[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

Occupational Medicine Quarterly Journal 5 b paads ele adilad
Vol. 13, No.2, Summer 2021 J,‘,L;’-,Z_;ﬁ.;,gé/;/g;v,?iﬂl VEe e ol Vo,lad VY 098
Pages: 60-67 v

sy Po-PY :axin
é‘d:ufi’

29 U 5 HLS 9395 3 Swogie )l gikS gl (o y
w0 Y ol (ol

P S A awmy 1dy o lind ol ¢ (Gl (s o sonslB Golodasre o 00l ,all odmus

oduS>

5 0,0 ol o 45 sligF 4 antl e culles bl b o Sae Veb opolian] aie)ls Jilie 5| 6l dasie
Loasdlas cnl g) ool 5l ogton b A5 50 Jlad il gjos ais )3 5 b S oy 4 g Slow plail oS 0 (2L
oolil 51 T Gl 2 b splonl ol 031 0 ol 5 )b i s GhgedS 5 SngisS )| GhopdS il (w0 B

B9 patede b S 0)lg jLid falS y Sowlio @e gul) GRS b amlie )3 Seegie )| (9dS

R Sy g (sl 5 YVIAY E VYY) i oSl b gl V8 g5y el o dallas el sy o)
10 b diged o> Ssbly ladigas 5| ol sloosls 3T 5 (ghtunlio colalllan jo L3 clalllan 4 4355 b ot ol YF/D
Sl & G a4 BaS a8 10 5l S pe 0l Gl e yaed )0 (6 S diged g, b as 0 A0 lielsl dlols 28 5 s
10 PedarX olfims 5l eslital b ol (S JLid s 5 sole gl 5 SaagisS| LgedS 3l oolitul Cilids mh g 4o
5 =95 bl sl b Jol> slasols i 5,5 ejlail Sagill alais A 4o (ng aia pl Cdbgls ol 3l a5 >

b ol 5 o055 PSS il aslitl L 5 (5515

el o0 [ Sy 5y )L nSila 20lS il (s folinn 9 43 SingisS ) e ol s aslllnn ] gl et
(pS’/’ * \) s))ld 3929 Lgol.c G’a.u.: 9 u.:j_,_af )‘ oolazwl

A S (09995 ) (o928 .0,10 02y Dgld gl 5S g SogigS )l eadS j0 ol B Lid (1 S0le o S ames
g g0 Soliwl gle codled plodl slBn o b S o)l Lid alS yiores Fwlo &9 el sy mlaw

pedar-x oSiws « ol a5 )Lid ( SwgisS )| hgaSiiane SYeb olinn] ( Dlac ISl SYMS| 1 gulS slaojly

Ol 0lp5 Ol (55 g poke B> Cuiblags AL o 509395 )1 895 (509595 1 2| guoliis 1S !

Ol 0l r5 (Ol ] (oS 3y poke LIS ablags DS 509555 ) 09,5 ¢ sunlys 0381 oy poke 9,8 ¢ luitils "
Ol L5 Ol (55 3y poke sl ¢ sibedeuilys 53815 (559 00 935 09,5 ¢ Jluitils "

Oyl 0l (Ol (S 3y pole alStils IS b Slisis 35 po gl sbiael *

Ol 05 Ol (S 3y pole oLy cuiblags 3ol «ndbl g Doigel 89,5 (5 55 (somiils e
ghasemi.m.s@mail.com :Suig Sl Cumy + V1 -AFY « FAFQ :joled 5l £(U gkummo 5 3kany 95) 3¢

WWA/VP/YE 2o dy G U 1WA/ VTV bl )b


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

Sae (b (olins) 18 (2l IS LA @595 5 Sogish )l S9piS S (g2 P

4 bl oS s e JoSi 1) S aekee A1 s
5 O SYeb oli] auS o L5 eoliw] s
slo ol Gag aex 5l oSs Jelie 5l (gl
(el sladdle lae,lS (leys 09,8 LSS
Sgdise o3 g 3Lhge Lo g il cplane)5 (ledas
(ALY)

e @l L L ol 5 mhe gy, » bl
5L o b GRS b s oVl s el olen bl
Slsss & e il o el L syl bl
Sl olyap 035y o G i Gl s o
(-8

5 (Vo)) Gi5en g iz bawg a5 (glaalllas o
et Gl 4wl plnl (V) 0) Gl 5 0050
ool (> )3 (Ll (liee (i &5 o,
NV cwl b @S oy 4 Glow plail 4y bgy e ool
OY

@S lad g Soslail glepionsl colaiul b LIyl
9,8 GySeslul ;L s jlad WJle 0,8 VeV s ol
9 3 L sl & S FIY 48l 55 b5 o
oy B anly by Lid ez (VF) 05 o Joss
QLB IPORWIRE Sl oA ] [P SR IPRVSRY S P DO U

Sae b bl | G365l
05 oS salox 5l sl 0sds @) goasie cla,\Sal,
e ol 2als gl Care s Ygene S
O 6l Slilllas 5 35 o oolicil SVsb obiy]
a0l L Slis (e (09a8S b auglae jo a5 sl oolo
(Voo )) ple 5 V290) )8, e o)L als
Obe 3 ) gl 5l (Sp SE a2
I e &S Sl ol Loy ashis o sl Slus
wog el s Sy ey sl S
2 el S 5 GhoedS eayiee S 4.0 #)
ol ol g sl amsls bl 5l Lol sl elS
Lol ol (a5 g S ) (Al glgil e oz ge
S35 Suoke Olies 2 Jb e Je
V) 405 il 1, o S 5 oS b

by 1y S S bl b a5 Jlo o
@l o) oo 1o ol 00 anlllas b GS 5 5 s

LURY-H
a8 3,13 S99 15 sladasms ;o 50k Hslobs Jelse
(5Pl L8y j0n g Gilew (Sogm (Sind ge
5l ae -GSl WS a5 05d 0 oy 9 anse
ot s Sloas 5 ygiSl Sy, oyl
i fete Sl g gy et 4 ) slalaos
wwg Jlo 50 g e glayeiS o Jad cwdle
Sy dhoz 5 Lid bl gl sy (V)
Awd Hlac SISl SYNS] 0aisS sl sle, 951
2 el o s (S (s Do 4 polin
cliol @598 4 mie Slgs oo 45 00y ik (slalare
alox 3l alizee OMSie g yoliws] s o Ly &5 Lid
lady g )0 95 @zt (Sl plail o (Sl 050505
Slacanis | ols (V) 853 0pd 5 Sk el
e 00,S ok leyuganl 5l (S plee @ g LSS
5 Lojis Son s dhie - ISl Cil s 5l b
592 wxee Soles )3 g 9l JUs 4 28k s Leg g SLe
@429 b Galple b walss 1500 42U ) 59095k
@y gyt ble 6pF)l3 Cundy Sl S op; )
B Sy (il blis 09h o0 035w S35l
alr LS8 Cwdle b o 5 hae gilete g

(X)) cusls walys Jlsls Caanl

ks Gbes plail 5l gae cpioldl Glye @ b
5 ool olad 5 (o e b a5 el _Spagili] sl
5 Ol a5 eom w5 eSS Lo 5 b dssems
& (P WS S5 on Candy s pd Sl
obul o Wl oo o] P jo gy awliol
EMac g C8b ol g (il Sl g Jlo s e OIS >
sl 1) e, lrials 5l glos s oo 5 0ol |y 4l
L &S 5 Sae SYeb olin] b as gasads jlud oS
(0) ol Eedls pp gitte sl 11 095 0 35

Slyp wole s Sl K o ol
olyor Sl plal jo (7) 00 b as cl 5,15 o yaulin
oS, olee slaas 5l slodes idu (V) Cunl
i 5 A 3 8 o Sota sl ol o3
O (soges Comox oS 8,8 Qe e 5l
L5 soliny] Coxse 10 sdes jsb 4 LSS ZOA a5 sl
Oligyes > o olhladgais wase YL 0 wS


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

BFY

o) e g 0olj ol ouaw

Ol (s iz Sl oad il (39285 09 ScegisS )l
iz =) Sl gl Lol s .l ShoreYd gl jls
(oS 5 oty el il o Coglin s g Sl
oole oyl (09 480 a9 80 5 Vb L Jood byl
6L¢w9...as l.: u.;}..af 65.‘ u.!‘ s ujl.n_v Oy |
sl d s pinn Cwlde s g oot lyls o e
S S 2Lk jobiie 4 8)ls dp g (S
Oz 9 )l 50 35250 (SlagndS Tl StegisS )|
ookl u—“’l’ OIS o yuimod g u_?)l} sladiges
Jelawe ;251 30 a5 59290 Lo tendS 59, 2 SYsb
5 (SO yid (Cuald ¢ b sbas jl 0ed oo ounlive
e raL?u‘ ‘é_u))aL: Cé.)L]aA Lt R e
€5 e o815 9 (S8 Blam b g Se s slagtonds
Oig—tS S 3l Slasaed oyl gl o Lo ybgaS
Jo—8 ol o g cuale s 3l glaz 0 L SagisS )|
b ax>Lw Schoon-Harmsen g, (bl
5 & pSojlail sl pedar-x oSws 3l g (pl yo
gl ol pimmn ol s ool b S lad e
O oYlail 5 4l ae Glad 5Tkl sle S
iz sloojlasl jo Jlad (5505l ‘_gLa:b_éS 5 y90uilo
Loplo b cwlin b S led 5,505l sla a5 09
ool o el Gl adlae yo cuisS &S Ll Cdbogle of 3
Azl g0 il folss é_yoj.ﬂﬂ dhiio A 4 L cadllas
4=l ‘(‘ép-)b- 9 ‘_J.>|o) (S)LM a=b ‘(&5>)L> 9 ‘éJ.>L>)
9 ok oo bLe pgm 5 pod bl (5l o ,Blie) sy
bl Gl g b e (GBASI g (e
ol 8l sl @Sy ez 5l oolainl b oS () slo S
Soge a4 OBASES L Gl Sy e e B b
b JAS Bld s e Cey g ol
w85 8 sk ol 5l S sy 2R
ol ol 4885 Vo Do s 905 plil 1 LS la Soge;]
1 b5 B n o o o LT L S 28 5 i S
M Sl (b cndy 5 5 05 gl slr
oobiws] celes S Jgb 4o ioles] Sy 05l cascils
&owdﬁap,mdlfﬁ,@&lsﬂwww
S Sop g wd malis ol eli)) n e (Sl

(Do SYeb olinl 5l L5l OMSie il JBlas 4
ol el A3 O ss Jolite  SaegisS ) ISl
oz 5l a5 5 lase itle sl Cg IS0
ol uaS 3 Says A5 a4 g byl
(S &y Canols gl by sla iS5l eolatul o jsgaaS
Oleo Sl aS s S o)lil g Sid as slo yheaS LSis
zh skl o, 5l (S b ieas e ()l
SV il ) G e 8IS (sl (SeasisS |
OANV0) ol Bow

GhoeiS S e Slp il Gl hedS (o
SYsb oobiwl 5l ol O rels je anesge
5 SO pd Wwls (gaw dlex 3l gliogar (Do
EF it &5 WS ole ollSes 5 S (Soyid
ol 1 ST1p5 g (S0 8 JBlas b bg.aS do 9,85

eS8 (yp jsbite 4 pol> ddllas
Pl b AL mss o mly GhedS 5 Seegist )
28 plnil gl (985 9 SogisS )l (B9edS (59 (ol
Coond )3 mimen g (oo slaghs 5 Gl g (el
b @595 2 Saagisf)l oS b ol el
A aseie ool slaclled o b S jlid calie

SR P9
Olgmtdls 51 8NV (Lo - rogi Aagh cnl 50
3 S atised gy b Ol RS bl (S pole oKl
plasl 5l Jod ao,S o8 8 ge3l po 5 Dl o s
on lbgls o3 5o aslllae 4 55,5 slaLre (g
OIS b )3 S8 0 sl W ol sl a5 o
I gagmes o Jlpme (JLo Yo BT G o
plasl slog i (R8I ccud (22 oy 4 (2 455 2
9 9e oL adsS e 4o Ml dals e glos
ol o e g Bl ol pilas  Slae — Sl
5 Jobss o Sialos 4y by yo OMSae 3505y S Sl
calllas Asbiogads § Bl 755 5l s -6 lopids e
QLS JeSS ) adbicols, 0,8 B ol atulgs o Sogesl ;)
plodl aclw V pobing] alizes Cundg g0 jo aslllas
SS9 gy (heS sladunsg Jold o5 280


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

Sae (FYgh Goliunl 10 (ol S LS &30 Seegis )l (hgpdS L ) FYED

Sl 5 Sl dnlome) Ciogs Ll Julds gl ol
03] abwgy lmedls 3 Jlay pwyp Ol
s Sk sl g 9 Bgigyeaml — B9 T 900l
5 79 & sloogel b cilise mhw g0 50 oL &S
P< /20 lagygesl dan ;o (5 lolns zdaw .09 (eSS4
LS 5 gy el jeme 1 BB Gllasde
B oS b o) Siby psle oSiids U
ez g IRIUMS.FMD.REC1396.9511467003
3L Gl LTS el S5 5l gk el e
.~ IRCT20180902040923N1

zly DheetS 890 2b A5 HLid mse8 b)Y S

(o 4l (LBl cend 5 wlly ()15 5 LBl
o)l ey U Gea)loz g g B opgo ()llie

K SYERR D RUWARIKYCSN
LGS lad Sile LS 5l ool o IS cll> 4o
0dld als (roj mhaw 4 Cund o gae Djge 4
ool Juloei g 4o 5l Jol> bl 4 azgs b ol
90 O 0 o g Sy b e (ob S jlad a sy
29 Sl oad me GLSe Ly 90 o o il mhaw
ol o ol Sansist | s el 35 Aol

Sl ol L)‘ )JWL.A (’:b)y 9 )L.....B uj;L..a u,.&ls
(Y Jso2)

©ole igo 4 a5 ab ool hjgel GBanS oS8
AT e A Ngld )l o e lasee sl
oo Ceas b o 03y Salem Gl imren 5w
ol oy oausS ES n o8 dslol o aiens 4SS
Voopo g wad Sew Jad daby Sy plie @ 08
o 0ad 53 Saogll bl Silio i L 4
Ore g 33 (Ss ol Tl sl audl ol
(on GhedS )3 b S s il ol o s pals
WD50,S o elpul 4 s Ve o 4 Fass oS s
Sl g apnl Gsel Jsb po FanS o5,58 ples
PSS ,l8le 5 5l ool (5,500,5 slacsls o g a4y
50 ool 890 gkl (slo by, 0l soliul Yo dseus

SeogisS )l GhoedS 53y » (2l A5 HLad b5, S

wazsly

SOy pole olRails lgzails il Sses slaosls
S5 oo oddlive V Jgaz ;0 BMI g (i a8 ¢y59 Jold
9 oSl g YYWAYEVY o 0 Sle
Lol FYISAEESNY
15 6 holine GO a8 ol i anlllae ol (slaasil,
5 B Aol LlE o o sl 5 0)ly )Lad (1 Sle
5 s U psd )bl o le &2 (J5Is @il ()15
5eolatwl jo laSil g bl s B e ylo
Oezrad (D<o 0 )) 0,10 092y (gole maw g hgaaS
Ll jo coly b lis oSk jo (s lobine DS

ol ddlas o L{b@és.o)'i Sl 500 Slaseine Jlol,8 ) Jgo

e Blyitt . Slos

P
YY/AY ¥/ (o)
SY/FAL CpSsk)0ss
VEAEY < /¥A Grassilu)ad
YE/NOEE/) (zayopn 3 0,5 okS) S 0398 a5 s



https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

BFY

o) e g 0olj ol ouaw

il mhaw g9 50 Soliwl jLad (1 SGlo dulioe ¥ Jgox

ole mlaws el b
p-value ¢ _ p-value TGk . L 4ol
e s SeagisS | GhoaiS ol g SpogisS| igedS

ofe Ay/¥AXYY /YA OFIANEYY/OY <oy, AB/OAESFY/A . INYidaAaviat aily J3lo 4l
ofe Y AZIYYED /Y- AAFAREARVARY LRRTA Y IYVESV/AY ff/a-EVA/AY sl )l dsl
ERIN OIN-E2[BA \YIYEVITY oY 2l YEV/XY \Y/AARNY/Y - s silee &l
SARIN Y27 XVAIVY ARV = A RYAR ¢ DA YY/AVEYD/P0 YYIYAXN /Y =) Sl b
<IAYY Yo/ YEVEIYY Yy/aazxy . /fy < [OYD YO/NYENO/NA yYy/aazxy . /fy V oo,ble
<o, AR VAAE=AVILWN YY/0/EY /Y)Y <o, ffastyv/a- VA/ASEANY Y-¥ o ks
< ey feIYALY /59 \PIY < 24/VF <oy, FEYVEY /Y)Y WAt z=370A O-F bl
</ f¥ VO YYD YIfYYES/VY V47, \Y/eeEN /aVEV YAy bl

400

300

R

\%) 200

100

0

exl b Gf‘) sb S 5355 ey b G-:‘) sb a5
> C».w\)
Maﬁwsb)bwsw‘)db)égj)w:\mm\)‘\)9.0.0

Ceon

e Ghas e P GheedS Ceires el (ol
OV cwl b s jles pals
Sde SYeb ol pln )0 orwgy i gy
Ul 2l Glp ade )l SO Glgie 4 el (S
9 b L S b 5 sl alas oo e
(pr o) Wide mhw 9 G9p oobiwl cels
A alo ol o5 Wow) 4l (pl 4 g WS )
ol D9 py gl it Coew mhaw o alac g0
chw )l eolaiul sl uetlgw alae &l WilS,8
s g (P=/AY) o mhaw | iy +NY) S
Do9x8S aiiler o5 mhaw a5 ol ] Wi Slalllas oy
Frhe Corw mhw 4 Cad oad aisle SwgisS )
bl Sl e Llidl 5l il Kes ¢ 1SS
olid g Wo,S eolnl s e flgie 4 SMac

90 0 b S lad mjes liee Dol anlllas nl o

baizme s alides w93 (595 2 obiml Jolds Condyg
gl Aoy oy olSiws 3l eolanul b olfiglos]
ookl sl jlid Sl ol ol lis ol
IS e sl 4 ok oLl SaagisS| el
Ol e ould plowl (Llos slagygejl 5 Canl 055 oy
cel g blise Oigo a4 GigaaS 5l colaiul a5 el
el oads by S lad (S0l palS g Sl @jes
1 o6lae 45 0l alies ol Sl Wi se g ol
45 Wgd oo A S iy gola jleslitul &je0
250 o35 5 b ey S s ol Jls
Bebios b &S LS el (Sas GhalS as
5 DhoeS b gy Som s alie ladllas 5o
O oLl i )3 b S o)l Jlad p ey S
Ol 4 ey (Sl G5 Gisde ol ol s
P o ol &S JLad el 6l el slabiws


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

Sae (b olins) 18 (2l IS LA 2595 5 Sngish )l 9SS (o 2 POB

00.." . ]Q ‘ul@ ....u . Q-.‘.‘ 45 C,‘M‘ )55 4). ‘p)'y

shls 8 plxl Lylys 5 Ul bld a4 (6,50
L Shge 4 o8l 5l agh ol jo o5l oo Sgaome
ploul Dygo jo el Sew g ol a8 S Cud as
adlas ol 0l Jol> Sglae b juaS L u‘:;.zLeﬂ
ploul Jlo £+ B Ve o s Al b Wl o8 6l
Ban dsol> b gom Oldlas a5 09l oo dog ) plo
i 08 ey Sl Geimen 09l el 255
J.: iy )L:Z..é e g os)l.c IR 6>\)..|o u‘-’9~°5
D55 B swyp 90 el g i sla e
90 e s Sloj Bogame ,o ilive slo ioghy pl]
5 alie Sldlas 098 o olgring jehate oy waelo

6)‘5-?st“

S5 psle oSl Lty s SaStils (5 S0 ]
oogdS Cle g (b sl 0 S sl ol
Slp SNy 9 B pole oRiegh (SiegisS )
BB U s eizmen 5 bgipe o plxl Jeges
BASLENS g5 5 35, 05,5 (sele Cuin gas ool )8l S
Obade 5o @ilB L e g plpl sl ciSuyles
SN S g (9 pole oSimgs olKisles] el IS
WDl os,S )b 1) Lo mmgh opl jo a5 SluS aes
el |y ;a5 5 pads colyd

References:

SHae o @)Lac pbal pin 4 S sl
raeeiS g lS Sl egeeiS pls gtlon
= g b by b gle o8 Jlos s 2
G!a...u 89y Dhac dan ;0 MVC a0 axili> cul
by sl eolaul jo Lol sl azdy o8l 4 5, Covw
Dybige Hhas (Siws Glals el by
a5l s e a5 a8l ol Wig e o] 4
Ol 9 pels 1) Sl plail (g, ylad s b

AVY) 0idu o Ogupe Iy Camdg g oole isldll, o>

AL

ol ot 4 e gl (ol @l (IS b @
A S ‘595)95)| u,uﬁ_dls )‘ oolarwl aS o &9@946
b 18l Grizmen g feamlio @) ceel gole mlan
Sl sbaddls plul s o L @S 5 o)
Coio 5o ooliw] Jelin )5 o] 05 oo
zokbw 5l eolaiul a5 g5k 4 wiiie Sl sl
Sl WS il38) g o] s o
adlas cpl 5l Jols bl a4 slowl b ogd oo SHlac
Cleogas 5 iz &5 Gy ai il @ Olyiee
JLad g (S als o 6550 23Uzl (058
oealS Ay g b S oy 4 Sl plasl ol
age; opl yo AT sl GMas SISl Y
ol Gl Gl clie )l sl o hgeaS
sl b gl g oS

1. Kodom-Wiredu JK. Work demand, stress and work-related musculoskeletal disorders among emergency
workers. International Journal of Workplace Health Management. 2019.

2. Salavati M, Hadian MR, Mazaheri M, Negahban H, Ebrahimi I, Talebian S, et al. Test—retest reliabty of

center of pressure measures of postural stability during quiet standing in a group with musculoskeletal
disorders consisting of low back pain, anterior cruciate ligament injury and functional ankle instability.
Gait & posture. 2009;29(3):460-4.

Organization WH. WHO global plan of action on workers health (2008-2017). WHO global plan of action
on workers health (2008-2017)2013.

Ledoux WR, Hillstrom HJ. The distributed plantar vertical force of neutrally aligned and pes planus feet.
Gait & posture. 2002;15(1):1-9.

Perttunen J. Foot loading in normal and pathological walking: University of Jyvaskyld; 2002.

Cham R, Redfern MS. Effect of flooring on standing comfort and fatigue. Human factors. 2001;43(3):381-
91.

King PM. A comparison of the effects of floor mats and shoe in-soles on standing fatigue. Applied
ergonomics. 2002;33(5):477-84.


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

Eled o) g 0ol ol copas

8. Cook J, Branch T, Baranowski T, Hutton W. The effect of surgical floor mats in prolonged standing: an
EMG study of the lumbar paraspinal and anterior tibialis muscles. Journal of biomedical engineering.
1993;15(3):247-50.

9. Zander JE, King PM, Ezenwa BN. Influence of flooring conditions on lower leg volume following
prolonged standing. International Journal of Industrial Ergonomics. 2004;34(4):279-88.

10. Wiggermann N, Keyserling WM. Effects of anti-fatigue mats on perceived discomfort and weight-shifting
during prolonged standing. Human factors. 2013;55(4):764-75.

11. Chester MR, Rys MJ, Konz SA. Leg swelling, comfort and fatigue when sitting, standing, and sit/standing.
International Journal of Industrial Ergonomics. 2002;29(5):289-96.

12.Waters TR, Dick RB. Evidence of health risks associated with prolonged standing at work and
intervention effectiveness. Rehabilitation Nursing. 2015;40(3):148-65.

13. Cavanagh PR, Rodgers MM, liboshi A. Pressure distribution under symptom-free feet during barefoot
standing. Foot & ankle. 1987;7(5):262-78.

14. Redfern MS, Chaffin DB. Influence of flooring on standing fatigue. Human factors. 1995;37(3):570-81.

15.Kim J, Stuart-Buttle C, Marras W. The effects of mats on back and leg fatigue. Applied ergonomics.
1994;25(1):29-34.

16. Zhang L, Drury CG, Woolley SM. Constrained standing: evaluating the foot/floor interface. Ergonomics.
1991;34(2):175-92.

17.0Orlando AR, King PM. Relationship of demographic variables on perception of fatigue and discomfort
following prolonged standing under various flooring conditions. Journal of occupational rehabilitation.
2004;14(1):63-76.

18. Kelaher D, Mirka GA, Dudziak KQ. Effects of semi-rigid arch-support orthotics: an investigation with
potential ergonomic implications. Applied ergonomics. 2000;31(5):515-22.

19. Frykberg RG, Lavery LA, Pham H, Harvey C, Harkless L, Veves A. Role of neuropathy and high foot
pressures in diabetic foot ulceration. Diabetes care. 1998;21(10):1714-9.

20. Madeleine P, Voigt M, Arendt-Nielsen L. Subjective, physiological and biomechanical responses to
prolonged manual work performed standing on hard and soft surfaces. European journal of applied
physiology and occupational physiology. 1997;77(1-2):1-9.

21. Sartika SJ, Dawal SZ. A comparison of the effect of using sit/stand stool on prolonged standing task.
IMECS. 2010;24(1.51):25.5.


https://tkj.ssu.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.18502/tkj.v13i2.7042

[ DOI: 10.18502/tkj.v13i2.7042 ]

Downloaded from tkj.ssu.ac.ir at 20:14 IRDT on Saturday September 11th 2021

e (Yol (polinsl 5 (ol BT L8 1395 2 SragisS )l S9eS U (o) 2 PV

Investigation of the effect of ergonomic flooring on the distribution of
foot pressure in long standing

Taherzadeh S, Ghasemi MS?*, Saeedi H? Dehghan H*, Rahimi Khalifa Kennedy Z°

! Master of Ergonomics, Department of Ergonomics, School of Health, Iran University of Medical Sciences

2 Associate Professor, Department of Basic Sciences, School of Rehabilitation, Department of Ergonomics, School of
Health, Iran University of Medical Sciences, Tehran, Iran.

® Associate Professor, Department of Orthopedics, School of Rehabilitation, Iran University of Medical Sciences,
Tehran, Iran

* Assistant Professor, Occupational Medicine Research Center, Iran University of Medical Sciences, Tehran, Iran

® PhD Student, Department of Health Education, Faculty of Health, Iran University of Medical Sciences, Tehran, Iran

Abstract

Introduction: Many occupations require prolonged standing during exercise, which is one of the most
important causes of musculoskeletal disorders, causing pain and discomfort in the back, lower limbs,
and especially the soles of the feet, resulting in improper distribution of pressure in the soles of the
feet. Epidemiological studies also show a strong association between prolonged standing and pressure
on the lower back and lower limbs. One of the ergonomic solutions to reduce the problems caused by
long-standing activities is to correct the surface under the fee. Therefore, this study investigates the
effect of ergonomic flooring and conventional flooring on the distribution of foot pressure in healthy
individuals; based on that, the effect of using ergonomic flooring in comparison with conventional
flooring, more appropriate distribution, and reduction of pressure in the sole can be determined.

Materials and Methods: This descriptive-analytical study was performed on 16 students with a mean
age of 27.87+£7.31 and a body mass index of 24.15+4.31. According to previous comparative studies
and data analysis obtained from pilot samples, by considering the 95% confidence interval, the
samples were determined by the convenience sampling method. Each participant was measured at
eight anatomical points for one hour at two different surfaces of ergonomic and ordinary floor. Foot
pressure distribution using a pedar-x device while the volunteers were barefoot. Data were analyzed
by paired t-test and Wilcoxon using SPSS software.

Results: This study showed that the ergonomic flooring significantly reduced the mean pressure on
the plantar pressure (p<0.001). Also, there is a significant difference in the mean pressure of left and
right legs in different anatomical points when using ordinary surfaces and flooring (p<0.001).

Conclusion: There is a difference between the distribution of plantar pressure in ergonomic flooring
and conventional flooring. Ergonomic flooring has better distribution than the ground and reduces the
pressure on the sole during static activities.

Keywords: Musculoskeletal Disorders, Prolonged Standing, Ergonomic Flooring, Foot Pressure,
Pedar-x
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