[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

Occupational Medicine Quarterly Journal S b gaass ol adlilad
Vol. 13, No.2, Summer 2021 a5 ".igaiéjgé%;v.%', VEe o liasls Yoylads VY 0,98
Pages: 60-67 v

P PP taxio
o

20 S0 LS 2790 9 S0 gig¥ )l igulS il w8
oo (Y eb ol

P S Al owm 1ag o lind ol ¢ (i e ¢ conslB Golodesee o 0l 0l daus

0. S>

9 9,0 bl o a5 (glisS 4y il g cdled sl b jo o SYsb olig] wieils Jelis 3l (g ke asie
L oadlas cnl o) ol 5l osdee by a5 5o jlid canliol mjes aomis ;o 5 by &S ohag 4 g Sliod plail 08 yo (2L
oolitl 1 T Gl 2 5 splanil Lo o131 0 gl S JLid 355 2 gy GhoedS 5 SeragisS )| hosdS il oy 0 Ban
S35 it b S 3y L 015 5 enlin 35 gl e b sl SeaisS | isedS |

LYY G bogs azlis o YYAY S VIVY cw koo b ogiils V8 (g9 ddoti- avogs dalllas ol iguym b9,
2 b digad oz Ssbl adiges 5l ol sloesls LT 5 glaglie Sladllas ;o (L3 Slalllas 4 axg5 b s aloil Y10
Sl S Dae 4y GBS ES 0 51 S50 0l Gt (e yed 53 (55 Aiged (g, b oy A0 pliebol Aol (28,5 LS
5o pedar-x oiws leslawl b ol &S jLid a5e5 9 sole mhaw 5 ShogisS )l (haaS 5l colainl Glisee mlaw g0 0
5 s bl Glarge;l b Jol> slaesls i (5 ,.505lail  Sagill alais A ;o gy 4o pb Cdbgls ol 8l as” >
2 Jolod g 0525 SPSS 38l 5 5l eolial b g (ygmSISh

Sl oals b @S ooylg s (Sl rals cel (g boline & a0 4 Singisd )| (osaaS ol lis axlllae ¢l gl il
Pl Sagill alizee bla jo culy g o b Sy o)ly jlad 1 Sile jo (g loline BB yizmen (p<+/++))
PSele2N) 0,1 0529 sole mhaw g eS| oolaiul

4 S (509355 (P9riS.0)l0 979 Lglis gl (iS5 Scegist )l S )0 2k S LS (ke o s S
i oo Silial gla cullad ploxil plSin Jo b GS sl Lid malS (pioman «calin @58 Sl e el

pedar-X oKiws « ol a5 )Lid ( Segisd )| [igaaScmane SYeb oliun] ( SDlac Sl SYMS| 1 guls sleodly

Olpal 0l g5 Ol il (S g pole alSEil caiblngs 533 (509395 )l 29,5 (509395 )l 3l gawlisi 15 '

Olpal Ol a5 Ol ml Sy pole Bl waiblngs DISutl3 ¢ 509395 595 ¢ sibuirailys 225> Ay pole 09,5 ¢ luils "
Olpl (0l pe5 Ol (S g pole alStils o situirailys BASEINS <359 9551 29,5 ¢ Jhuiils "

Ol 0l (Ol (S 3y pole alSsls IS G Slisizg 55 po gy sbiael "

Oyl 0l g5 Ol (S g pole alStils cuilngs 525l cadlogs b igeT 29,5 (s 55> Spzeitils ®
ghasemi.m.s@mail.com :Sisg i8Il G ¢+ P 1 =AFY - FAFR 1 olod il 4(U ghanmo b3 95)

(LS LVAR 21 NSO I VFAA/ VW 2l s gl


mailto:ghasemi.m.s@mail.com
http://dx.doi.org/10.18502/tkj.v13i2.7042
https://tkj.ssu.ac.ir/article-1-1040-en.html

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

e (gl elins 15 (2l S LES 12595 2 SeagigS ] oS 3B (o) P

@ el &S wms oo LSS 1) S ks Al e
3 Sae GYeb ol aS o S5 eoligl Ojse
slo ol (GBog ale 5l oSs Jelie 5l (gl
(il gbaile oS ey 0g)F LSS
Sgdige oS g Slge bt 5 lu il el l5 ladas
ALY

e mb b ol &5 ghe g, 2 YLl
5L oy b GRS b Lid VU o ol ol pon asdls
Shog @ Mae S s cwl b g3lle)ble
ol e 35 b gl S el s s
80

5 (Ve o)) il Kan gy bawgs 45 (glaslllas 4o
i onl 4 b plml (Ve o) s 5 00505
slocdld o 0 oLl Gl (i &5 Wa,
V) ol by S o5 4 i plail 4y bogs e ool
QY

GS b g pSoslul (clbiaas;] ool L Ulyls
05 pSostul 1, LGS JLas Wlu 0,8 VeV s e ol
L s a8 b sl o PIV aiily 65 ls 3ok
oy Fo anily g i3 Jass (1Y) 05 oo Jusw
OY) 0 20,0 ¥ o liSSl ogew 9 caooh L (Sloo 4>

Sae SYeb bl I A6 o )lee Jrals (sl y
05 lacSis talen 5l sl ond @) soante sla,\Sal,
sl b el gl oo o Ysene (Sius
ol s Slalllas 5 555 o o0litl Vb ol
4 ;o8 LSS (ot o9a8S b duslie ;o a5 Sl ools
(Vo)) plx 5 (VA90) )8, aiiwe o)l ualS
Ol 3 ) laoglds 5l (Fp o Sa aaix (Sb)
P r &S Ol ol Lol asid o5 slasiis
Wog gl S GLSas ey e laSiis
2 Sl S 5 GhseS weye Sl 4 (0F )
ol ol g el azals pobil 5l 36 oIl tals
bcosd oy (2357 9 S5 ) il glgl ek o ge
S oS Gmiin lFee 2 Jb e Jb
(V) aas a5y (Sl 1S g (hedS (>)b

ed p 1y S (S Sl gl oS Jlo
Gy 6,5 slalame 1o il ot anlllan b GS o)

doddo

aS 3l 092 )5 ladazma jo g0k H5lok; Jelse
(3Pl S8y e g Sl (Fogmp (s cge
5l ae - Sl DWUST a5 05h 0 oy 5 anze
et ad Sleas g laygSl S, (o ymld
O n Smten 5l g igyee led 4 )5 slalas
I R R I I
Sy oz ) id ekl clo gy ()
s Slas Sl SYNS] sunS sl sle 55T
Pl PN sy (S (GYsb a4 ot
liols @595 4 yzeie Wlgi o0 oS 009 id slalaos
alaz ) alisen oDISEs 5 ol plEin o b S Led
slos yg 50 9> geas (Slow plal o (J2L 03508
slatunsy 5l Ge)ls (V) 952 0pe 5 Sl plul
a8 03,8 ob (ol jmganl 5l (S plpie 4 % 65
5 Lys e o Slas Sl <8l s )5l )b
392 wzge Sl p3 g o)l Jlis 4 S8l 50 Leg g Sk
@ azgi b oplplo b walss i sy9e 4l o 5365k
4 goyd ble 658 Cundy oS 0
B G958 Sy Cblis 58 o0 055 mies STI95L
alr LS, Cadle a0 ) e il g
(V) s anlys g5 Copan

ks Glos plal 5l g nplsl Glye & L
5 el olad 43 e pelans by oS el SeogiliT sl
5 Ol 4 g 0op o 5 e L ge g b degene
a5 (D) WS e ST o Cunds s pd Sl
Sbnl s Wlgi o ol A jo gy calials
EMac g b caml g il sl g Jloy pué OIS >
sl 1 o lxials 5l glos ind b 5 onds b 4>l
L S oae GYsb (bl (b oS guas lad s
(B) Cl codls pr gitto SISl (6T 595 0 g

Slp wole o S el Ky ol
ol oo Sbs plasl jo () 00 b aS cwl 5,15 boysuds
L oS5y solee glaids 5l glodas st V) o
(i 5 oS 50 S (oo e (GYgle polianl 4 o3l
Ol (soges Cumoz 5l oaisS CS 0 Qe e Sl iy
L5 oolin] Cusdge 40 oues Hob 4y LSS ZOA &S sls
Olig,Ben > g lladgass wasie VLI jo WS


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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

BSY

OhKen g 0ol jalls oomw

Ol b iz 3 oals aS b [igaaS 09 SagisS )|
oz ol Sl gl Lol s sl ShoreYa o
(oS 5 gy w2l il 50 Cagliio s g ol
o3l (399 48— a4y (9580 9 YL )L Jeou cod b
o dn S Sy Cwlles g b gl (ope
SigdS S b jebiie an ol 52y (S
e g 5l 50 352 g0 Lo e S Tl Sogis |
Oobimg! 51 ol OMS e (yuizren g () slodigal
Jelis 35153 45 09 290 (sLahsedS (59, » S5k
9 (SOt (s (b sbracs l oed o cualic
w0dd plonl oy L Bldas B0l )y i
€5 O o515 9 (S088 Sl by e s slahesS
S Sl g (nlpln s La b iS
A% 4>l Schoon-Harmsen g, wlal
5 &S0l gl pedar-X oliws 5l iegh (pl o
gimile Jolds piamw ol ool by S jlad oo
o Ylal g 4l ae Glad g 8ol gle S
@iz glaojlail jo jlad (g Foslail slo 45 5 jeiile
Loplo b el b @S lad (5,.505l0l slo 85 09
ool e el Sl dalllas yo caisS &Sl Cdbsgly ol 3
Al g il ol Sogill dhiin A & b canlllan
a=b ‘(o_?)l} 9 615‘.)) G»L».A a=b ‘(c;?)l':’ 9 u>_1>|.>)
5 2ok ()bl oy 5 293 o) Blie (3l o BLe) Ay
b e gl s wd e OIS 5 Gy
o3l gl &S e 3l oolainl b olBiws () slo 5
Shgo 4 GBS ES S 5SS e el S0l
odd JyuS Lulpd 50 g mee Cog 0 (ol
AEE B b ol WS s n ]
ol il 4885 Vo S 905 plil 1 LS Lo Soge;]
5 ebas BB 5o a5 Jl o il ol S jLad g wio S
IR ISl rol conig o g 0g o] ssl>
Oobws) cels S Jsb jo islesl JSSgp 8,lg canals
ao@SJﬂappdlf@&bﬂmMm
JSoye 4 g ah it o)l el p) ke (ile

Wae SYeb bl 5l LGl OMSUs aile, JBlas 4
ol el A3 O se Jolite  SiegisS )l ISl
oz 5l a5 5 Loe yitle coslie gz Ml
ool S Sl pSane (&4 e bl
(G Syt ools Sl laaS Sl esliiul da hgaS
Ohee 5145 5,5 0 )Ll o g (Ko 0 sl oSty
=l skl o, S bheaS sl ol
Yok bl J1 A6 B)lse ol sl (SeegisS )
OAND) conl Sow

Gh9iS S (e slp iliBie (glahedS (o
SYeb ool 5l ol O el je aiedge
R STENCH PRI P IS
L bloyl jo casl ool guyp dlge iz (pioren
EF DM &S WS ply GhlSea 5 5eS (Soyad
o 15 5 555 i S i S

e T
Pl b GS5Ld mig o @mly GheedS 9 SeegsS)|
A ol ml) heesS 9 SngisS )l (h9edS (59, (oL
o o a5 0l wdle 5 (b A5dS jslate (nl 4
Cond )3 Grized g (o250 Slagls g A5 g (S
b sl bl b 51 Slite Sl 5 s gl 555 0
b @5 p Seagisf)l heniS 3l T el
s atdin ol slocollad o by UiS Las calis

S22 O%9)
Olgz=ls 51 N (elos - hnags Giaghy cnl 5
2 G5 asged Gy b ol sl (Siyy psle ol
plal 5l Jod o S e85 (g3l o 5 Lol o pise
=y lbgls o3l o dalllas 45 39,9 (sl jlne o tagh
Sl b 3 555 il JeIS ol s o
Ol ¢ gogoe e Jlaxe (JUo Te BV G o
plasl Slog i 8l (22 oy & (i 455 2
9 95 F1L adsS e an Ml Al il ¢ Jlies
ol o e (g Bl yzul pilas ( Gdlae —  SUSCU
5 Jobss o Kialoon 4y by yo Mt 355 S Sl
allas Babogeds 5 Blanl 7 58 51 u -6 Mg e
WS oS5 1y debicolo, 0,8 B ol aulgs Lm@oyﬂ 3
ploul aelw V oliw] alizes Comdg g0 )0 axlllas
oS 9 amly SheS rslatends Jolt &5 Zdpdy


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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

e (gl olinsl 1o (2l S L83 @595 2 SagisS )l ShopS U oy FYB

Sl 5 Sl dnlome) Ciogs el Jolis il ol
053] dhewg lmodls o Jlp ewypn Gle
e 5eSle dunlie s 5 Bgigroml — B9 SgeslS
5 79 & Sogel b clite mhw g0 0 oL &S
P< /20 baygesl dan 1o (5 lolins o 09 (yamS 1S4
LS 5l Legly plnil Seme (IS olasde
Dl a5 Lol (SCon pele oSl DI
Cwized g IRIUMS.FMD.REC1396.9511467003
3L sl ol e 555 5l Gragdy el e
el IRCT20180902040923N1

zly hedS (59)p 2b A5 L m e b)) Y S

(She a4l b cnd g asl o)l g JSb
o)l ey U Gea)loz g o B pgo ()lle
(PSele V) Cslo g

‘) L, J)m w_f;L:.A 0‘5"‘5 )| oolaw! ‘515 oI Je
ools alS pwy mhw 4 Cod o g Dhge
osls Judowi 5 asjo0 5l Jol> ol 4 a5 b ool
90 Um0 x5 Sy b o 2l 5 LS me
)oswlom@jgdh&gjoﬂ)o;ﬂbmc@
el 00 b Seagist | igedS o 55 o
(Y Jguz)

©ole Sigo 4 a5 ab eols gl eSS oS8
4SS e a4 WNeds )l odd e laowe il
oo & S b 09 Sale 6l izmen 5 el
ol oy causS o8 0 o8l aalol o aiens 4SS
Foopo g wad Sew lid daby o plge 4 08
2o 0ad 53 Saogll bli o L2 L 4
Ore g S8l (St ol gpSelr Gl andl ol
(G hedS o LS s mls el o s alS
WS,S o ol 4ads Ve Sue 4 oS oS s
Sl g aiml pgeil Jobo o oS =5 plas
PSS l8ley 5l ead (ygle )T glmasls Jlos g 42w
o solawl 3,90 6)LJ (_gl.m&” A eolaiwl Ve dseud

SengisS )l JogedS (59 2 b A5 L oL, S

oazily

Sy pale sl (hgziils SIS ge0 sloosls
950 00alive N Jguz ;0 BMI g s a8 (359 Jols
S oSl o YWAVEVY i o Sile
Lol PYIEALERINY
30 Gololme B! a5 oy lis daslllae (pl slaadl
5 o &b bl jo o b S 0 )ly jlad (1 Sile
9 Py B pgd o)ble ¢ Sloo &b (JSs carily ()15
3 eolaiwl yo LSSl g bl ey U e o
Oz (PSt/e)) 05 g2y (ole mhaw g (hgeaS
Ll o i, b i ouSls o (s boline DS

ol ddllae ;o Lo Soge;l L3I S ges Slaseie Sl )3 ) Jgax

e Bl it . Sle P
N == (L)
SYIFAE 5 l)ss
VEAEY < /¥A (rowiilu)ad
YN AT/ (aayo e 30 p5sliS) Sy 009 sl



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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

Bt

OhKen g 0ol jalls oomw

il mhaw g9 50 Soliwl jLad (1S5l dulis ¥ Jgoo

ole mlaws el sl
p-value ¢ _ p-value TR ‘ L &b
ool g SagisS )l JugudS ol ghaw SeegisS )| ShgedS
oo AFFALYVYA  OFIAARYYAY  <eed AO/OAEFN /A DA/SSEYE/SY asl s ol
oY AFIYYED Y+ FY/Y VYA RN Y IYVEEV/AY FF/A-EVAAT asly 2,1 4ol
TR OIA-£S10A VYIYEV/FY ooy $1-YEVIYY VY/AARNY/Y - R ES I IO W E
YD Y85 2VAIVY VA/OYEY /¥ -1-Va FYAVEYH/S0 YY/YAZY < /-Y ES g I W
“IAYY YELVEVEIYY  YYAAE) /Y NI YOINYE) 0T Y¥/AQE) - /FY Voo ile
<oy FUVEEIFAD  YVOREY oYY <eey FEASEIVA- VA/AFEA/TY Y=Y o ke
< Ve FLYARY /A YARERN4 <o, FE/VVEY /¥ VV/EFEV/V Y B-F o blie
<[ ¥F VO/ YYD Y/EVVEE VY V48, \YISSEN)[E - 4/2)E) Y/AY s
400
300
B
\\',L 200
~ 100
0
ChoeiS S i iuuiS IS a5 p,uS IS Lis b IS s
e bl b SessSl el b = sb Sea 5555
o C,«w\)
M@a‘djb)éw5&m‘)dbjdsl§)uaﬂwuﬁ\)‘.)5.4.)
S

Sly OBy S 5 e GheedS eizres (Zawl ol
O cal by @ e els
Sae GYsb oliw] oo 10 gy et (o)
9 JK.M:L: ‘09.31: Jr v ‘5...7-‘)L> QM.Q‘S 5 C?“a’“’
93 b ) ol Jbg 5 mgtlgm alae oo Al e
(‘n).: Cow)  calise C_L:\.m 99 (S92 u\)LMM)‘ el
2 il cod o5 W, Azl (ol A g W0 S sy
vl eolatul sl uetlgw alac &l uilS)8
s g P=+/2F) o mhw 5l iy NY) Coew
Ui9asS Ailed o e a5 el ol we Slallas oy
Pk Cow mhe 4 Cad oad aSle SsgisS )|
LB Sl peite Gl 5l il fSen 5 15|
Ol g w0,S olawl s Jole flgie 4 Sdlae

90 50 b B LAS mse (lie Dol anlllae (pl yo

bapzme s alids mhaw 93 (53 2 oobiwl Jolds Conds
S Al A p s oK eolatwl b oKisle;]
ookl s jlid 5 Sle Gl ol plis ol
IS e s5b 4 00 b SengsS S
Ol e oud plowl (Ldod slagygejl g Canl 005 lag
el g oline Sypo 4 besdS ) solital a5 el
o ox S L6 Sie 28lS 5 enlis i
15 E5lae 45wl i ol il wlgi e 5050
4 Wgd oo dnd S yle gobaw loslitul &g
2509 G5 s b S Gl ol e
Sebioe (2l IS HLd pals g (Ss el axs
5 hoedS 3l py Bom 5 alie ladlae 5
g oLl pla o L &S o)ly lad e S
Olye @ pp By QS Gade ol i il
Pl jo 2l &5 JLed als ol celie lalews


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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

e (gl oliusl 18 (2l S L83 @595 2 SagisSl hopS U oz FOB

Gt o dilen s pl aS Cal S3 a p3Y
shls )5 plxl Lalys 5 Ol bl a4 6,0
L Oyge a o381 51 gl ol o o5l oo dgume
adlas ol 0gd Jol> Sglae mlbs uaS L u‘;‘.iLa)’T
pll Jlo ¥ B Y o pow Al L Jle )81 ol
o ‘so...u LSLQOB; raLcu L (oo 5 L}Jb 9 w‘ o
Buo dasl> b gam Slalllas a5 598 0 aogi (ol plo
P O pyl8 oy p Gl aimed 09l plmil 355
boas lad pee o oedle oad (b gS
D5 I8 swyp djse el g i sl yate
59 e b Sloj 83gamme ;o line sla jiags ploxl
5o alie Sldlas 05 so Slpiiy jolaie oy celo
..)J.:J; Q)ﬁp @9‘5 )lf 6[.&:.]4.\9@

S5 e

Sy pale ol (pasu plg sasiails (6 e )
SeeS <l 5 (HLb anlp s Sl ol
Slr SNEwsS 9 By pele oRiagh (SeagisS )
BB e Grizen 5 bgpe o plxil Joges
BASLENS 595 5 35)] 09,5 (sele Ziiun gac ool 8L S
Oleadle 5o @ils B 5 olal oAl casugly
SN S g b )g pole oKty olStslesl Lulid IS
Wl oo, S )b 1) Lo yiogh ol jo a5 GluS aen
el 1y SSE g ol coly

References:

Has o SHMas plal s 4 S ah
geeiS ol il mgreiS gl ugtl
o gh b by b gle (S8 Jog s 2
v (55, Oac don ;0 MVC wo)o azslis cul
LS'lJJ") )I oolazul o Lol el 4..3) u.....a‘)ﬁ‘ Y CSw
G L Sl e e oS wBb cnl Wlge o] a40s )8
Ol g pals 1) Glass plail g5, p Jlad s b

&S doms

ol Ot 4 e gl ol @l (S ek 4
4 S (o09595)| (P9dS 5] oolitul &S wd gelge
L8 2l Grizmen 5 Somlio me Sl ool gl
Sbl slacdld plxl s o L &S 3l
Coio o ooliw] Jelin 5,5 o] 05b g0
o 5l eslaiul a5 55k 4 wwe SMal ikl
Sl S il g oyt plEis s
adllas ol 5l Jols b a4y olil b o oo SHlie
Sleogas 5 iz o S, 4l Gl @ Ol
by (S alS o 6850 b pohe (Sojd
Gl axS 50 5 b S oy 4 (Sl elail o)l
Aoy ol yo AT ol Mae SISl oY
ol G2l Gl el 6l Wl b gesS
sl b gl g oY

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 Jyvaskyl&; 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.


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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

4 ShlKen g 0ol ,all sduw

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.Orlando 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.


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

[ Downloaded from tkj.ssu.ac.ir on 2026-01-27 ]

[ DOI: 10.18502/tkj.v13i2.7042 ]

e (gl olinsl 15 (2l S L83 @595 2 SagisS )l hopS U oy p FYE

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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