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ABSTRACT

Introduction and purpose: The maximum amount of working time in offices
is spent on the use of visual display terminals. Considering the high prevalence
of musculoskeletal disorders among visual terminal users, ergonomic risk factors
in workplace were assessed, using Rapid Office Strain Assessment (ROSA) and
Rapid Upper Limb Assessment (RULA).

Methods: This descriptive, analytical study was conducted on 45 staff, working in
morning and evening shifts at Section 118 of Qom Telecommunication Company
in 2014. For data collection, we applied the observational method (to observe the
physical status and work conditions), interviews (to gather information on subjects’
physical status and work conditions), RULA (to evaluate the risk of upper limb
musculoskeletal disorders), and ROSA (for rapid office strain assessment). For
data analysis, Pearson’s test was applied.

Results: The final score on ROSA showed that 15.2% (n=7) and 26.1% (n=12)
of the subjects were exposed to low (score: < 3) and alarming (score: 3-5) risks,
respectively. Moreover, 56.5% (n=26) of the subjects required urgent ergonomic
interventions (score: > 5). The RULA results showed that 24 (53.3%), 12 (26.7%),
and 9 (20%) computer users were at intermediate (level 2), high (level 3), and very
high (level 4) levels of risk, respectively.

Conclusion: Considering the scarcity of similar studies in the country, it is hoped
that future studies assess the relationship between the findings obtained via these

methods and other assessment strategies.
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terminal user, Work condition

P Citation: Mardi Gh, Kouhnavard B, Ahmadipanah V, Aghanasab M. An Investigation of Rapid Office Strain Assessment and Rapid
Upper Limb Assessment in Visual Display Terminal Users. Journal of Health Research in Community. Autumn 2015;1(3): 25-32.


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

arols o ciodlew liudag alas

JHRC

6:‘“55?; o

29 (898 Pl sy L1 9 (SIS giid Raguw (LI 559y 90 4 HIT ploxil Carog owyy

Sapgad 4bL Oyl

oS

A3 n ol s o sl (6 55 JElie 53 IS Ole J s o 2 (6 gl (Sl LIS iBA § oo
Ja__m)::f-}u‘_i._.»jj}f)ljlascéﬁﬁdggb\ﬁ)\f):@)&&—%\@ywlLsYb.ujlleéiJ&m.
A oy S A5 e i) 5 (S5 I s e oS Sl s Sleslizal LIS

WA Sioe 53 (o3 Olial Ol pliee &S5 53 WAY Jlo 3 o= o 5 ganllles ol 137 (S99
Wy plasl i gy g 3l a5 o (S 53 Ol )lST ST 4S8 B0 s S5 sl 31 slias L
Candy Gotalin Cgor Glodalin gy Jold JaSo (sla g5 5l claesls ‘WTC“? Sl Gei ol 53
G g gblaass 5 ) Lls Cldbl (S G alas ) w08 kbl s S
ez LISl SV @ Dl fawilsy b5, Cgr RULA (Rapid Upper Limb Assessment)
Solsl sla i o bl &g ROSA (Rapid Office Strain Assessment) by, 5 S slaplul
3,8 ) 5 O g 0903 SSaSTL  Wnosls LT o3lizu

Loy \O/Y 6>;W(ROSA>6J\>\5quGﬂ‘j\,_;)u;,)@@;w&wdu:uwg
POID 5O Y oy 3aal) jltin (gl 53 (1Y) o3 Y97V 1) 28 jlsal) oS K o 53 (V)
ol s (5 s g Al 0 (O VL 5Lzal) S5 Sl Ao D5 15 54653 GEYP) Ao 3
YENV) a5 VY ((daw 20) ¥ &S gl 53 L1 OIS 51 (e 53 YY) 145 YF 4855 0L (RULA) 36 55
..UJ\A)‘}(Y\{J::’-)F&)&»))(M)JV')ﬁi‘\)(‘ﬂ{)‘“&.ﬂ)c’aﬁ):(w):

Omalaly ST Olalllan )3 Col dal 5287 J13 53050 ol 53 lie (lanlllan > 30 4 42 55 126 o AR
3,8 3 o 4 5 s 050 SN Sl s el i o) =

W}‘dﬁ}@'&klﬂ&‘ﬁ)l{cd)b‘uﬁG,.»&Qj)\g@G}C\JJ‘Gﬂ&Ej)‘:éWQ'Ab’

‘o ol
Yo, 5058 ol
oly el Ay

Tl e

-

(Wl o~ cuzlag e 2 ‘5-/\.:.»:)\5 Gomtils =\
Sleal Sleal (S rjl.c ol cazlag oaKtils
ol

(b cutlig pwdige 22l a8 (g gzsls -
utlag ouSaly pgmiily Olidss azaS e
Ol e en B9he gl us“‘:f r;l.c Kails

oSl s Sbl syl i NS (gomatils ¥
ol ool pleiol (K 0 ghe oSEtils cotlig

(Sl cutlig pwdige 22l wlid S (g gezsls —F
Olpol (S psle Kl caslig saSasls
SR

) el 1S (g gl i anBT g 1) s ok 55 8
r,l.; sl utligr oSzl (sl o Cutligy wdige
Salolgrel Gleaal Ko

Email: m.aghanasab68@yahoo.com

A¥/f/Ya:c8l 50 '@J\:
L ZAVA LTS

B35 Pl e il 5 OS] A e il iy 93 40 IS planil Sy oy s sl 65 iy senl 01 052858 6l 150 23Lkus!

OTY (VAP 5oL camolr 53 ConDoaw Solisions aloes (g0 5025 L OL)lS” 55

Gl Jtio 5 e 5l eslizul 5 5 oKl S ysb o1 b

qt, éi:?t.ﬂ GV\J Cwrd g cv\i}i@ JL>.=3_| dgta‘y;ﬂ):p

Aol

doz I ol £ 5 ) Canle Clew o s Jolin

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

ST 5 Mas— Sl glacawnT « dsb e Jolin
,gc)maf@\y\y\}pw;\@yyoupbﬁ Crsd Gbabl b 5wl Loy, g5 b6 g
DT led )l Jolie s o polaztl s g ol Jelie ol 53 ) Olejode i

FOFY K o ylack ) 550 NFE sl (Sloaile (b o sle SIS cnublig suSiily cdrola o iodow lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

5 O (Jhe JBs Olsiea 6)ls) 5 (685 Dl g ek
Rapid) RULA I eslizal L les 3 S5 55, ,Kkslas omin
CadS VY] 555 gad Lesin (Upper Limb Assessment
Looe U511 Sl iy 65 sl 5SS o)
e 5 b or S S LB S Sl ealinal b g B3 )
B 5 6 oSl Gt Ol e 6,8 051 51y e 5,
UL Lt o 4 e S5 8l O8I 55T
G s b msese Jo s ABbige bas e 01 S
(al Sl g0 ey (Sl Ide 9o 4 das e 0L o RULA
Y] 55 o
e 3 5T U Sy St e o5 e ta S
35 a5 8l sdoms b oK JTodl Sl s il (5,18
ol dl bl dlstlde Sy o 5 550 )8 slas S
90 e A 4 a5 bl 0k g 458 Dl )
ssbar s o3l 0T 40l 851874 55 58T L oS ol sl (ay
Sl s S 5 NP ST a5 1) 5 5 (618 (glb Jled
L &3 o cocas BB o8 (sla Jiio 44 57 L OIS
)seuua}s-@lfja:»ﬁmwﬂéawasf,-,(.ub_,
Sl S D o 5 b 5 K55 s b s
bdsl )8 sbaolam) Ol b 05, o 3l 6l 4w F s
S 3 68 slolKansl 5 OLS,IS sl il 531 &Ko) 4 4
OV gz A 5 15351 (giee g (51 atedin 5 (5515l Lo
SN Lo a5 LB Ll oS5 ) il S
18] 555 o0 St Sl SV slawlias zals Esl
o Sl SN SV sl 3 5 3o 50 Cormtl S
O L 533 30 S 5 5 ) st (5 goad UL OS5
Rapid) RULA 3635 oIl m o (o551 (sl bigs S oslisal b
ROSA g ,)lsl 25 & bl s Upper Limb Assessment
& psas 4Ll 01,8 5 (Rapid Office Strain Assessment)

S el kil g OFS 850 Ao s &0 Yrvs Jla s
OUT ) deo s Avcding s dad Calby 51 isdw 5o 4Ly
w8 o o3l 6Ll S 31 alyg,y S gt ST Lsls iyl
)\ M)J?' |JUL§)J}M}J?' JS}MJ.)Y"\ JLAJ.} [Y]
s el SL1, L) 5 4l Culbs Sl Ghse L OLSE
th\jéq)'))ﬁf.wb)w\b()Tw)JN peomed g
Jl s & opl &S das (abu\ by Ll s clacJleb
O Jlu 53 5 Lo y3 ¥4 IsLIS (gl 5 oy ¥r s s (6l 5V AAQ
Cj:*:"“-u‘(@‘rﬁﬂ‘jbjgwjjj-’-[v‘\c]-‘ﬁ"L'P)-’
Ol Gl doys #Y 5 V0 o dae— ISl Y
b das e Mae— alSul YN [0] Conl ol 315 4Ll
(SB35 ol 4 Lgs o sl 3 53 bl 3l oslinul pa Jat
.[?]Mlidﬁfjdbfsﬁ

Conds 6,8 JSa 53 oS Gla, S preee Ok
5 S amio (0,515 e 5 S8 (lyls ol 56 S
IV-R] sl o Kol amis 5 Jis co )l 5 50

by sSBeSuy 2Ll Sl ol o Bs, 05856
O*J‘fﬁ\éw‘f&ﬁgw‘a“@ﬂwy;)‘
5 SOkl s Wl e 5 b Sh Cansy
Jolss sl 5 Oliode LSS O 4 ediinyly (Salss
S5 Cambsn o555 2le Sl 635 5 Slsle (e
..LSL;«: u,::x: ‘) PICAN ua}‘.& 9 oé; Mbu ‘) By
a5 plil 53 (SIS scadeSe Wil glacdeSs
sl O S ol s )3 o sasa (S s S,l e
[Vc\ '] -.»U)‘J )ﬂ)l{ cuU)\.)

ool 6l M &S il ol GBIl e L5
W}[\\]M@ab%‘éﬂz)g@)édu‘i\)d‘j)ls
Jusly Olasil b s e e Sl ST gla gy
S5 Dl Sl eslinal 4 it jsba Ll LWl

AUl ol b6 s 03l s Ol g (310l 5 omliol

FO-FT ¥ aplad ) a0 NI9E Sl haisle Sy o sle olSal condlug 0uSitily idrola o ceodlew liidng dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

s GLb GLoolS o (U536 Ii) s (2 LU] 5 510 G g s (L] S50 99 4 OIS plas] cunBy ey /TA

o8l plowil oy 5 31 i Slel 5 e la OB WLl
D]l ol s (glalsle
Fs ol (RULA) 6 ol mw (gb5)1Y
S Wil lodalin Uiyl b gy, I K e
Kl ol gl I 5 s abwsa VAAY JL o
A3 8l S s e slapl 4 S
5 @8 il Jb s a8 gedaline Sl dn Sy opl 5o
S 0P Sl Lendy) LB Gh sy bl
el RULA g Slael (487 e )8 Coms s OT 53 Ao
sl &Skl Glamals JI5 (O > sluw 5856 Ll
il 53 3 9d o0 end HI G 5 Sb Gblardy 5 50
03,5)B o35 5 (55 5 dele o cluwd) Aoy 8 53 Ll
by Gladsdar Sl esliial b e 5 ol s (Bl 5 a5
el oal T oo Cowsty 1 Slael 5 4l plesl Lzl 55
Y5 Sl & Sl odkd s SIS o 5l 4 ol
s o DL P 5 ¥ Ll (J s LB (o)lS Cand g (sodasOLis
Syl miy ey SL S Gl gl s Ml sy oS
s %W el il a7 Sl OT 51 (S 7 50 Sl
ol Sl K5 ol T s Sl SKas 5 03 i
Y s oDl il 1 Vel 5550 05Y 18T s
DAL 338 23l 35 ) oy (2aly o3 sl 55 5 03

B LROSA iy, ol Sl 5 il o dlaly ol )5

W Sl YW 4 Yol Samy s grbaw )l ol ¥ o

I8 iy

CS a5 WA Jle s ded— o cadllas ol
FO oS 8T8 531 alins LW 3w 53 5 03 Ol Dl s
plril (s g gh 5l s 5 o (Sl )3 OIS IS 454
e Bl crils Jols asdllas 4 55,5 laslas .23 s
L;)Lo.:lOS..'Z‘J.bﬁjj)))&M\)L{)K\L&Lﬁ?})l{dj{bdb
p33 Jad opdls 5 Jad cpl s sl ) 43 Shas— IS
Slr G (2l 53 g adllee ) Sl g 2 laslae o )
Q@e—é‘av\ﬁu’.&d’l)) JAL&'MJ})J"LL&Q)‘)&J}TC}:
S g alias gy es)lS Lyl sy S Sy odaline
Q@.".-RULAkﬁj)c@.\{slﬁw;)gs)\f.k{l]&&b)\b\
Glapll GDhse— Sl SV 4 Ml feily (b5
A eslanal
6‘)‘3&5)@‘(ROSA)&J‘J‘&GJ.»&LL)J‘J})\
S5 S5 sl S by ot 55 2L 2L 5 2l
BL L?’L-"))\ J:-‘J& [\‘i‘c\\/] -\.&bdﬁ ‘UL&‘) L: )K ‘5)‘:‘ .b:’r.ﬂ DL
S A oSS 5 ey T el o i ol 25 0
5 K i ( Jhio (Slatdu 55 bajLael 03 ga adedie 5
M\fWROSA&L@J\:}A‘@{W}G)‘}J}A‘ﬁ

)‘4.5.&45-«\.&‘;@ \' L;“ . U:"d:')) a‘ ‘-SJ‘L@ L§°}°" Ao

dallho 390 31l Elidcuges Oledbl i) Jga>

=

ROSA W 9) L N
D Bl Sl Slaedheml puSke ‘Stf -
5551 st Loy sl skl Oljee e (Catunts auat
(gm KV
e (S5  ROSA Sty Sy YA £ £/Y Y- /YA (Jlw) gy
wbas @oope (NNO/Y Yl S oS \ \5Y VAY \-/0F \YS/¥ (iasilw) 43
£5/0 V- V-0 VE/YY YA/® (pS 5kS) 39
g plaBl 355 4z, O Y o laia 4ol Y
v Y A Y/A o/f (Ul) L8 adslw
¥5/0 alslos 4ol i i
_)5.2 r:l.).§| & [a) )| }_;YL, ; _ A B A 6)[5 Caelw .b.m,.w
(0%) é:-‘j—'}f)l (celw) 390 09

FOFY K o ylack ) 550 NFE sl (Sloaile (b o sle SIS cnublig suSiily cdrola o iodow lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

RULA s 4 lae— Sl YU @ e Wl Sann ) gebins 21 gl ¥ Jgo

PR K S PIETEW ol 13l gl mhus  (Gl9l8) oy RULA ol sliel S Olyse Sy gl
e ) \ rJh onb \
2k 599,08 el (Son v (& YF) or/Y P Lusgie Y
Sl o9 5395 4z 8 v Gas\Y) Ys/Y s Jlo p® v
sl (539,05 199 f (i) v N £

(Y o led o) desly o (0 (VL jlel) (S 558 1 alstlute
e Al SV 4 ol Sy b5 s
old 0315 0L ¥ o jlad S ,> RULA g, 4 aibl, 01,8
03 8L, 01,8 51 (ds s OY/Y) L& YF &S 5ls Ol El
Sy el 55 (o33 YEIV) VY (Lo g20) ¥ 6 o
DAL L) F Sy mhan 53 (A3 ¥0) L84 5 (YL ¥

N
2 Skl oSl awlie gedis0li Foojled o
tmi 5 o)l pd g (Sl 5 Bl ambs ( Jlio o
L OT aaly 5 ROSA 25, obs)) 2l Slal 5 S
23 RULA (o5 b o gy (Dl Al (oLl
(el 5 Cows o Jols s 5 bl (08 058 (o5

ROSA GLW )l.::ﬁ‘ O ‘d}.l}- Lgl.ko)‘) 2y 4>}3' l; MLL?‘

s 03lizul O gu w 05057 JIRULA s,

laazdly
Olasein g o3y 5,0 anllls ol s glfu\...fc,fﬂ s
Sl 0 daT Y o lads J g 53 LOT s Cames

S Cans oo GBS Sl edaT sy s el
216 =5 RULA 5 ROSA slo 25, 31 eslizal L Olutia iS
bl o SIY 5 Y ojlad Jslir 5o G Cards (oL 5]
S50 2@ Slel Ky o 4575 55 o odalin Jglr 4 4 5
e 53 GEY) 3 V0T 2 Jals (ROSA) (5151 o 55
b 55 G \Y) do s Y91 ol 51 a8 Slaal) oS S

S0 4l )3 GEYP) o3 20/0 5 (DU Y oy Slial ) yliin

sl s ROSA gy 2Ll 2les jliel 9 3alS dmivs 9 0990 (il 9 jSuilod dnius (oo sy 13 jlital eSilee dunlio :F 9oz
RULA i3, L o3 giw i oM Sl g>,6 L o1

W okl olodise 5 AS amio el il g Rialed dzmieo Sl (Juio Sl bzl 5SSl 00 saeb

_ . _ I;://;’x 0/8F F/AY ol 5 o5

- - I: // ‘e \\ - ¥/av Y/-x 03,5

- lr)://;:: - - S/Y- O/AY e g del s
Ir’://::: - - - VN \Y/YA o plos

/o) Sl gie phus )3 Oy pm O30T

FO-FT ¥ aplad ) a0 NI9E Sl haisle Sy o sle olSal condlug 0uSitily idrola o ceodlew liidng dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

sseas GLb Lol o (SU59 o li) g (L] 5 (510 GAS psses (b)) G50 99 4 OIS plad] curd ey /T

ol adl ity ol e g s b a8 sdislou!
Sl g a5 b 288 55 55 Sy Ml Ol gmi 1y 33
ol Sl s 0S5 VA e D)l (55 andllas
Cands )3 ddd Sk Eeb & S > Ol (s §
Galaly Cs 5055 ol 5 Ja Bl |y 35 08 S
35 3l ) ad B ) Do 45 350 0 oalin ()13 gnn
wdo b g o)l sh g Sl eslanl (’@ & s 6 S )N 3 4l oS
RULA s 53 eddel)) blss & 5555 oblss by 408
53 33 035 (sl edadilyl Sblss 4 a5 L man 3l
L5 AT o sty 0 5l b oyl 61 & oladS” RULA
[¥V] wsb s ROSA sy slauS 4 &S5s 5

36K 5 il &S aadllas ol g Cods sliul, s
41, Ky Sl (Cml SMae— Sl slacawnT S5,
LK s psY sl e s 555 s 55T 1 kb S
by 5l shea 5 4o 5 addlle 5550 018 4 AL,
e g g ol pesde 15 S w1l Dl DL
E B 0o Hls a6 Wl e 8 dBL ails 3y LS
B Fs oot 4 e Sl Sen 5 ST bl S
Ol st o 03 1 5T 0 05 ROSAH idu o 1, .545a
33 5 B I O 5 OV gardlle s ]
S e S Gl s hae- Al SV gl
o i IS (s gad o o3lial w1y 1 555 03 Cele ler
[YY] el

sl e 3 cadllan ) )3 oS S5 sl el
ol S Camex o JB allas oy zb ol
Slalas 53 5 Al o 5l 55 ba sl Sl 5 b 51 dil o
s b 8 55 6 VL sl g Sl L sy

oyl Jt);@uuétww;,;,uubr§>\w4{4?,:@
ALl by ol il o el ST Sl s Coal il

S NF s 3550 S il Zuads b5 sl

@ ol ‘5.:;&:;_ 6\».&; )‘ oalas! L au\.‘::u’.ibu C;‘}I%}\ 9
4 ar s b men )l s s 6)lo o all, RULA
2B RULA g, 55055 gamb gl odialyl sy
GBS 4 55 LB (T vty Oy 1 4 ol (sl oS

e ROSA s,
Z . .
S S doms g Sy

S gl Ol oo cadllas ol 1Al O
S e K GLl, O, Sle 4 Das— ISl Y
RULA sROSA b Camds obs,l sla oy b Sl b
Gaadlas jlodeT sty gl LY opled Jdr s 3
@131 01T G Camd s Gbo) 53 OS5 (o e
sl ol (alqr_;lROSA Sy 4 aS (e sled saall
[14] 5,05

015 o okdplonil Slalllas 5 ol (sanlllan ks anylie i
Ol 53 (GHhde Sl YNt 6 5 o 2t 8T 250 53
i IS Bl Sty 5 6l W03 a8 Gamb s W,
Celinl (6, S5 DI o STkl Sy Carnd g ke SV 5k
Rl il 5 4y e e Jbio g1 (o 22 O3
SV peh Gl S S Lelse 51 IS ami
5 S &S ladlas 3 uomen ol Mae— IS
gt 53 ol wlis Olsiear 1) Jalse ol cisls planil O,
L] dmils Jige Shas— ISl oo

On S s edalin ¥ oojled Jadr w4 e g L
Slag bl 53 85T Jole o 5 ol Ol ey S Lol
i DY) g ROSA gy 4 08 (gaU 53 odisloy|
355 6l3 sme galaly RULA s, ladS 3l eslizal b ods
b p ol ol ) (6)lagne salaly puds ol Ol 5 0 657 210

&5’4-' \:»._:&'.’5‘5 JDJ&K? @ROSA LS'LL)J‘ Uij) DL )lf

FOFY K o ylack ) 550 NFE sl (Sloaile (b o sle SIS cnublig suSiily cdrola o iodow lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

63‘.5)-\5

Ol S ples VA Jow s 5 08 s 5 ole lacas (6,50 |
V.:J‘J‘)ﬁdwckbﬁé‘)uﬂjﬁd|)3bu4§v§

References

1. Rahimifard H. Evaluation of musculoskeletal
disorders risk factors in painting workshops of
furniture industry. Qom Univ Med Sci J 2010;
4(2):45-54 (Persian).

2. Marshall K. Working with computers. Perspect
Labour Incom 2001; 22(5):75-101.

3. Robertson MM, Ciriello VM, Garabet AM. Office
ergonomics training and a sit-stand workstation:
effects on musculoskeletal and visual symptoms and
performance of office workers. Appl Ergon 2012;
44(1):73-85.

4. Choobineh AR, Rahimi Fard HO, Jahangiri ME,
Mahmood Khani SO. Musculoskeletal injuries and
their associated risk factors. Iran Occup Health 2012;
8(4):70-81 (Persian).

5. Wabhlstrém J. Ergonomics, musculoskeletal disorders
and computer work. Occup Med (Lond) 2005;
55(3):168-176.

6. Village J, Rempel D, Teschke K. Musculoskeletal
disorders of the upper extremity associated with
computer work: a systematic review. Occup. Ergon
2005; 5(4):205-218.

7. Varte LR, Rawat S, Singh I, Majumdar D. Duration
of use of computer as risk factor for developing back
pain among Indian office going women. Asian J] Med
Sci 2012; 3(1):6-12.

8. Rempel D, Barr A, Brafman D, Young E. The effect of
six keyboard designs on wrist and forearm postures.
Appl Ergon 2007; 38(3):293-298.

9. Hosseini M. The design and operating support
for keyboard users to office machines. Iran’s First
International Conference on Ergonomics. Tehran,
Iran; 2008 (Persian).

10. Chiasson ME, Imbeau D, Aubry K, Delisle A.
Comparing the results of eight methods used to

ol

Sl s s ROSA S a o sabasly s sl b awglie s

G5 eSS Sypon ) slrelaw! o3l 4> RULA

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sy o) g

evaluate risk factors associated with musculoskeletal
disorders. Int J Ind Ergon 2012; 42(5):478-488.

Robertson M, Amick BC 3rd, DeRango K, Rooney
T, Bazzani L, Harrist R, et al. The effects of an office
ergonomics training and chair intervention on worker
knowledge, behavior and musculoskeletal risk. Appl
Ergon 2009; 40(1):124-135.

Serina ER, Tal R, Rempel D. Wrist and forearm
posture and motions during typing. Ergonomics
1999; 42(7):938-951.

McAtamney L, Nigel Corlett E. RULA: a survey
method for the investigation of work-related upper
limb disorders. Appl Ergon 1993; 24(2):91-99.

Bohr PC. Office ergonomics education: a comparison
of traditional and participatory methods. Work 2002;
19(2):185-191.

Amick BC 3rd, Robertson MM, DeRango K,
Bazzani L, Moore A, Rooney T, et al. Effect of office
ergonomics intervention on reducing musculoskeletal
symptoms. Spine 2003; 28(24):2706-2711.

Sonne M, Villalta DL, Andrews DM. Development
and evaluation of an office ergonomic risk checklist:
ROSA--rapid office strain assessment. Appl Ergon
2012; 43(1):98-108.

Sonne M, Andrews DM. The Rapid Office Strain
Assessment (ROSA): Validity of online worker
self-assessments and the relationship to worker
discomfort. Occup Ergon 2011; 10(3):83-101.

McAtamney L, Nigel Corlett E. RULA: a survey
method for the investigation of work-related upper
limb disorders. Appl Ergon 1993; 24(2):91-99.

Korhonen T, Ketola R, Toivonen R, Luukkonen R,
Hékkénen M, Viikari-Juntura E. Work related and
individual predictors for incident neck pain among
office employees working with video display units.

FO-FT ¥ aplad ) a0 NI9E Sl haisle Sy o sle olSal condlug 0uSitily idrola o ceodlew liidng dlas


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.24236772.1394.1.3.4.2 ]

sseas GLb GLoolS o (S8 p1i) s (2L0o) o 510 GG g s (L] S50 50 4 OIS plas] el g (s /1T

Occup Environ Med 2003; 60(7):475-482. musculoskeletal disorders in VDT users with rapid
20. Bergqvist U, Wolgast E, Nilsson B, Voss M. office strain assessment (ROSA) method. J Ergon

Musculoskeletal disorders among visual display terminal 2014; 1(3):65-74 (Persian).
workers: individual, ergonomic, and work organizational 22. Dalkilini¢ M, Bumin G, Kayihan H. The effects of
factors. Ergonomics 1995; 38(4):763-766. ergonomic training and preventive physiotherapy in

21.Ferasati F, Sohrabi MS, Jalilian M. Evaluation of musculo-skeletal pain. Pain Clin 2002; 14(1):75-79.

FOFY K o ylack ) 550 NFE sl (Sloaile (b o sle SIS cnublig suSiily cdrola o iodow lisins 4o


https://dor.isc.ac/dor/20.1001.1.24236772.1394.1.3.4.2
http://jhc.mazums.ac.ir/article-1-73-en.html
http://www.tcpdf.org

