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Background: The working station has a major impact on the musculoskeletal
disorders, therefore a considerable attention to working station staff is of importance.
The aim of this study was to investigate the effect of working station on
musculoskeletal disorders among administrative staff.

Methods: 30 administrative staff participated in this analytical descriptive study.
Data was collected using Nordic Musculoskeletal Disorders Questionnaire (NMQ)
in ergonomic design intervention of three working stations (sitting, standing-and-
sitting, standing) before and after of intervention. Moreover, a t-test and multiple
regression were used to analyze the data.

Results: The average (standard deviation) of the age and work record of 30
participating employees were 44.3 (5) and 20 (5) years, respectively. There was a
significant correlation between the type of working station before and after the
intervention, with the expression of musculoskeletal disorders (P=0.02). There was
also a significant relationship between variables of musculoskeletal disorders in the
shoulders, necks, waist and hands at different working stations. However, there was
a significant relationship between age, work experience and BMI index with
musculoskeletal disorders.

Conclusion: According to the results of this survey the best working station is a
sitting-and-standing. Therefore, by changing the type of working stations,
musculoskeletal discomfort of the employees will be reduced appropriately.

Keywords: Working Stations, Musculoskeletal Disorders, Administrative Staff,
Ergonomic Intervention, Sitting-and-Standing

Copyright © 2018, Journal of Ergonomics. This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0
International License which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.

How to Cite This Article:

Heidari Moghaddam R, Babamiri M, Motamedzade M, Farhadian M, ebrahimi K. valuation of the
Effectiveness of Ergonomic Work station on Musculoskeletal Pain in a Group of Administrative Staff.

J Ergon. 2018; 5 (4): 56-64



http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

WSyl oF o,lods o Jlu — IWFB-1A5+ — sogiof,l alxo

Gl LS 51 (B9, jo lac — SISl s j0 p )5 ol | SrogigS | Al low i 51 b 3

g oV PV I PSRN PR PR VPR [RPCIPIRVE TIANP SR T IRVE FRAPRV-PRPIRVESR VO

Olrl eplvon (laen (S pole olails cciblagy BaSils (gagist ) 09, ¢ Lilage pole Slindon 35 e leiils )
Olnleplaes cplaen (S pole olails (oublagy 8aSls ((oag3sT )l 09,5« Slage pole Dlindod 35 50 lstial Y
Olnleplaes (plaen (S pole olails (ublagy 8aSls (o935 )l 09,5« Sublage pole Dlindod 35 0 lial Y
olnlglaes (laen (S pole olfisls cidlagy 80SCiily ¢ ci ) jlol 09,8 Lobwl ¥

Oyl elaes lass Sy pole olfails ccilagy 8uSiaily  cogsS )l o)l bl IS goziils .0

o>

Wlio wledb/

Az g5 s ed 4y g 0jls  Mac - SIS SIS snec ),...b 6,5 o) B g oo
00,8 2 (615 ol 3T (30,5 aseie Baa b g nl anl (5558 GLSIS (515 olSsl
ol 00 ol (g lol LSSy Sdlae S

Sloolaiwl b losls .ais,S a8 b Ldow = anogs sy p cnl 50 g ol a5 e 8 g
inid) 6 15 o] ds SogisS )| >k AlSlae 1o S8 ,98 has. ISl GYMasPliiis
O35 5 9 L ogasl sl laasls o sl 5 (s pslaer Al Slam 5 8 (ool ity ool
Al oolatwl Ao

5 OFFIY oty 0aitS oS, ata)lS To IS Al 5 oo Glono Gl eSilie sbaaidly
Db — Sl glo i lb el b el las 5 any 5 b o)lS oSl g8 ooms w08 Jlo (B¢
oS 50,8 il o (dlae - Sl SIS slo ki G iz g (P11 Y) Lo e LS
L 5,15 il e e b1 el 357y 1o siie D157 ool by Cows galcess 5
g1 ks e v Mlae - Sl e L BMI

el ool - aects Sundge ()5 ol G e oy p Al @l & 4z b g S A
015 lan 5 a5 e~ il el 5B 15 sloolSinl g5 e b sl
b oo

«SangioS )l MSlae «(g ol LS IS DA (Sl SYMS (615 gloolKns] e jlgands

oéll»g‘ — Al

WAV el o
VWAV YNY i ipdy
IARATEA /AN R HIREY

s Bk 5
w2l pl Jlos

o955 )l ab)l oWl )lS (gomiils
é“”)” pole olKasls ceciilagy susiasls
Sl olaes lass

1SS 9 i8] oy,
ebrahimi.k2010@yahoo.com

«ldo (ol dgbl> (gly
355 Jaligo b | 35 35
S Sl

ol 4 s e plid b pwy e [V Y] Wjls oY
czge g Conl (6515 canlial slozeng 5l U ol
[¥] 050 2208 slacdslae b oS iz slosys 55
Ol 8l 4y s Dol GYeb LIS AT das o lid Clads
0] 05 o0 ymie o5 y0 Slae _ ISl gla gl
33 6 6,5 slaolKinyl jo s5LsS sla xS S, [A
a5 (SlSages Jalge Jols il (285 sl ol 535
Sloy dols dbod ol e Jalge cosllasl (Soy Cunds

Sl sle)lS o3 ey 550 )0 (ages jgal DS

Sl ilen 5 2)lse o ) 50 5 (it (slags low g5
Sl sla,ls o )5 5l ot 4 o Dlac - IS
SISl YT g gl 5 laors (o e 1 ol
6,55 bl lase 5 y0 gl g Jad slacaw] ls
ol gl YRR daed slp sl dmwgi 0


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

el | S g3 g8yl Al oo (e 5T (b3l | ) Sen g puiie (500> 0

€88 Ll 0 -V 5 0 F0 ot e wlie Alie 3l oola!
Sollil 51 S o 50 5L 9590 Bged e (nlply 0B
A dwle diged Vo (6,

5 Sl eel Siglee b (Saalen Al lanl o
V0) a8 ,a Yo T3l s 155 0 g lol el Jstana
Bl rals b g (Solad & g0 a4y (00,85 V0 9 05 &
15 as g ol IS el das Jilas o, dile Jlo S
2 &L oy s dols Sy as gl 8l g bl o,
ol o olanl 3 L L wogs oad oy cilises (glaalasl
DB o oy (Dlae - (Sl (G2 s Jad
BUER I AR OO (P U IE ST VY I W E SR TR W
03,5 a5 1y oS Aabicyls) slopyd ol 5 i 55,
Aber T cglagenly 5 oMol a5 w ools yligalsl T 4y 5
- Sl GLE Gl e il dalgs dile e g
Boliins 5l 0oliias] L 4235 Jlo 5y 4o ot S dle
5 Kuorinka 1, 00,55 delidusyy b 8,5l oo,
Gld > culag el ;0 MYAY Jlo o o) Ken
NS gy sy 2 B2 b e goliyilSas] 555 (sl oS
Bolidiy wlod,S s 5 b (odlas _ Sl
5 O AAE (B S delitny aw l Siie Susye
b sl b sy YV ol g 5 > (slael o5lSs
ol \V o 1) o 5l 4l o a5 plat picel 12300
ol 2bl 5 (2ly) WS e (2l ARBES 59, Vg antdS
DAl et onss ol (L3 @l s, 55 dslisow

Copndg Bl S gy il el (s slaer jsliioa;
5 Sl yiegrg sl oliws leslaisl b lais IS Sy ol
51 oolial b asy Al atge 0 ol Sledbl ik
SolRin] (b 4 60iis jslmez S rtagys 5l slaosls
pladl ool & aiid’y ool s SoegisS )l (5,8
Bl 5 U Jilos lod 31 @t olSiay] b 4o
el ol 2l Oliss 5 oz Jleel L 058
SG sl eslwgl o] (Ahb jo s soliu] Swegisd )
ole e 59, 2518 9 £ S CbB L S5 oS e
Sl 3 i S Tagns T (slmosls ulul s g oolizul (g0l
i oSyl )b (gl g A weiis gg S0k IS
S S el el b Sglite HolS” e Sy o3biny]
b aisle 5 oy solin) - ateii slo,lS ol glis)|
09,5 4w 4 Bolal Ojgod cadolsl e, IS aslsl o

Fo 53,8 Jolse 9 caons VL Lol gzmen Silejls
[3] BMI g oy ¢ i
s>l Sl 6 i ©lp 9, e rlnle
6L‘°)'7°”’5" L) 6)5 Lngolim.u‘ L;>|).la ‘LS’M - Lg»J.iw‘
[ ] ool 68 55, Jsb 2 5o 5 el 6 (58
S Sl SoegisS | DA il Slasgere ;o (rizren
o u}‘).»...u‘ L.SLQQLA) GO\)L:.M.A_.'.‘ A Ao )‘ O u...:..aﬁ
Jdob 50 58 ol ©yg0 ul jo aS ead Sty 5 e
s warg b [)] casl oM as 51 (S el il ol
OSie als lo)Sal, (pfape 51 SO Slidos
G axg bl o5 sl o SHhas - L;‘ZJS..J
9 dhaid Ojg0h )2k 5 )5 Bl sla Sy
0dlS yaseice (3.30 ol 4y > S| Iry-ve A] cosl sotins!
Slade az g ooliwn] & jsedas WL I 5 ke ax a5 ol
slacans @iz Olagod (o wls ploxl anis O g0 |,
oot;.u.»..{‘_ Al w.x.aj 6‘)" ‘) Yo 9 (RSN LS)K
wiloazmin >l g 59000 50 1) o b 5 00,8 (o
olad aalel [V¢] lodw i digy Cond 4 95U Jg
- A glolKiw] o)l ol e 45T aes o
Cowl @l als a4 Jlo SO B ole £ Job (o soliwy)
Sl Fhs @tdS ax ol Gulol 5 azmipe [1F O8]
5o kel Jalss 5l )18 oK) glas )l 05940 (5,1 oK
S A oles 5 e Gzater @S 4 a2y b
g oals ploul H9iS 10 (gl oy die) (pl 5o oL
&9 Ay 4o (gols Aol @ 5 985 Sl 2,5 by w2
5 Lsslon (29w 5l g o a1 ol
Ol 4 baye slao,s wass b Sdlae - Sl o¥dLs|
wr ol 1 ol Y gal (65580 g (g4l la,ls o
Winis) 6,5 oS gg5 b (0,5 Lakin shiied
- Sl Gl ol e (ool - i 5 ooliws|
W PR ral:u‘ G;)‘LAC

SLITTY)

Ol o o5 Cel GlalBloe ) (25 owsn
Sy pele Rl ilage jeel Cdglee lae,lS
REYAR p9d &9 sla> /40 Oboebl e diges poe

LYp s Pl jlade pizmon ol a8 )5 i 0 VA 905l

YN -


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

s

VWAE s | Foylads O 0,90 | (sagisS )| sidol (sole olilad

MRl o)l Jelos sl 5 shslanz Woosls coleiye

&slel Glagis, 5l omsn @S i sl 5 SPSS19
S @i 5l Pl geeil ly g Ghelod 5 hroy
PO JRVELORE VR TI B L € I PR WX oo PP o
Pl Gl o 6T oslal alslae plodl 5l as 5 )3

&y g oolasl (paired T test) g5t o0l 5l alsloe
by 3l Al el Glam 098 dw (s DgldS o)

o9y Sl Byesie e BLSI (c) 2 Sl g omili)ls Sl

=

sogesl b g maw ol esluil Siwes
el o0l 423;).14'.3)\) N }‘;.Jo..\&ooLé.‘;.w‘

o OMlas sl a9 8 6,5 sl Lyl 5

3 e i @Sl 3l L8 s o5 sleelSi!

VIS o alBloe 5l o eoliug] - aucis g ooliwg! calslow

e Sy 098 o (Bolal Ojgod b g Wad e
plnila g a8 57 51,8 oadsyenn 5 (b (6,5 sloollins
2 30 09,5 dus yB S (Gguidy AN 5 095 609, sl
395 R 9 Jey ORS Alke j8) Alie S D 4 ol aw
o] sl eolaul aan o 51w g s S oo JI5 (Celu Y
L obl dlae - lsul slas o Toosms lais 90 ()5
Oli:.u.u.l‘ 3o MGA R «S.z.))}.; ‘_gLQMLhm.M:).» )‘ oolaiul
u.ul.m‘ » ‘L)‘)L""‘“‘ 9 U"'“'“'“"" ‘_nguLo) ‘_glj.u o.)l.';.......'u.‘_ Al
T ces Yerd by ol g Huseman o)y
Fooels S 00,8 2 el (pl 5 .(V0) al Sl
4 g old o ploxil ooliws! SIS a8 B Ve 5 atiis |15 adds
i oley pMel (ol FadeTop lidls 5 5l jskaie ()]
00,5 (Fade) gme boaeliy ol il oolaiwl consyg
5 5 oloe b )84 )T S5 i 5 Galedazmio

ol «(BL) alsfuwe 31 sy dstuciid o Siius | 9 (A) alsloo 51 b il ()15 0Bl | ¢ oy 1 53 000G S i 31 481 (615 0y | Loyl i ) JSCi

el ;| o Ll Jool> 45 coaiiS S ol
ol ol V' Jgaz 50wl (S5 g daliiiw ) S50,
L SSpes S asls bl ) ol s

5 5 4838 Jlo Ky Jsb 5o e _ Sl DS
508 &8 len ol ol ¥ B e Jgax o alslas )l
Lol yo PBl (n i 09d oo osalin ¥ §)led Jouor
INEIY L g,] &l o JDEST o a8 5 LOSIFY L 10,5

ol 0 155

(B3) 00lw | — aucivs oliws ! «(B2) ooliws!

e asl,
2,5 e 6,5 Al 5 e Gl Szl (Sl
5 Jlo (Y- 5 OFFIY oo pay slilage Cgles (5l
3,90 313 BMI Su 8095 Ll (Jlre Gyl . Skeo
g0 Ay oy 3590 o8l S¥azs o (YIF)TV/O g
plo g SYL 5wl )l wlin IS 7F 5 ol )l P

SIS 900 g Slaie) sl prie 4 by yo hogi ledbl



http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

et | S g3 g8 )l Al oo (e 5T (b3l | e 5 puiie (500> 0

ey 90 oSS S b O 8l S8 15 900 (6 puio 4 bgo o Aoy glaadl Y Jous

Yy \ <Yo
FYIY AR Yo-Y0
Yy ). >F0
<\

Y 4 AREATA
A vf >\0
YYIY \ YA/D-Y ¥/
[NZA VY Yo-v4a/4
Y. 2 Y-

$ A b ls
¥ 'Y

(JWo) oy

(Jlo) ohod 5 &islus

O 0398 &ylod

(kg/m2)

Q ety 5

SV g ad)| elid)ls

Sl )T g0 b sl wluly 5 4LddS Jlo K 58 dlas o Sl SYSSTY Jous

BMI OB Al

s
< IYYN NN NS
loyE % DRAY NAYZ2
-/20Y Nird) NAYas
< IAYD - INEY <163
<1593 Nitat DAL
o[- Af ) - IAPO
<1800 NIN%2 ARG
- IYEY Siiat VAR
- [$) N2 - IY N

ilg1 5
S plasl yo 8,0 dol.w‘

(w0 y3)
(OFIVNY o955

(FNY PHI
OV =)

XN oy
(QarApild Cowd ol Cawd
APV ORI PE JOPIWE
VA ORI LTS JUPO
(FPIV)VE il
(YFIV)A L zo

add oo (LS ahdS Jlw S Ho 1) Sl S0 s sl g (Sdlac — (Sl YW o 10 o LGl 4100 yLaw polio

sl Aol ;o Cawd o (s g 305 Wl (0,8
515 gz g alzlae 5l L8 Carsg b ooliws] —asuid o)
Bro alsloe 5l L8 4y ot ooliglalfl dylie o
Aolie jo g o dme Cowd gelews Al yo 0y
ais (5,5 oKl )0 (bplal) b s 51 Sz
Sl 3925 Sl siae ddayl ) alS o 51 LS g alslawe 5l
69> bl Glayiie (o o g Al (izren
g 5 o a8 Glamlb b o g el joy 5L as
O danlie jo B po ansls alblae allyg, slbeadled
sl 929 ool - dui oK) g alslowe 5l L3
S28)95 dalidas py pog Caonnd ol I Lol ol
ol 4 bgye a5 (S o lasl OMSUs doliien )
g 8 oainS S 10 ol 8l oy alisee >l jo Jolas o0
dolie glp ol oanl F Jga 50wl als-las 5l am
J8 iz (>lg o oy Jolie o IS 955 L 0925

g ooliw] CumBae ;o b dlicis CumBae (o g alSloe

20,95 delidaw y g0 Ceowd ol 5l Jol> gl

as ol las 7,k gl 5l L8 (body map dcliies )
3,50 Su PBlas 4 (&5 Y9) laa S 51 TAZIY gg0me,0
3955 50 o) oyt a5 (leads Hlo SYMS £45 ol
A e (ol 0dd IS F e (Culy GLs) oS g
O Y ()5 o] o IS )b (sl )
&5 oKl o (Dlac - SISl sl 2x>1)L 51 ol
1221V ooliws] (6,15 o] jo 50,5 10 VEV/Y aniis
BRWA R AT oW FEPTOWR AP LR U o) IR SOX o Ve S
Bl (gl el 00 IS (S (sl 5 Eml
Az (g 5o (ae - Sl slos ;s 350 b 392
30 g allae 5l L8 s Cuxdge [0 g aslow 5l L8
Sosdge ;0 g al3lae I S (izes 5 ooliay] CuaBge
ol zols oS ol eolawl jleicSee g5 5 eolian! - auis
o, o5 col ol 5l S mls ol osal Y g ,0

il o LS';:>|)L§ Loy wles! Gloyusie oo Sl gxe

i


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

S99 dunlin ;0 Jg .00 0g2g coliwn| - aiiis Codge
sleolliwl (o Jolia 51 o0 50 JSdo 0905 L
9 Wl Sundg )3 Al las g a3l 5l S )8
ool Cundg yo dlxloe 3l o g aloe 3l LS pioen

5 ooliwn] - dtis Comlge )0 5 aldlae 5l LS izen

g il (0,5 Jolas ;o aS ol lis 5 Jelas o9y
dayl,) bgily g (Cuty B8 5 Cuty Slixd) S Zews

Sl 352 o S dlal 5 alslae 5l o g alslae 51 L8 Ll s o o s

Ao b (61l 3l dmy g Jud oy 2 50 0SS ES b 31 oy e o> lgd 53 (A — (WSl (> T)U b 355 whus! Y Jgus
(655 oKt (>1yb) Al s 51 (sly2! 31 oy (Dlae — (il SYS ] ooy SV

[ DOI: 10.30699/jergon.5.4.56 ]

00l | = Al ooliuy | Aaniind SHhas - Sl
e ogesl (o g RSl (o) s o33! (e sl gly21 5l J-é o
(P-Value) (P-Value) (P-Value) (20,0) Slgly®
[y ®N0 AT @FYVHYA < IFAA (A)YE AFIVHYF leihop gz
il 5 s Jslas
oA} Aol Nl EINY DA [\ ()Y @)
Sy (W) . . . 5L
ooy Ak \ fny -4y XTI (FY als
AR 4 FIV) B4 [GAANE Y.y (FY/TNY OFINY 55
<Y Y <IVVE (YFIV)A NANNG Y/ ¥l R
<IYYY IV <IYA¥ FYNY <1603 (YY) [UDN asly
“[vE . IFFA IV Niai EINY Ay o5 Y
BRR . il [\ <IvYa OFIV)D ¥ oS Loy
DO (YY) BARMS () AR (PN YIS oS sl
lYF . <IYYA (¥-)F \ [)s [y ol
DR (Y)» leYoR (YEIV)A DA (FVY OYIMHYF Cawd o [Cawd
- 100F [\ o) [GlANE \ V)Y EIV)Y lacand plo sy
RERYS 4 (YY) -/vay ENA \ OFIY OFINY Pl gl L 0

By

A2 o LS |y a3l 31w g L8 eyl pd s o g BLSI Jloe liw polae s

S low zyb Gl 3l om g 8 (owyp y0 eaisSCS 1 o181 s 58 (Bdlhac —  SUSCwl WS 51 AU e l)b b oy wlea! F Jgus
(&) oKyl (21 yb) Alsluw z,b syl 5l v (SHlae - SdSCwl WS sy N

oobiwn] - atais ool ATnds

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

Slas - Sl
Sl 03 (a09) Slgl,3 SloiSs 303l (459 gl SloiSe 303 (203 gl ckoglzly J..s
(P-Value) (P-Value) (P-Value) (a20) (Silgly8
ofee\ 3 [\ AD) o[+ ¥ [(xZA0)N] o[+¥ [A22A0)N #-NA 035
ERAE QO o/-5Y - 4% (Y- OYIMF als
BiTal ¥/ <ISAA Oy ita (¥ OYI)F =l
DENE (Y- % . A% o OYIYNF Cewd o
[y . AR (4 <IVAA AYIf [QEA0) culy JlBg8
oY (o 16aY FFINY - B FFIYNN ENA oty Gl
<Ay OYI)F < IVVE (¥ < I0FY (¥)® (Y#IVA g,
o[- YA Y )¥ AR FY/MY «/Yay [AavAR) (FPIVN Y Loyl
< I6FY ) AR (XFINY < I0FY (¥)® (Y#IVA ol o

A2 o L [y Ao o g L8 Ll s o pe bLS I Jlse liw olie s

Sy 251 alie (3hos cnl 5l Jols bl o)l
I, (YaY+) van Wely o8aso 5 canl aey cpl j0 K0
- ‘flSAAJ‘ WS 39p 2 nglf Oli.:uu-ai‘ 4&*.3“ P e
Candy (S sbay [VA] WS o wnl o ls 1 Sl
RNETCOW [ X R SN [ IOPSC VT ST IO GUNER o
has - SISl Gl sl ws s pwy ol o

als 6,5 ol slls a5) alslae b sl 5l LS

S 35 Azl g Sy
ool inis) 6,5 oltan] g5 13U oy ol 4
LS'M - ;«.IS.MJ | (SLQLS'}‘)L’ » (obl:.mi‘ — A 9
96“7"4(?‘)J‘°Q‘“CJL“’J’J"W‘°MU"M
S8 (S gyl sladd bl 5 ()18 oSy SagisS |
9 69 bls)l po iz gla i o 2xl)b 5l
3529 ¢ 5 Mol Jelin jo oy 15 0 (lei j0 ohgds o loline

I e



http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

et | S g3 g8 )l Al oo (e 5T (b3l | e 5 puiie (500> 0

8050 LS 55 Joolin )3 5,5 (e &1 bogaye 3135
oy s BaSoul 5 oW >le 0 0,0 Wy, sl
bl e Glidl pgas o o) Ken 4 Peter Le
Olee 2ol 5 eolinl laolSinl jo ol g
4 ool - atuits ool jo &l 88 ygiw Sl
sl 00l B o b a0 65 cloolSin| Cas
ooling! o Al Coundg a5 wod o lid IS sk 4 g
oS sl 5151 (ST 2l @l [T ] sl iosllas
P o Hhae - Sl Gl 2oLl e IR
9 Moo (Rl S el 9 95 asile o (2lg
Sl Bebaie aney (pl jo (LB Sl p b @l
bl &b (aal38 b ey ol ol [YY]
ele )5 Bilos e 5 il so 2al53] Dl — ISl
ol g el Dlac - SISl sla o) wals o s
Sl 0als ools Hlad 38 iy b gw, )0 E9o9e
Slo Ty 5l o Olyear 3 BMI s ool 4 VY]
- B la gl p emyn 3550 ol SIS a0
S ol o5 oo 3l ity Bl s e ( Sdlae
Candg a5 Sl )] ) Ken 5 LOTUSSO A s b0iS ol
SISl SYMS | asto 1 9,8 S bogy as L cwlial
Vi) Cand b oy ool ol [VF] 0S5 o SDlas -
»ly oLes 5 Huseman solins! ¢ anis slole;
oy IS oo d b Dlae - ISl sla ol )b rals
2 0l el 5 3585 e oS gl )3 pSes Slacns
cee by edle Db ety (ST slastash
ool 5 SeagisSf Jpol b Grie (5)IS ol
Jed 5l Gz Jalge I8 Lazms jo Zunl (55900 w8
9 435 Sl 0 58 Glejle g Sly) Jelse g oS g oo
O9350] o8l & 55 SengisS ol Slojls 5 59,8 Jpol cule
odlin! - aiid 5,5 oKl J56 § Conl B 5gd ools
D9 bled yig ;500 WY 4 o
o e a5 Cond 51 S ol o IS ol 5
(sl b andl el ssbins] - atais 615 ol
ooy S8 10 005 45,5 L5 10 0,55 Bl 40 oS
Som By SaegVeb o cwl oY g 0ad (o p
a5 o] 5l B s plil o ligs (ole i
o ol casgass alex5lams lid g 1) coliwg]
- Aais g 00l olSn] o oolawl 5,90 (sla e 35005

035 9 50 i 22l o Ko ol 50 (039 atnis
5 CLOYIT) als (LOYIF) Coms go (1F+) yaS (/5+)
Sl g (Joo ool J cde aS wogs (LE71Y) 5l
9 oo Sl 039 cliial g 3 lbinl 8 g SGagisS )| s
sl loojlail b oS, )5 gloolSiny) o Juro
SY riardy o SaegVsb reti 5 bl G
b smy 2 5l (sams 50 Lol 039 SogisS )| o8 g sl
OLS (Shas - pUSul e s (g o S als
VNS 30 e o 0 IS S 5 508
(55 4>l 50 Jels )8 (o yo (Slde - (US|
oosh ol sl Jel mlslas og cuty 5 a5 il
(S laoliim] SeegisS Sl 2 lib 5 alsloe 5l
SigpSl oibs LB oo cole 5 (b Logas
Wt 6,15 o] (gl el ol 31 oy olal by cemlie
)8 o] Sl ki BB Sz e 5 ool
S sl o daid dlae - ISl sl b sty
wdl mals sob; Glme a4 ol 5l eolaul 5l o atan
3 @3l Gl solbias! ()5 oyl jo a5 laigSay
8l D9 LYYV plaS o s golCaws g ailis (0 5
4 barye )5 ol cnl o (G216 cn i J cnl b
> 0 LEPIV @ anis Sl 0 1P 5l aS 0g oS
ol cpl cdesls lad oli8l 1Y sg0 5 duy oaliws]
Lid il 4 (SIS 80kl coslioli joeassy s opdle
G ol jo el bgype >l o G (9 9
Caoley g oame (b s 4y az ST alslas jlas et
el (Mae - Sl sla )l SengisS )l sl
S S G g Sta Yo s Juls 4 12l
o ot Saed 53 Alha 51 15 L anglie s
A5 bl ls s
Mls Lyl oobiay] = ates 6,18 oSyl o L
S S oekas BB G (655, 5l G 0g sl
Sl55353) 993 &) Ll 1ol 31 (Segiss )l 3155
58 yetS (635 (ol 2 (S03,98 Aol 5l oslaul |
e (VB JS0) 6,8 ol cnl (b 51 oy
2 5il5 g Cewd e [wws (LYYIY) oS 2lg o sl
155 ol ST 50 a8 Lo oyl 4y e 158 7Y+ Laké S,
Lol a8l 2alS LY lawgie jebay x>l g 0,0 ol

T L


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

S S olansl auls 5 VTAONYN -

SSiags el IRUMSHA.REC.1395.550

pole oSiils (ciwghy pyime Golee S 055 (6l Kwliw

ol Sglae e QLS 1 g Glea (S5

5 Sy Jod s s S (Shp pole olRadls

s se ol o ) sz asls o s Ko
&L )l

3,105 0929 @dlin yo (oo,la5 AigSd Earinsi

[ DOI: 10.30699/jergon.5.4.56 ]

References

1. Abdoli A. Body Mechanic and principle of work
station design. Tehran: Omid Publisher; 2009.

2. Thorp A, Dunstan D, Clark B, et a. Stand up Australia:
sedentary behaviour in  workers. Melbourne:
Medibank Private Limited; 2009.

3. Tremblay MS, Colley RC, Saunders TJ, Healy GN,
Owen N. Physiological and health implications of a
sedentary lifestyle. Appl Physiol Nutr Metab.
2010;35(6):725-40. https://doi.org/10.1139/H10-
079 PMid:21164543

4. WHO. Workers’ health: global plan of action. Sixtieth
World Health Assembly. Report No. WHO 23 May
2007;WHAB0(26).

. Gallagher KM, Campbell T, Callaghan JP. The
influence of a seated break on prolonged standing
induced low back pain development. Ergonomics.
2014;57(4):555-62.
https://doi.org/10.1080/00140139.2014.893027
PMID:24734970

6. Gregory DE, Callaghan JP. Prolonged standing as a
precursor for the development of low back discomfort:
an investigation of possible mechanisms. Gait
Posture. 2008;28(1):86-92.
https://doi.org/10.1016/j.gaitpost.2007.10.005
PMID:18053722

7. Hamaoui A, Hassaine M, Watier B, Zanone P-G.
Effect of seat and table top slope on the biomechanical
stress sustained by the musculo-skeletal system. Gait
Posture. 2016;43:48-53.
https://doi.org/10.1016/j.gaitpost.2015.10.024
PMID:26669951

8. Wilks S, Mortimer M, Nylén P. The introduction of
sit-stand worktables: aspects of attitudes, compliance
and satisfaction. Appl Ergon. 2006;37(3):359-65.
https://doi.org/10.1016/j.apergo.2005.06.007
PMID:16102719

9. Choobineh A, Tabatabaei SH, Mokhtarzadeh A,
Salehi M. Musculoskeletal Problems among Workers
of an lIranian Rubber Factory. J Occup Health.
2007;49(5):418-23.
https://doi.org/10.1539/joh.49.418
PMID:17951976

10. Karakolis T, Callaghan JP. The impact of sit—
stand office workstations on worker discomfort
and productivity: A review.  Appl  Ergon.
2014;45(3):799-806.

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018
(62}

So s el A e o e 4 aS 0gs ool
sya> sl Sales )80 g)lgbs aiS Job Jle
3l o mlie 95008 5 Gg.l.oﬂ)lf Oley 5o ol 3l pedie

ol 0390 idgh ol Gacgagase Ko

JLSERP IR

b, 5 Abpbl) siegh b Jol> dlas )
oBlals phag pyie Coglae Cgan ((oogisS)l W)l
Eose WITVYAF 5Lt L glaen Sy pole

https://doi.org/10.1016/j.apergo.2013.10.001
PMID:24157240

11. Chau JY, Sukala W, Fedel K, Do A, Engelen
L, Kingham M, et al. More standing and just as
productive: Effects of a sit-stand desk intervention on
call center workers sitting, standing, and productivity
at work in the Opt to Stand pilot study. Prev Med Rep.
2016;3:68-74.
https://doi.org/10.1016/j.pmedr.2015.12.003
PMID:26844191 PMCID:PMC4733097

12. Davis KG, Kotowski SE, Sharma B, Herrmann
D, Krishnan AP, editors. Combating the effects of
sedentary. Work: postural Variability reduces
musculoskeletal discomfort. Proceedings of the
Human Factors and Ergonomics Society Annual
Meeting; 2009 Oct 01; Los Angeles, CA: Sage
Publications Sage; 53(14):884-6.
https://doi.org/10.1177/154193120905301406

13. Hamaoui A, Hassaine M, Watier B, Zanone P-
G. Effect of seat and table top slope on the
biomechanical stress sustained by the musculo-
skeletal system. Gait Posture. 2016;43:48-53.
https://doi.org/10.1016/j.gaitpost.2015.10.024
PMID:26669951

14. Neuhaus M, Eakin EG, Straker L, Owen N,
Dunstan DW, Reid N, et al. Reducing occupational
sedentary time: a systematic review and meta-analysis
of evidence on activity-permissive workstations. Obes

Rev. 2014;15(10):822-38.
https://doi.org/10.1111/0br.12201 PMID:25040784
15. Husemann B, Von Mach CY, Borsotto D, Zepf

KI, Scharnbacher J. Comparisons of musculoskeletal
complaints and data entry between a sitting and a sit-
stand  workstation paradigm. Hum  Factors.
2009;51(3):310-20.
https://doi.org/10.1177/0018720809338173
PMID:19750794

16. Troiano RP, Berrigan D, Dodd KW, Masse
LC, Tilert T, McDowell M. Physical activity in the
United States measured by accelerometer. Med Sci
Sports Exerc. 2008;40(1):181-8.
https://doi.org/10.1249/mss.0b013e31815a51b3
PMID:18091006

17. Torbeyns T, Bailey S, Bos I, Meeusen R.
Active Workstations to Fight Sedentary Behaviour.
Sports Med. 2014;44(9):1261-73.
https://doi.org/10.1007/s40279-014-0202-x
PMID:24842828

B e


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

[ DOI: 10.30699/jergon.5.4.56 ]

Downloaded from journal.iehfs.ir at 8:21 +0430 on Tuesday August 14th 2018

et | S g3 g8 )l Al oo (e 5T (b3l | e 5 puiie (500> 0

18. Kuorinka I, Jonsson B, Kilbom A, Vinterberg
H, Biering-Sgrensen F, Andersson G, et al.
Standardised Nordic questionnaires for the analysis of
musculoskeletal symptoms. Appl Ergon.
1987;18(3):233-7. https://doi.org/10.1016/0003-
6870(87)90010-X

19. Van Wely P. Design and disease. Appl Ergon.
1970;1(9):262-9. https://doi.org/10.1016/0003-
6870(70)90075-X

20. Akrouf Q, Crawford J, Al-Shatti A, Kamel M.
Musculoskeletal disorders among bank office workers
in Kuwait. East Mediterr Health J. 2010;16(1):94-100.
https://doi.org/10.26719/2010.16.1.94
PMID:20214165

21. Le P, Marras WS. Evaluating the low back
biomechanics of three different office workstations:
Seated, standing, and perching. Appl Ergon.
2016;56:170-8.
https://doi.org/10.1016/j.apergo.2016.04.001
PMID:27184325

22. Trinkoff AM, Lipscomb JA, Geiger-Brown J,
Brady B. Musculoskeletal problems of the neck,
shoulder, and back and functional consequences in
nurses. Am J Ind Med. 2002;41(3):170-8.
https://doi.org/10.1002/ajim.10048
PMID:11920961

23. Bolghanabadi S, Dehghan h, Mehdi Pour. The
relationship between musculoskeletal disorders, stress
and fatigue in the food industry employees. J Ergon.
2014;2(1):54-63.

24. Lorusso A, Bruno S, L'abbate N. A review of
low back pain and musculoskeletal disorders among
Italian nursing personnel. Ind Health. 2007;45(5):637-
44, https://doi.org/10.2486/indhealth.45.637
PMID:18057806

T 1


http://journal.iehfs.ir/article-1-493-fa.html
http://dx.doi.org/10.30699/jergon.5.4.56
WWW.SID.IR
WWW.SID.IR

