCen 5 b oS >
bf&_,w;w.(w)x;ﬁuzjbfdgjd;uﬂ,é\m(,@
S5 ol 5 bl Ao 55 1) (g)ls sme slis O)Kan 5
SRHar 5 56 &S I 53 1(VF) W5 S 518 Bl sl ()
g;:vl.o;-juifl:wf\%f);\)L;)b@.uujl_&.’;@.asf-d:j}d):
VY)W ,SC el (ol s Bl 31 s o855

el e Sl Gl il eddelal Slided 53 ioees
Sl 13 (o5 283 S )ls ppkd b 2y sb) Ol 2 g
B YV TCIU RS W AP VSO L SV SR S R UV S EE SO
el dlae Olse L oLKas 5 Bslo i 5 (Jls
5 0oLl Ghls WLVY B Ve 0858 byl olojo olas
SN ey Gl — b S Sias o 4 S b


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 ]

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

IS s s gl gm0 () el (Kiledd b b S >
Slaome 53 LSl nad 5 o patee (ol Ot Sl oy €S0
b e b oS U e il il agell (o st
Lo sl g 33 a0 5 Tans 5 S a b iS5, ooy oo
&lwoslal (gl o Laasls 6)}T@q-j\ e Ly pely e oy soa
Solesy s SO Ll L Lok (o G528 g
S s el glacand Gilie s 4 S s Sleedle
oA 8 dsb ald Glassy ol it 3 Gl el S
> o plyode (ubiad) A e plojeds ‘flf O ‘f\f
eSSl B Ol Ay Olejds 5 65 oles
fan )y sbe sbaesls 5l Ygems 5 L 318 LS (QTM)
Sl ok Spon phiely fKa 3 edd S5 (sla e
95 ‘(‘gu’zx“x’.‘;‘ Sl dle jsba i e eslimul Jdod ja 320
oCalal (g acin s Jgb 53 byl 5l St Sloo o3
e Usb x5l b A ealinal oS 5 oy 5 o L o
DIl 5 A gy O3] (5 0 okt s Jsb ST ) a3
ST 5 ol b ely Sl o8 53 5 Bd (QTM) ol 58
el s Il s b bl 51 o) 50 baesls ml seal 51 g 5 42
Joeo 1V JS2) s I 5 Lol 85005 0L 2 S5k ((QTM)
303 esliil Jlosi g4 525 gz 38 2 Sl (S plodl o
s osls 1358 03l (sl "B ael S5 S0 518 0505 )
3ll (ST el (512 14 &es SPSS 53lp 5 5 ts,bT 0 503]

A as S ks (@=4/00) G5 e e 5 S

g .
ol (53188 dealls G &gl L Y IS
Szl ol 680 55 51 6 A ol b ol 5 b (gl
ot b5t Ol gt (600 0 5gn 5 258 S5k
Joes 53 BT i 51 oy bl A r BUSES 3 (VL
D 3 ool Ble ke 350 ol &mlsﬁfkfcm: o&alesl

‘ﬂ

Sz e el S byely (s 48 JSChe 55 m (nSI (d pely
ey S Gl 53 cind 5 S)lo 55,8 R 5 S
055 03 LB 0 (oh 35 Laxls ully 5 Bas ol
Ghls OBUSES s 05 8 55 L 0 5 wole 0hs b oBses s
X3 8515 05l

S5 YAFIY 0108 oo K oins Jold ol sty Sl
g ol iaean 5 A e3licsl OF 31 035 5 L3 (5 5ol 5o
4 L 5338 Sl diyps A g 5l O0 el S I
6205 Dby B L1y O 5 ens Juame bl SO 4 Oljer
5B BB UL s ol s elKs ool S e o ey
(Y0) ol S > LT (5l omnlis

S el I 5,8 S 1350 b e sz 12 s
(&S ILTeleulo3l) 358 plomil (285005 2ola ST 0T 55 35 51 3 8
s> i QT Ol 55 555 (VFO) s YO 350 53 olab &
ety 03,5058 Ad e 0,8 L wzls IS5 a8 U
L;Ua:’-.xeb.’ew\)scxfc«,«\df@rid\j s 83 () lwes el
dases 93 S0, IS .:}J@JW%K@)&&\J{ [EXETE
s o503l Oy (S35 g 255 ot Jome S35 5 L S)be
Qs (S 250 7 ol 0 Sl ol Jous 8 i e
bl el 53 b ety (o8 e 53 b S oy 5 sl O i
O Ols3l Jlans 5 ()l JS el o () 5 s S 58
Ss a1y o8 5 5 a8 Jlasl Joeo ( Ss5 05 60l 51
LSl &S el S5 53 ol andl) iy Jawns 5 03,5 (s 6
lid & S (sl b Sl U5 s ol b s 51 Lo

I Oheadle e 53 gy oK NS ge SIS 1 S
aobigls; o Ohiedle ol Aalllas 55 o ol ST ol
s vla-_:‘ 8 g2 abicols, r).% J:\.oﬁ)‘ o JJ.:;J:\,«Q B

l..ay\&w;ﬁa:be@jaﬁdﬁ&&du&\ﬁ%&

!, Kolmogorov—Smirnov test


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

(denlil o Jsb @ 4B S5 d 53 5 0L 5S

il ¥
9Oy B R J.AL:: Jwb- SR 61.%4;}@.: $3,8 Slasin
el O-)»«i';-s \ JJJQ-).}‘_;.:J..: 3.3)3 ‘J.é}u

D53Lal 03 5 L oltnadlu slaes S 55 SSiBar oo 835 Blad 5 05 L 5 cyow sloms Bl il 5 . Kls L) Jsd

() "5 (o S5kS) 035 BMI (ocil) 13 (S8 035 (L) oy o3 €
Z. Z. Z. Z. °
Sl tylas Gl sl 5ol byloas Bl Kl dlas Glsl S5k £yl Ol il s
0) sl pludls
A AR EXN/YA NS AE VAR FENLY/VY LEAVAETMARY B
o
Shls ol
YV/AA£Y/SA VPV/OAN£0/0Y YA/Y£8/80 #4/¥£V/AY B .
(&5 0) 0554l
rdoely SLnS sl 81 85b55 10 a1 gl ol pamay andllan (sla s i 5 Slasede Y Jodr
t g0l o 55 Slao el
- NP _ Loy S JOEtH
el Ol Dol £ 5ldis - Sl
oo
/Y04 Yv/4a0 OAAN/OY sle _
AR \/ANVY ¢ rKJ)L
¥q/. 8 OFE/Y RITTHIeY
A YA/8 N Ve $/YA 8l _
LVOY XS . o8 o0
£1/00 YVY/04 R0y
JYYY /N0 LVARRS 8l _
/YYA —\/YYA s colem Ct'
/AVA XYY RIPTHY
VY sy O A sle U o olo e
/044 “/OYA <2 7
58 EAD RITTHY o3l
v/ 04 VP VYA 8
A% A -5 ) bl Oleymde
VY «NOA RETTHY
/000 o/ A% 8 e €
AYY A —+/0449 1> pe& e
57y Ya/ v 554L01 SRR =E

e & 51 ) B A 2l pel8 sl sl 53 5 g oole
S el Sl b mls ol @SS S5 s lr
il el S 03salal Bl s 4 oS Sl
Lile by J\J'f\)’\}gfamrkgdl Oldlas 53 cyioman Llasls
oSy bl el ol eslimud (gumaw <S> LT oKaws
SR wils fadpe sl Aalllas w1 O Ol S Sty
SLal 35 30 Ol b g 53 0BT ol e S5 0lgd
VA YL IS5 00 e Sias oy 4 OVS 5 0l
(s (o 513 9L kel o izss 5 03548001 sk 5 b Sl
Lol Lol oayls 3 929 b jely e puw 5 o 8555 Aled oy (53 oas
sdalin (il el Kal 5 o8 sb (ol 5 ()l me slis
Gosba CLEL bulyen Sl dndllas b Lol ol &8 (YF) L3 55
Kl Jsb )5 ol pme sl m;@.hﬁqﬂl;- Wlas s S
£ S0 Olgm LS L8 sdaline 03360l Os 5 b ol o€

L s ole oldlu mdyely (SLeS sla SJ1 dglie ¥ Jsd
(P P PR S D P TURYVS I PRV KA PR PP WY
0503 Aowsa Lasls 03 pdlep 31 olaebl 51 w5 A oalicl
3Ll Ll gl sl £ 05000 3 05 ol 35 Sg0 IS
rlfdjb Sl ks 53 (ol pan sl oS sl ol o N
Cole Ao lajods (p=2/VOT) o Lose «(p=2/)+Y)
(p=+/0848) 3ol A> s plieds (p=+/YFA) o
o (D=4/2YY) ¢t§w,w (P=+/VF) Lol A o olojts
Ol O amen (I 3925 0)38LA1 L 5 (s3le pluadla

sl 03 30 5l andlas ol 55 O 503l Ol &S s e OLES O gal

Cow \i
&:,:uﬂrtf LS w5 e ol adlas I Cus
sy oLt aallas ol gl 3 )58l s 5 gale Olaedle
Oblien L (g)ls sme sl ek )48l hils a5 slaadla


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

3313928 a1y GoIs ome s Wl g 483 50 sl O 53l
I8 (ol Jre (6315 el g 475 S iy o 45,501 Ol 5 LS
S Olall 53 (il S Gl 286 bgi Al
ol dadlas 53 el IS S gl i 51 LSS 55 Bl 5 0 sl
oS A3 0sliasl 03500L51 ss 5 b Oldeadls 31 ol et Yozl
35 Golsime sl (eIl (oL sl ol o b5 ale
0350l 36 s o 4y 5 8 saline Wil 6l S sla K1
w5 e 3,15 (513 e 530 il (15 08 5 S
Sle el 53 D15 76,50 Jlo 5l ls gl b 015
ol dalllas ) Lad':}aj Ol sl o8 S5 SOl preps
sxs Ogail Olg p SEEL felge 5151 SO 1y sl
Sl 53 Cusgdows Lol ddlas s ST IU OIS TV
o3l (6 jdew OBUESES L sl 3 5 il 3 42 5 OBASES 5

Aol s 4 sl oy San A e

S5 AL 6 Byls s mlacassdoes Ylo) Slalas dea
T2 el 52 Ja) cadlas glacus sdoes P 3 S g
3L 3l Sl g 5925 Ll tewl Oliiadlu don 4 andlas ol
i opl o3 a8 a3 ey el sl Sliwlis (ol
arlgn JEEI L 1) ol ool b g0 (mad 5 352 05 (03 S S0 3
S s ol adlas ool slacussdoes 05 5l iaeen LS
b Sson 5ol ey LB S > oBSES s
e ) Sl caas el Bloo prdaw 3 1) (23500, &5
Oosalal Ol S cas o eslmul ow 5 e b L Hlacnd
s I s ol Ll

Sz 0

Cailse 5 (ool sne 3B 0 gLl anlllas ool lassl ulal
o 4 Yzl 5 I 0358L51 bl 5 ol 13l (mils selS
Gles S 5 b g bl Lol s S cwl e
Ol oS el js Wb ioeen 54 e Soo 3y andlass ) ge
S 930S Ll & el 035 b Sl Al s el
o slede Jalse ) S S ol halllas s pUSES S
L Jalge 51 (SO 105 sl osalal gl 5 gsle sl
RO BP R RN RS

Sy s f

Rl el s b oS ol S0l en 5 olddl don 3l dows s
V:“{L;a @‘J).@jﬂ w\l‘o);LSJL:' CUJLL.A

by Y

el 0t ool paase By pa b andlas

Bl Sbe sl Syl a ar 5 b bl iy 93 S5 S
O350l ghls 5 (YF/V4) (oole Oliaadlu 055 o o 8355
Gl Carge ok 835 Blad o VSQ)LZ:S REREYY VS(YV//\/\)
5o Ll ‘_g)bj{alf Gl xie 3 bl blda (gl e
ok pll YL S 8o 8 Blad L Ol (555 0 &5 ola s
OBRSES 8 5 Al i 0356l 81 S asls ol s o
5925 @uﬂrkf Sl 53 (ol ome el (sl Sl
S Olge b s 53 0Ler 5 58 (Il sba teils dal
& (Jsb oldlas 5l glazess 13l plunadls o @\;jr\fduﬁ\
S M pl8 plnsy (GBlar Dl 55 o8 Loy 4 ol
Cao 5 Sl s (o3le 31313 (Gyls s jsba pw) wes)ls
sl 485 503 o 0l (oole Sl a4 o L;JSMT‘_S)\Jﬂr@
Pl & Bl Ol 53 (515 el dal e pl el 0
L (YY) 3580 e SOae ISl Glaggsboy & Sl S,
890 2 Bl 5 0358Ll Olge b ldlas 5o OLen 5 05 sn
1315 5L Ol 53 ol o o g 5 OVl 5 S5
S Il Al 5 cnd B3I s el ol s b Bl oS
A(Y5) XS o o i Iy

2 NS Gl i 5l G Bl 5 055a8Lal oS sl K 55
SIS Jalge 5 dmes sidls By55 Jg\gﬁcg Sl e
L i 03580 51 (6 by B LS o8 0l 5 50 5 50
2 S g Jolge 5 (Gl sbay sl adls (5l plS
5 el bgin Al o8 e 5 Jsb il el sls e
eIl & s (s |y 335 55 ey 25 S Slkialles Y gona
Sl eiin 5 il o8 (5208 Sy b iyl bsier Al oS
sl dyls byt dile o Slidle o s ;,L.:w\;ﬂr@
Slaseie )3 slede Ol sy Ll cabs ol 4 a5 L (YY) ol
S cils B3 o § pdsm pl |y ol Aadllas 3 (5515 e (5 S
Sl b i dile andlas ool 3 0deS @S5 Oledles

Jole 51 %0 (S Yol el Slalllan 4 a5 b ey o a5 0
& Oy b 3130 Ysame ol ol Oltodls 230 8 5 g
ol 1y 5 LgLaﬂfu;lJ,c: SNV F P JERRTE- VON | IS NVOoY
5 St ole (sl 5816 Yoo s o a0 4 o' (A) Ams oo
adlas ol 3 1y tAdb ‘;;.,:uﬂrtf Sl es s )l
O3 5 b Olaedle 1 el 55 1) (slssme s 0 seLl
Gla, oS s LIS T S I CRE RS PR
SIL¥ 51 g e G253 L oS el e 5 (s el
oy @pdd Olgs WL (YA Wb rals gsle o131 s s
Yzl 1,55 timsls (513,208 Sla s SNSH g folss o5
53 LS Ll tl sl 03 5a8La) s 5 b sl j3l 3 yd3 ol
L oMol 5o S 835 Bled 055 Seo 5 & ax 5 b bl dallas
Os 5 b oledle 5 5801 SMae @pl8 (Bisalal Osds s


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html

[ Downloaded from jdisabilstud.org on 2025-11-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.92.1 ]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Buchner DM, de Lateur BJ. The Importance of Skeletal Muscle Strength to Physical Function in Older Adults. Ann Behav
Med. 1991;13(3):91-8. doi: 10.1093/abm/13.3.91

Fukagawa NK, Schultz AB. Muscle function and mobility biomechanics in the elderly: an overview of some recent research.
The Journals of Gerontology Series A: Biological Sciences and Medical Sciences. 1995;50A(Special):60-3. doi:
10.1093/gerona/50A.Special Issue.60

Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the community. N Engl J Med.
1988;319(26):1701-7. doi: 10.1056/NEJM198812293192604

Trueblood PR, Rubenstein LZ. Assessment of instability and gait in elderly persons. Compr Ther. 1991;17(8):20-9.
Bohannon RW. Comfortable and maximum walking speed of adults aged 20-79 years: reference values and determinants.
Age Ageing. 1997;26(1):15-9. doi: 10.1093/ageing/26.1.15

Buchner DM, Cress ME, Esselman PC, Margherita AJ, de Lateur BJ, Campbell AJ, et al. Factors associated with changes in
gait speed in older adults. J Gerontol A Biol Sci Med Sci. 1996;51(6):M297-302. doi: 10.1093/gerona/51a.6.m297

Bendall MJ, Bassey EJ, Pearson MB. Factors affecting walking speed of elderly people. Age Ageing. 1989;18(5):327-32.
doi: 10.1093/ageing/18.5.327

Lee H-J, Chang WH, Hwang SH, Choi B-O, Ryu G-H, Kim Y-H. Age-related locomotion characteristics in association with
balance function in young, middle-aged, and older adults. J Aging Phys Act. 2017;25(2):247-53. doi: 10.1123/japa.2015-
0325

Miiller S, Carlsohn A, Miiller J, Baur H, Mayer F. Static and dynamic foot characteristics in children aged 1-13 years: a
cross-sectional study. Gait Posture. 2012;35(3):389-94. doi: 10.1016/j.gaitpost.2011.10.357

Lai PPK, Leung AKL, Li ANM, Zhang M. Three-dimensional gait analysis of obese adults. Clin Biomech (Bristol, Avon).
2008;23 Suppl 1:52-6. doi: 10.1016/j.clinbiomech.2008.02.004

Hills AP, Parker AW. Gait characteristics of obese children. Arch Phys Med Rehabil. 1991;72(6):403-7. doi:
10.5555/uri:pii:0003999391901751

Nantel J, Brochu M, Prince F. Locomotor strategies in obese and non-obese children. Obesity (Silver Spring).
2006;14(10):1789-94. doi: 10.1038/0by.2006.206

Browning RC, Kram R. Effects of obesity on the biomechanics of walking at different speeds. Med Sci Sports Exerc.
2007;39(9):1632—41. doi: 10.1249/mss.0b013e318076b54b

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

Barati AH, Bagheri A, Azimi R, Darchini MA, Nik HN. Comparison Balance and Footprint Parameters in Normal and
Overweight Children. Int J Prev Med. 2013;4(Suppl 1):S92-7.

Clarkson BH. Absorbent paper method for recording foot placement during gait. Suggestion from the field. Phys Ther.
1983;63(3):345-6. doi: 10.1093/ptj/63.3.345

Gaudet G, Goodman R, Landry M, Russell G, Wall JC. Measurement of step length and step width: a comparison of videotape
and direct measurements. Physiotherapy Canada. 1990;42(1):12-5.

Wilkinson MJ, Menz HB. Measurement of gait parameters from footprints: a reliability study. The Foot. 1997;7(1):19-23.
doi: 10.1016/S0958-2592(97)90005-5

Bertoti DB. Effect of short leg casting on ambulation in children with cerebral palsy. Phys Ther. 1986;66(10):1522-9. doi:
10.1093/ptj/66.10.1522

Katoh Y, Chao EY, Laughman RK, Schneider E, Morrey BF. Biomechanical analysis of foot function during gait and clinical
applications. Clin Orthop Relat Res. 1983;(177):23-33.

Ho CS, Lin CJ, Chou YL, Su FC, Lin SC. Foot progression angle and ankle joint complex in preschool children. Clin Biomech
(Bristol, Avon). 2000;15(4):271-7. doi: 10.1016/s0268-0033(99)00068-6

Samson MM, Crowe A, de Vreede PL, Dessens JA, Duursma SA, Verhaar HJ. Differences in gait parameters at a preferred
walking speed in healthy subjects due to age, height and body weight. Aging (Milano). 2001;13(1):16-21. doi:
10.1007/bf03351489

Ko S, Stenholm S, Ferrucci L. Characteristic gait patterns in older adults with obesity--results from the Baltimore
Longitudinal Study of Aging. J Biomech. 2010;43(6):1104-10. doi: 10.1016/j.jbiomech.2009.12.004

Sheehan KJ, Gormley J. The influence of excess body mass on adult gait. Clin Biomech (Bristol, Avon). 2013;28(3):337-
43. doi: 10.1016/j.clinbiomech.2013.01.007

Kejonen P, Kauranen K. Reliability and validity of standing balance measurements with a motion analysis system.
Physiotherapy. 2002;88(1):25-32. doi: 10.1016/S0031-9406(05)60526-3

Houston DK, Ding J, Nicklas BJ, Harris TB, Lee JS, Nevitt MC, et al. Overweight and obesity over the adult life course and
incident mobility limitation in older adults. Am J Epidemiol. 2009;169(8):927-36. doi: 10.1093/aje/kwp007

Mortaza N, Abu Osman NA, Mehdikhani N. Are the spatio-temporal parameters of gait capable of distinguishing a faller
from a non-faller elderly? Eur J Phys Rehabil Med. 2014;50(6):677-91.

Krebs DE, Scarborough DM, McGibbon CA. Functional vs. strength training in disabled elderly outpatients. Am J Phys Med
Rehabil. 2007;86(2):93-103. doi: 10.1097/PHM.0b013e31802ede64



https://doi.org/10.1093/abm/13.3.91
https://doi.org/10.1093/gerona/50a.special_issue.60
https://doi.org/10.1056/NEJM198812293192604
https://doi.org/10.1093/ageing/26.1.15
https://doi.org/10.1093/gerona/51a.6.m297
https://doi.org/10.1093/ageing/18.5.327
https://doi.org/10.1123/japa.2015-0325
https://doi.org/10.1123/japa.2015-0325
https://doi.org/10.1016/j.gaitpost.2011.10.357
https://doi.org/10.1016/j.clinbiomech.2008.02.004
https://doi.org/10.5555/uri:pii:000399939190175I
https://doi.org/10.1038/oby.2006.206
https://doi.org/10.1249/mss.0b013e318076b54b
https://doi.org/10.1053/mr.2000.3782
https://doi.org/10.1093/ptj/63.3.345
https://doi.org/10.1016/S0958-2592\(97\)90005-5
https://doi.org/10.1093/ptj/66.10.1522
https://doi.org/10.1016/s0268-0033\(99\)00068-6
https://doi.org/10.1007/bf03351489
https://doi.org/10.1016/j.jbiomech.2009.12.004
https://doi.org/10.1016/j.clinbiomech.2013.01.007
https://doi.org/10.1016/S0031-9406\(05\)60526-3
https://dx.doi.org/10.1093%2Faje%2Fkwp007
https://doi.org/10.1097/PHM.0b013e31802ede64
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.92.1
https://jdisabilstud.org/article-1-1392-en.html
http://www.tcpdf.org

