[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

Occupational Medicine Quarterly Journal I b pansi oo aollad

P T, A
Vol. 10, No. 3, autumn 2018 ST WAY 550 Fo,leds o Ve 090
Pages:1-12 ’{'J‘if;»:'*’ V-1Y taxbo

olCwd 5 90 30 )1 S0 31 5131 S 9 owdn ) list axdlian
(199Kt 3) (5 guan i

Pl suign G dnmas T llo (ot T sogllin Jole {55y (T
oaS
B byl 9yse Srgere 5 2D RIB Gl Cole) s jo ) Jparme Ko 0 Shee 6 pdo )l (alh tasade
LS o6, 5l s ol W,8 oo 1,8 colaiil 0550 (6,55 laddavly b j0 4T (60 05 Lol sladdlie aps o
slecal, alsl> 5,150 J8lax o ylol solatul o5 5ol Codils (gaiesgus « STHol Cosgame pladl [Blas «(5 3y illasil
oBiws )8 Ly 6350 )5 2b5,l cua )l (b asdllas Lol Ban all oo lallas 5w g gaielo, )8
Al ol (S g sidu,lael aalllas o ST 0l gl liw o 10 00l oolitul coime il

bl 2l adly gy Sz (a0l oLl o llisl sl 5l adgl asliden y Zlieisl 51 Guy iomyz bs)
aols nd ol )57 plomsl Jol e sl ool ool 2lds S Sl o 5o g (lgioe oy, (s (LSS Sl s 5 o
bosls Jolow g cud 092 bl (g« paass Bl slael s sdalidns y g atd iy (lgioee Sladl

g dslidu (2Ll g (2lgime (2lgy aFlE G oG ARl Sl jlre et elidin

oS wib e A laie ¥y IS FLig)S ST o 4S5 ol lis ol aslitins 50T gl sl sy < /AF ke
89550 slet baslisow (63,5 Oldllas ;o Joud LB jlade

R orl heslitul YU plaabl b (g5 oo cnlin (2Ll 5 (25, Lulot 5121 s (ples aslids (2ol 51 Gy g S
S 5 e oS iz 620008 DL L oS avogi eatae il laolliws 5 bl Gln |,
@l buly el (b g lallas ol (2alS (555000 5 2D (A G Sz 50 (e sl 5 055 s

sl valyx JLss

@L»L» ‘@bm ‘va) ‘CS’L)))‘ MLMAMJJ)’ ‘()9.,)1“.,5) GCM ua...ﬂ..u oo ‘ng)d.:é)))g ‘5..\*15 6[&0}‘5

Olrl 331 (B9 suged Sloys — mblagy Olods 9 Sy pole oL (ublags 5351 ¢ 509595 ) 89,5 ¢ 509595 I 2yl (pulido )IS (Ggmitils )
Ol ) O 0I5 o3 - 2blage Oloss 5 (S sy pole oL «Cublngs 835l (SIb y> il s i 09,5 Jladils ¥

Ol 33 352 (B930 3apid Sloys - Jblagr Oloss 5 (S jy pole ol8asls cudlags 22SUES1S ¢ g09395 l 29,5 ()b skl W

WO Olrg Ploss - dlag Olas 9 (Subjy pole sl (ublagy 02SUls (148, Cuiblagy (swigo 895 (09595 )l SIS (Sgoniils .F
ol x|

Ol 4535 10 «SUl e yusS ol Ol logs (55833 (300 SSages (535> (55713 .

amazlomi@tums.ac.ir :Jaesl usdT c+AAP VAAAD I+ & ulod (il o gfamo b diansy 93tk

VPRS- $/1) sy g VPSPV bl s ol


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S0 (i o (62098 1,5 (2Ll g Sy axdllne YE

9 YL arenlo) (e 5 axil anils Ll b sy
Slp o 09> Jlaie Plas 4 glusl slallas # 5
logas (S Ol pdop)l5 cws obj)l
@bl s 2lsy a5 el IRl S a5l ey el
Gy omlie I3l il e a4 asl aals YU
G230 )8 s 6l 5yl b mad o] 2 Lo (2L
3l bl g (olyme el 5 (>l )90y olSiws

o2 |18 axlllas g0

I3 P9
lom &5 aBlo ot hrosi g9 5l asdllas )
Pl i)y i @l LT & pladl (siogi sl o 2
sl s b 3l w8 oe Djge e
bl s 2ley als oy e (2l aeliin
Elisys Gl oo 5 plsime sy (et GBS
g, 9 LASLST (ol plxl (5158 sl oails ool

el sl b3 slajls o o5 5 @
b o 31 2 lgsmo Sl g dold Cpuni 1 ]9l 518

dolisdow ‘5>|/Jo adlae ol Bos 4SSl @ azgi b
oS oy i p)lS bl slr saas
O sagby; 3l Camliee crlple wiboe (oian
lgie (2lg) Omend gy 00,5 eolaiul lgime (s,
el bl e alyy s Glaghs, ple 4 Cans
eolie g, bl Lo 4 frigren el (g
N e T - S U SR eee
als g <85 )18 alllas g qmyp 390 SN0
obS ol (530025 o aslidnny plgie
Baoge dalidny (wlol fped o 0l s SEyan
Eymas b oliws 600 )5 (o) n a0
(ke glyme Gl it Jold Cunlige 5 0o
Slosal, wabdl> oI5, Pl (g S0l el ol
Al bl 5 saieils, (lol oolawl ()8

FomalS-ludl Jolas ey o bt Ollas
Orize «(5)llp 5 slpians 5pd0p)5 5 (HCI
User ) »,5 a,m5 5 gpdomls ole gbo S
obles |y Lol g5o50 5 oo olal (Experience
9 Eyoge (nl 4 aily o laitiul axlye Gl plis sasS o
ke o bl slaasliin ol a5 Lol slaailse

dodsio

037 )0 3929 Sudo S sl by )l
Wiy 9 )13 03,08 5 g o (cogtie S p30R)
Slojle bl Sglite Wiy e eolitul (gliime 4
ol Sy aw ATV gyl o bl el
Ll 51 osly ol uyms sl 5 bl 1) (s pdyo )8
|, Jpame 5o 9> 4> b aSul el 05,5 oolil
@ Oy Sl (P patie Ol L Gl
aieald) 5 (690 e oSl b odd (atiie Slal
30 .(V=F) 0 K wonds solaiwl astie die) S0
Ghs Giusp S emalS L sladl Jebs coles
Sl Bl Wik o Shy s baacas
@il ) 5,L Blas g5 0l bl (5 pdy Sllaal
wlolls £ 5 5 oranls, (ool oalitl ()5 slasal,
VA F.5) il o 428 ,5 & 50

oBiws wiile (Sip Sliwss cams g pduop,lS
SlealKis 1l 5 S5 olSis el o Lty
Sl 5 sl She o b deas cel il o S50
b aldy 5o 5 Bl 55 el |y (s aiylipher
=9 By, (Shn gleelliws spdepls
Il ((Y=V) 5l 892 sais sl
aS e )5 Ll gl (San o sledliws
oo Sl glalls glgl cely T Ggns >l
Blas m bls)l a5 aS sl ool Olalllas
Ol ey w0 ) oS gl 5 snion)lS
b slaai s 5 s (ol aas e
5 e ndop)l5 gl pleebl ol 4 olius
Sl 6p9r0 SO belliws 3 Sles rioen
Sy Ol Gpde S s sl (0VAY)
wile g3 5 (e slaghs) Sl el e slahs,
SlpsS pmaazino b aslas (3L slais,
delidin g Scimygen (Lb3) (GBS gy S e
S, 050 50 a5 Sldllae (VYY) o)ls 04>
P2 (SA Sl Grdd )l Cwd g 485 &0
el 0 plol LT L

Sl 855 e & (S Sl 5 iy lS
S (25051 5 QL (guianlo) Glag (el o Ll
3 Sl slaygs (85 Sl s ol axg LB
b SlS b sse ol (K85 i b


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

By

Ol 9 5,5 o]

s Sloty Gaizmen D 4850 G gioie
olal b delicnyy 6,85l Jlee colys jo aiags )3
sl pbsl b g oad 483 a5 )3 gpdop)lS
aasd Sl glas] (s g 51
sy o Glp gaas Bl glasl cenl o
‘5,1..*5 9 Ls).n.\.n)).:)ls o)’5:> )J clf] 9 uaaw ébﬁ‘
SYsb aile 5 0,5 15 oliws b logiins a5 arily
el )8 g anils 0> 5,5 anle ol oKws bl
FU slacl Ll oy wnil ofiws 5l sosSoolazul
Gl o Lasl cad 5 wload Sbesl caass SLlS

o 00

dpdoliinny dez 5 5l e A gwyp ciied 0l
> gl ead 2Lk Il s Bl alie o)lse
St 6 2340,,5 £9090 5l il slal a5
OT19) smo o oLt |y 6 )l580p
doliliw 1 dudgl dsus apd 1p90 ;3L
dasie Slaldl g (6,30 5,15 olal 5 dials 4 493 L
adsl ades 5Bl o )l Bles Glapenn 5o
2 srw Lwly e 0 .(VY) wo 5 b deliis
b g 00,85 cole, bt Sliogas 5 Sl b ad ]
ldcgome ) cilegdge pal Jold dolisiw p Kol o>
A3l (egian il olws 5308 slhas
e dliday (b gly s92se slaoleial,
A0 b esrae b olws spdpon)S sl
b i o gl il Gl oS

OB R S slasl ) oo

6)u~’)i J-*i’)l u*’l**f’)lf 9 u*’l*-‘i’)ls

Gbg o)l Lol g el I8

ai) owlid 5 g ulin s

o995 ) 1S

b Sloxy
ICU s ¥
Jos Ul 23 Y
eV
Sby s | ¥
yolis s Lol bl Y

sb & &S aasie ;5 V0 Sl L gsdse (nl (ow)n
WS o G eaian s b el
el aeliiny SVlge 4 B L B aus,S cudlss o
Omaastia 09,8 ol ey ol Ho (Ye-1) wa
T2ly 039 03le D550 3550 50 B s )5 CuslyS o
D delidnyy SVl SOG 3 b 5 G0
bilgiome 2ly) oy sl S Sl bl (Lragy
S8 18 e b3 ojlee Wb hg, ol 5l colan!
A} 0 a5 Wed bl Glaies 4wl Lawse ol
Pey Bl Y O)lee 9 IS Ll oy p 990
S50 sladie; g axlllae Claal (g Il 5l eolatl
23,5 755 Wil (sl (gm0
Olaasie 5l lgime 2l Comd G sl
Error! ol 5 1) 0l 0 B ogd o Conlgs o
w3 4w i bReference source not found.

9o 9 )l (Fr9pe (Jy el aihe il (59,0

Sw)d x50 g G S slly jo e
bl ool eds g conluas b b slacl da i
slasl 1 S o Lol Glaebl el al8l cur
R i el S
Srbm gl Bre g piY S0 LU ah aiulys
A pdlel s gyn 1) asliiny adgl asas oI5
Wosls Julowi' g o eplonil (b9 10l 51
gl dolicew py )0 s alyine 2y Sl
adg¥ &S el oy, lyime (2ly) S dal
o305l S ol (VA) ol sols slpi (Lawshe)
S @layme (ooled a5 Sl o952y s ]
B G 3550 g 00 sl Il T 5 el i
23 iz g0 U 903 (lgime Jolod g i e
@le) Jdos 5l m 1) (e9o9e paatite wiz STo o)l
Sl oges sliul Gl a4 lei oo S asl ol Slgioee


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S0 (pudid olwd (5 23 1,8 (2Ll g (Slgy axlllae FB

Sy o du S &S Canl dpaastie slass Byse N

slass Byme N g wilosges Sl Jlorw o slp 1) sl
Jlade ool dwle lade ST .0ib o yaasie JS
windy ol o Glyme Jlasl (YY) wsl 255

oylads Jgo 8 Bl bl s aled (g )l
23,8 oo duwloee )

CVR Sy0 yO szjw YJ5..\.’>

oy ylade BBlos  Hlaasio il of 81 olaxs

-2

A

-2

-4

¢
Y
A
q

—
.

N el bgyye Lo ¥ i bgiye 1) 5l olings
A o attine Cenl bgse SIS HF b el by e
Lo ¥ s ool ) 5l 5 4 52 058 (o9 o0l
s 5 ol Lgs e 0ol F 1 el o3l ¥ el oolus
g2ly s ¥ s dly ) 5l 5 4 8 4255 0
et ool byyye zoly F B el moly ¥ el
els gl Jsd BB ke JBlas ()5, Y0) 05 e
slusS CVI asls S5 el </VA Ll CVI
Dgd Bd>  awl 465 T wasl /YA 5l S
o i, b 524 (5180 (ot 102y 310

ordy 9,50 CVR jlade pads ¥ oo)leds Jgoz 5o
ol el osel Bb sasms LSS glyl L bl
e gly, A e j0 a4 Sl ol gy ay a5 (i
s azye 9000 952y P CVR Sy oS oo 05,0
Cindy Sy CVR il sty B sliael sl
CVR e a5 oloiw o i aalys aS lade
Voojled Joaz yo a5 il slasl olasi 4 azgi b Ll
g ob ablys &8y (53 8,90 WS S el odkal
o et o adlal walgs Bis Yls ale

Sleolaal b odged chppdr 86 (nl 5l ()lg e

(waazs Jlglasl slogal eSS 1

JST IRl 50 B gt o Sl 4 bgye slaosls
(SHlel g eob, Slawlre I eolarul L g al 5l
Syge 5 aidld 59,8 1) Gl o 0929 &5 L slasl
Sae 4 lgiome glyy Cod a5 caing ools I3 .)...:T.:
axg b asdlas pl o ool bows oS g isloy LB
Sase Plas OVl o5 paass YL lie 4
b opelaid 55k 50 7 1) (5 ndy 9590 Iiome (s S
Slaws ax,m a5 Cowl o] gy adllas jo 4l 4 axgs
L crlple ol 550 iomb i 51 (2pdy
waass glacl slasws ol paas o (ol B
Fboolowl BB g e olawd Qi 4 o,y Sy
3 3y G, Sl lgmme gy (a3 (o 2 S (CVD
ey sl oo oolanwl (Waltz & Bausell)  Jb
ool 9 Oo9 G@‘a «(Oo9 Jo}g).o ul.»am as S Hge
Cend § S8 b S el 1) 45 e 0s


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

Bo

Ol 9 5,5 o]

JMie g 00 camlio aslidy slp (EligS W)
sy B 5l aS Cdpdy plgee cnlply ol - /AR
b gl 5 wad (b asliin Sl bl g
ol &85 IS, 5 (gl Hobo 4y izmen g Bl )8

adyl a5y &5 Slbee plxl Gl
Wi ooylal sl a S5 g, ion o oS aeliiis
3l abgpe sloolaibinl g bl 5ol b ol aslidn
ol 2l aslh (alyioe gl Cond dlex
omgoin Jlse AY 5l pd) S5 5 Ggys )5l
sl ol ot b gt FY (glaoliion y S
o & b el o BLIVE B Y o)l Jgoz 4o
@B azg b il ol gladilss 5l plas o
@y gy a3 Gezen milonse osel Cusny
wliin, o¥lste ind 55 CVI 4 CVR
odel 3 Johir 5o (ogian il oliws 530S
AR o aeliiiw  Flig,S T ol o 5
ol lin o, a Ll a5 Sl ol sy
2 Sk g Ol adlhe 93 (o l ol b
s F L5 Jlms VY oo 51 el ond il 5
Y. L*-‘)‘"" &S L8 8 S S Ghndy oy
ool plaizl Gogs 4 l) ddlse g0 (pl SYlgw dus o
il 5 LS glaailie EVl5w dusy o L &)
i 13595 5 (2Vb Coenl 5l )5kl (A s
lgee gy Comd Lld 5l (6 )55l adlge OYI5w dan

gy (b ydy S50

pae b Ghpdy pgad 50 sy (el slaghs, nle
Sga5 (6 S e sl Sndy
slgime ailgy pS e i et 510

dolidnyy OVl SO Gl a3l cpl ol
Foml VAT i a5 (Yl 5 00,5 (s
@lyze @l aFlh ggeme ;0 Ll oS B> g
s iy CVR Lolie (5l soums lis CVI
28 azye el 4 darg b (OP)adboe hpdy )90
CVI Lol e wsl YU aulity Llsime ols,
CVI ke culyd o (oS 5 99800 S35 ) &
b s (R )5 oy p delidnn sl
eilie sy atls a5 wal sy <IAS egias
|, CVI sl aploe 056 ¥ ojlass o8 ol oo

oo ndy 3590 S iaoy Slawi N ol o aS was o lis

fy

>, cvr
=\

CVl = <IAF(Y)

Y

dolidow yy (2L ipin 50
&ly 5o walitnnyy oLl ol o9y5lcasy sy
L bgwly 5l slacgome ) (Krod Glime Comliso
485y ogesl So e ]y gl 5l (6,500 asgazme
sl 00 Jloel tolojl 09,8 Sy Jiis Oj50
oS bl cur Lol sl Gees 4 e psl sy
by be el ouls ool w0 V B - piolae llo
Sl o 2l aliinyy Glaguly b B
4525 SPSS 22 5l eolarul b 1) eomas Luiss olKiws
@bl copo a5 ol s T mli wmoged Julow

6Bl adlie olgime ol (o) p 4 bgs e @l Y Jgo

x5 CVI CVR

Iz

S, cIVF VY el )l oK Giales amin jo ] S, b L e J S 90 olKiws o )

Oopds o/AY Y4

ol camliie )15 ol Uassl b (64,5 Sledlbl ass 950ty olfiws 4o

S, V8 s

Sl JE 5k )15 B0 9 b5 L ety oliws

hpdy AL s

3,18 5929 oo Sloc 5 o 205 ar oowlin (29 Fly {9ty oo o

Shpdy Y efpe

3,ls sledren 1)l57 Lilo b ety olliws [0 aid, I 28 wlMasl

Sipdy Y e

X
¥
Sl Y B el Jsyes silaie Wiy, 5 5l ks olSies 45 Sledbl pls 5 b codled (e ¥
8
5
Y

Sl 00 t5>‘)J° iz C?J"“’ 5 Q‘/...;)lf oles Sl ety olKiws



http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S0 (i o (6208 1,5 2Lk g Slg; axlliae FB

OlS leime 2lg) oy 2 4 Lo bl ¥ g

axd CVl CVR Jams
oopdy /AR <IYY Gl conlice yiglod Ceoyd [ gdlisg olKiws [0 A
Sipdy AR VY Gl Sl 3y oK 13 ez e g a3 A
oopdy /A N Gl gy o 5999 oliwd 0 157 5L 5 90 laladl Y -
Sopdy pas o [YA JFY el Bl )5 slaols 18 5 (60g,8 bl L e eols roled VY
Gl [ AV el s it el ol 50 (g5 pglas 5 JISEINY
Ghpdypac AR Y el oad aslitul alie 16 SVl |53y olKies 8 )Y
30 ol il e pladl JBlas c¥lsn sled Spdy sas 5 Gpdlhsl wie 90w,y 5l Jobb mls
B> oYlse asye Ar oYL Loyis o5 ol Js ol S5 el oad &l 5 0 s ool culls
SR OB Ju slasl Spdy o5 aliil> )L alge Vlgu plod Apdy poe Jolaxr cnl o Coeal
W PLEI A3l oo (8 piySlas]
Bla g pladl Blas adlye 93 (o) 5l Jol> s
g Ll SO sl oals dlle g 0 o alail> o150
Sy Sllasil adlie olgie 2ly) vy p 4 borye @l O g0
A CVl CVR Jaws
Sopd pas VY <IYY 3,10 892 g oliws jo alize slgnl, 4 ledbl 5g,4 SN F
S e AAAA WS oo et ) Sl b enlisie 550s ol Kiales N0
Gl i VY Ve WS o lISRL ialagls Gelol s 1,50 elSis sliml 5 b rale wlsi e S NF
Sipdypae cIOA /Y- 0 g liEeb ,50is olfis 1o Ty bayle s Wlgs oo ,ulS Y
oopdy pas oJAY LYY a2 Gules ) )57 Sl sbosls wilgs co 595y olKiws VA
R O O B A &S Zo o |y )5 egaste Sledbl wilgs co ,e3dsg olKws N
e [-Y Sl 1y Gialed 9SS ) 5 (b8 y i & ya3 930y olSClws V-
S5l lgie 2ls) (omyn 4 bgpe @S P g0
Al CVl CVR Jaws
oopdy oINS <IVY Sgd oo 0010 Linled Zabg 4y Il e [y olws Kigles j0.¥)
Sipdy A elEe ol eslin Lo (6 ,53L (sl 3dkitiy olSims 4o SleMbl uies 5 ¥Y
Srdy AT Ee el gl ool sl 5l olfies (o g slaan S oS g gk 095 YT
Sopdy cIAe o epe Sl o0y >,k (Quideling) Loasl ) 550ty sfiiws 51 solatwl gl YT
Ghpdy pas oY /Y- ol T 5y olSss b (33,55 (5,50l YO
Sipdypas /A Y WS (o 3k a5y ol Sl ool g, Gl i VP
Gipdy IAY s Col 5l 35 Lt Sy bty 4 ey s 5l ooliul (gl VY
Snpdypae cfFe oY el walp Gl G5 sln ) 255 el Wi (s e YA
B AN S8 oo oy Sjlees ety oliws b LIS p0 ey 4 )]0V



http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

Ol 9 5,5 o]

plodl Blas adlse plgie oly) (o p 4 borye @l Vg

axs  CVI CVR Sl
DRy pas ¢ [OF AR AS oo m2l,8 1) (699,5 Dledbol (oS 5 Gl ,5ilg oKiws Y
Cipdypas BV LYY S9b (o0 3)ly LSy Laid )95ty oliwd 13 5L 3550 slaosls ¥
Sopdy pae VY <IYY Sl (2,8 S polie glyls 5y olKiws WY
Oopdy pas ¢ /PA -0V JraS ol )l ol pucad g0ty olfiws TV (gro ol punsilSo ¥V
Oy pas o fFe [y Sl (Bl oMy oliws jo SleMbl 59,9 9o V'F
Oopd pas -/PQ <IYY 3,18 5ks Jolhe Blas ay o5y olKws oo 5 (g5ie el YO
Oy pas ¢ /FQ AR 3,18 5L 8 (JyuS Glladl Blas 4y g5ty oKws [0 Y8
Sopdy pas <IYA VY0, 5k eole (guldS pldl SO 4y Jadd oMy olSiws jo SYL ol e slogie 4y S VY
Oopdy pas o[A <Yy 3,08 5L ool (oS pladl S 4y aad IS slagie 4y cuiS  j9dasg ol [0 YA

a3 CVI CVR i
Sy +IAQ <IVY D9 oo oolatul (g larsl (Do g baslg s 51 ey olKws o ¥4
OOy <IAY VY oS eolatul ey oS I aisie aSs,gl e bl 4y Slul a4 ol )l
ooy 1A N Wled oo a1y oals QLxl gloosls He5Mty olKiws ¥
Gipdy pas ¢ IYA QAR A oo Hlis dodS g obisS |y L ools lyl Hedlts olSiws Y
ooy 1A N Gl ol (i Sy 58Sy oliws jo (SYsb (sl ool FY
Sk YT s b Jolas iy oS3 5 5 5SS gy Y
Gipdy pas /AY IEY el oo solaiwl oligS slauS 5 SYsb lauS gla a4 ety oiws o KO
adlgo ;5| alol> @L.; ilools plaiz] g5 4 ladalse 9 u;l)o‘ Cudgiote ddlfe g0 e 3 Sl C.)L.)
@b.})‘ Gl cwsl oo SIIVY Jaaz j0 )15 slasal, Y g kscal.o.:{ Sl ool wlyle g0 g0 QL..J oslazul
Yl ‘SALQS a5 Cowl ous ‘57-‘).‘4 o ¥ adlie o0l adlge SYlgw o 6§|5 Doy O,90 ‘Sﬂ)lo‘ Codgdore
85 B J lael Gk sye ] b sl oy (a3l Bl a (STl Cyspins
Gl & Sl G50l sl Olyed lgime (2lg) S
Sl Cogazme plgime gy (owip 4 by @l A g0
] CVl CVR Jlaw
oopy </AQ <IVY Gl ageie ity olfiws o ol eoliiwl (g lazsl (Dl FF
Sipdy pas /A <IYY Ad asiie ety olKiws )3 0als ool isles sl FY
Cipdy pas +/VF <IfY At S Il eMty olKiws )5 oals oolatul sl K, A
Oy pas /PR <Y Wgds g0 0 0ols isles ;gMis olSiws ;o Jled slo 0,2ty FQ
Oondypas ION oY Kgd e o0l iuled iy oSws )8 peiiuws dnlie gl obgo sl 0.
Gl pae PV T 555 oo o813 1, sl o) oty el 1t g olSis )
Sipdy pas +/OA ole¥ Al SSas B S0 51,90ty olKiws jo oads cols yisled el .OY
Sipdy pas /Y)Y AR 3,18 srwlie Zosg 5905 olKiws dxan 15 sud ooy ialed wledls Y

2 sleialy plgize 2ls) (o) p 4 bgrye @l V- Jso

axs CVI CVR i
oopdy  cIAY <YY 3,10 3929 "M gal" 4 3F Mg olKtws o OF
ooy /A <IVY A2 (oo imled |) w0l slo (699,9 ,95sg olKiws OO
ooy <IAY < /VY Sl pdy Gl sasre codlad dm ) Hedlsy oKiws 4o .07
Sopds o IAY e sl 00 )5 Lo J S sl pladl 0,8 weSre (5lp dazme iS4 )T ety olKiws OY



http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S gan el oliws (63333015 2Lk 5 (Slg) anlllac AB

S S35 5 5o Ao b 3 .5,5 3 oI5
VW Jgaz jo a8 cuwl ol )5 suienls ) coy ppm
b s £ aalie ol o gl ol sals &l
3088 18 hpds oyse ol Jlge Foolaws a5 ol
ol byl @l el als @il)l lallas aalge Vg
Ol OYl5e aled &S ol oo b Jlses A daras
&La.c‘ u.u).nb Q)B.A 9 ob; uw..s ‘S,YL; CVR 9 CVI

Sl a8 3 18 8 S

oolaiwl ((gaindguw wadlse cwyp 5l Jol> gl

Slas el oo @lyle Ge o lalas 5 careinls, ol
@il lr b 308 el slo s
s & ol 00 @)1 1) Jgdz 0 45 (sokadgms dilge
Jss 5 ailge ol SVl CVI a5 el onds >b
S VY sz o el ml LT CVR Ll wiog,
oo @)l ol oslitul 5 ,dy0,,l5 Lol (sloailse
oad ALk e 8 aaras ol oLl lp ol
Jo slasl ppd oy o] OYlge el a5 col

ooy olgime 25y gy 4 bgrye @l VY Jsoe

A CVl CVR

Jlgw

Sipdy s VB —oYe

2L iy o) (29> g 00ls plnil S dge |y o)l OIS (0SS (e )30y olSiws LOA

Chpdypas JAY Y

0ol 423l male Codled (55, 2 8yt JyuS 45 WIS o oS e 4y et olKius O

Chpdypae JAe —e]eY

S 29> Do mlo) Ho g ools plxl il 1) a5 WS 0SS e 4y My oKiws e

hpdypac cAe Yoo

WS &8, 15 ol plosil 6l 1) malals 9Dty ol £

Gipdy s olAe oY=

Sl pols el e aST 1) (g5 o 599 oKy FY

oopdy pas /YD e V- oS JelS (gt Ce g L) pisllg 0,5 ales o8 e (olid 5o g5ty olKiws 3l eolasul £Y

QL...;‘ oalazul (5>‘9...’>u k5~’~‘5) r e Jay).n c.vl.u \YJB»

=i CVI CVR

Iz

Sipdy AV Y

Sl ul.w"s ool )5.131?..:5 Ko )‘ solawl £F

Sl ) AV

Sl dag )5 5059 oK 5l oolawl £O

B Y +/2 < IVY 1S oolaiwl Mg ol [""19" s odd allgl sl Joadljgws 5l oolainl gy £F

Oopdy oA i ploauas Cledbl 5,5 § 99,9 e (228U ;e9dg olSiws 3l oolaul jo £V

0,5 eolatwl HeiMuiisy ows 3l le oo Cuidao b Sloj o 10 FA

Siiaiald; lgizme (2ly) (oyp 4 bgrye @B NV g0

Aoy CVl CVR

JIgm

SRy SINY e fe it 20ly Mg ol oolainl L IS o8 £9
Y -IA¥ -1£. ped (2oly 90 oKiws Giules axans (g ol S g o5lail 51V

Sipdy IAY Y

ools Cols ) wlaal jeMiy olSiws jo oaud oslaiwl sle aaSs 51V

Y <IA- o[-

e 25l WS e 55T B 5 o0 Sgar |y Sl Ll olKius aSiyl 51LVY

hpdypas cIBA eIY-

e 2, 05 oSS 1 )l olKus (L b 0tS e Job a5 Sley e ol LYY

Oindy pac /YA JEY e cols ) Gulesl gy ol j0 sas solital YT glos g 5 S £l 5, 5IVE

lallas olgixe 2ly) ow)p 4 bgrye @ls N Jgax

Jlg

ool (@1, 50) W g3 51 6 S5l ol sl 50y olKss VO

Oopdy c/AY /7.

ool canlin S ol Sl 5 e dlas jaseis Jald o0l olSitws sl plisy V5

Sipdy Y efpe

u*‘)i‘-\‘ [N o |F

Oondy  c/AY i

Gl ol 38l gy s pal 50 a8, IS 4 6, VT glas VA

Y N ARG PUPRR-ES ool S92 g glhaz aS by el g = H99 g o 'A‘)YT 5 slao 51A-

oopds  oIAY i

el anmeizs BB o] Caoal (e 950y olKws pl VT Gl () Kot K5, b asg5 LAY

Sipdy I e

el 00 soliiwl (g 1o g (5 Mo lap VT 51 Glosen o0ty olKws 4o AY



http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

Ba

Ol 9 5,5 o]

po SYliw den glp w85 15 Bndy 990 O
Shde lagieyy o 285 plnl lpime 2y, ey
5 Wb @8ly Ghndy ojge o5 VAl VL Ll asls
OYgw Iy ols, als IS Jlade o coles o
s 3l omocel Jo8 LB Jlade a5 ol </AP
Sl 5l 52955 by o 09,50 5 e aslidn
SPSS 515 losls ws,S oo 415,65ty olSiws b aS
FlisyS Wl e a5 ol ol 5UT mbs g ab
wobatsl Slalllas b ol 5l bl e +JAR ot
oud plovl Sy Sl pie S9; 2 4 alie
5 byl opzed glacysgame b aslllae ol 5o Lo
dCU Lme a4 oLl 08 8959 ojla! wlKiws JUT
ICU (i o)l b ol o9 o 3 52 (o2
Lo axlse o) S0 Cqz Sloj 5 )15 jLad [bl
5 el ol g5 5l dnlllas ol aS5) 4 azg
Lol oldlas sl asls wasl ol 3l ad oglad
Lol Dglaie ge 2l

& S Ao
B o Yaaso a5 6 pdo )5 Glaal 4 axgi b
Jyazme dasie olal (cw)p sln o laibial slogin
3 e Lo K0S o (g badelidiny 0odoe ke
5 e ol gloacbiany Jlis 4 adllae ()l
L &S Sop Olyges o) Bhl, ol L 55
L Gehie b))l @mbs eanas (lis YU plaebl el
Oilple smaledgy il g el il Slaal
o labinl asbiiaw oS abg e Sl b 5l e
wlo |y clio b 5 sy e dald oS
Jlesl ©j90 30 Ll cnl as caS Vb Gloebl b lss e
o @l bk ((Sap e ol 65,
bl 2Ll s cwaS i)l 4 ok jlw S

IRJUERTAPES

9 Sl 03,508 5 grmg Sl (st S dd )8
G5l Solaie oolatwl (glgimme a4y ati
a5l s Wl Famn 4 42y L Sy sleollins
Ol ol Gl gy Y 2SS slal 3
oot bl glallas £y 2alS o Lo el Lls
pe jo )5l azgs BBl 080 alews
Oyl sasie Wals Gl Sy Ol 5l ool
b i Sy Sl ol i s ]
g B A S KA cwlie g Ceps el el
@ 5 0ps 8 ke (b e Sl sla)eiss
anly> udlaal 4 Slpess ol )5 o5 yo £,
5 oblb lole o5l e ol gl e,
ilodawsy 095 SBlaal 4y 1o olapiwaw iz liaind

oS s, el yy EYl5as 4alS” anlllas ol 4o
B sl 0550 ol bl 5 ead oislzel e
sile 6pi0p)lS lodilie arllae ol o S
5 Sl Cosgame pladl Blas (g dBlasil
s badlie cpl sl @ly hpdy 950 (Gaedgm
@ Al 9wl Gpdonls Lol sl S
5o laailpe sl ite wilp e eslitul Lo
§ ol sl ey Sl sile s oS
Skl )8 leal, bS5l S g
5 obol eslinul il )L Blhe S0l
o palas cpl sl &8ly (pdy 9 9e sareials,
ol el g Wyly (Shn Dl 50 setee sl
loaidly (nl (gl oo Sl €95 (0l (o250l 9 2L
(YY) ohen 5 ity GBI T L ojlse 51 cam )0
5 Sl BT man 5 (YY) ) Sae g o lgol BT
o)l cllae (8) o Kan

hasidny 2L 5 2lyy Glp adlas Gl o
g lypome 2l als (alyime alg) S b
ol oals colaiwl Flig S W cuye 5l uoren
5 o8 plowl SYlgie S5 SS Gl e 2y, S

185 YL LT giome oy, Comd Hlade a5 ola i


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S0 (S o (62093 1,5 2Lk g (Slg;y axdline VB

Refrences
1. Albert W, Tullis T. Measuring the user experience: collecting, analyzing, and presenting
usability metrics: Newnes; 2013.

2. Stanton NA, Hedge A, Brookhuis K, Salas E, Hendrick HW. Handbook of human factors and
ergonomics methods: CRC Press; 2004.

3. Wiklund ME, Kendler J, Strochlic AY. Usability testing of medical devices: CRC press Boca
Raton, FL; 2011.

4. Abran A, Khelifi A, Suryn W, Seffah A. Usability meanings and interpretations in 1SO standards.
Software Quality Journal. 2003;11(4):325-38.

5. Daniels J, Fels S, Kushniruk A, Lim J, Ansermino JM. A framework for evaluating usability of
clinical monitoring technology. Journal of clinical monitoring and computing. 2007;21(5):323-30.

6. Pedram H, Karimzadegan Moghaddam D, Asheghi Z. Applying the 1SO 9126 Model to the
Evaluation of an E-learning System in Iran. Journal of Information Processing and Management.
2012;27(2):496-518. eng %@ 2251-8223 %[ 2012.

7. Bhutkar G, Katre D, Ray G, Deshmukh S. Usability Model for Medical User Interface of
Ventilator System in Intensive Care Unit. Human Work Interaction Design Work Analysis and
HCI: Springer; 2013:46-64.

8. Lin HX, Choong Y-Y, Salvendy G. A proposed index of usability: a method for comparing the
relative usability of different software systems .Behaviour & information technology. 1997;16(4-

5):267-77.
9. Wiklund ME, Kendler J, Strochlic AY. Usability testing of medical devices: CRC Press; 2010.

10. Richard JCM, Kacmarek RM. ICU mechanical ventilators, technological advances vs. user
friendliness the right picture is worth a thousand numbers. Intensive care medicine.

2009;35(10):1662-3.

11. Sawyer D, Aziz K, Backinger C, Beers E, Lowery A, Sykes S. An introduction to human factors
in medical devices. US Department of Health and Human Services, Public Health Service, Food and
Drug Administration, Center for Devices and Radiological Health. 1996.

12. Fairbanks RJ, Caplan S. Poor interface design and lack of usability testing facilitate medical
error. The Joint Commission Journal on Quality and Patient Safety. 2004;30(10):579-84.

13. Martin JL, Murphy E, Crowe JA, Norris BJ. Capturing user requirements in medical device
development: the role of ergonomics. Physiological measurement. 2006;27(8):R49.

14. Graham MJ, Kubose TK, Jordan D, Zhang J, Johnson TR, Patel VL. Heuristic evaluation of
infusion pumps: implications for patient safety in intensive care units. International journal of
medical informatics. 2004;73(11):771-9.

15. Zhang J, Johnson TR, Patel VL, Paige DL, Kubose T. Using usability heuristics to evaluate
patient safety of medical devices. Journal of biomedical informatics. 2003;36(1):23-30.

16. Faradmal J, Keshvari Kamran J. The validity and reliability of an usability assessment tool for a
web-based software. Journal of Ergonomics. 2014; 2(3);57-69.

17.  Leedy PD, Ormrod JE. Practical research: publisher not identified; 2005.

18. Lawshe CH. A guantitative approach to content validity. Personnel psychology. 1975;28(4):563-
75.

19. Jacko JA. Human computer interaction handbook: Fundamentals ,evolving technologies, and

emerging applications: CRC press; 2012.


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

By Ol 9 5,5 o]

20. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS quarterly. 1989:319-40

21. Lawshe CH. A quantitative approach to content validity. Personnel psychology. 1975;28(4):563-
75.

22. Viitanen J, Hypponen H, Laaveri T, Vanska J, Reponen J, Winblad I. National questionnaire
study on clinical ICT systems proofs: physicians suffer from poor usability. International journal of
medical informatics. 2011;80(10):708-25.

23. Edwards PJ, Moloney KP, Jacko JA, Sainfort F. Evaluating usability of a commercial electronic
health record: A case study. International Journal of Human-Computer Studies. 2008;66(10):718-28.


http://tkj.ssu.ac.ir/article-1-869-en.html
http://dx.doi.org/10.18502/tkj.v10i3.230

[ DOI: 10.18502/tkj.v10i3.230 |

Downloaded from tkj.ssu.ac.ir at 8:02 IRDT on Monday June 3rd 2019

(S0 (pudd oBwd (62393 2,5 (LU 9 Sy axllae \YE

Validation and reliability study of a ventilator usability assessment tool

Paykari A'(MSc), Mazloumi A**(PhD), Halvani GH*(MSc),.Ghaneh S*(PhD),
Mashayekhi M°(PhD)

! MSc, Student, Ergonomics Department, Faculty of Health, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran.

2 Associate Professor, Department of Occupational Health Engineering, Faculty of Health, Tehran University of
Medical Sciences, Tehran, Iran.

® Assistant Professor, Ergonomics Department, Faculty of Health, Shahid Sadoughi University of Medical
Sciences, Yazd, Iran

* PhD student ergonomics, Department of Occupational Health Engineering, Faculty of Health, Tehran
University of Medical Sciences, Tehran, Iran.

® PhD student Biomechanics, Biomedical Engineering, Amir Kabir Hospital, Arak, Markazi, Iran

Abstract

Introduction: Usability is an index to assess a product from the viewpoint of user's satisfaction,
efficiency and productivity improvement. The main attributes of usability that are derived from the
human factors and are used in usability design of the interfaces include: compatibility, consistency,
flexibility, minimal action, perceptual limitation, usefulness, learnability, ease of use, minimal
memory load, user guidance, satisfaction and errors. The main aim of this study was to assess the
usability of interface design tool for a ventilator utilized in the hospitals of Arak city, Iran, and to
study its validation and reliability.

Methods: After constructing the initial questionnaire from the standard sources, specific techniques to
determine the validity, and Cronbach's alpha coefficient were used for the validity and reliability
study. The study procedure was determining the scope and dimensions of the questions, drafting
guestionnaire, assigning members of the expert panel, study, questionnaire data acquisition and
analysis methods, determining acceptance criteria of the questions and the content validity and
reliability index. Final tool was a 42-items questionnaire.

Results: The content validity index (CVI) of questionnaire was 0.86. The results showed that the total
Cronbach's alpha coefficient was 0.89 as an acceptable value for the reliability of questionnaire.

Conclusion: After designing the final questionnaire, and the reaching to the appropriate validity and
reliability, adopting this tool to assess the usability of breathing apparatus (ventilator) is
recommended. With usability assessment of such vital instruments, quality improvement, higher
efficiency and productivity as well as errors reduction and good design user interface will be
achieved.

Keywords: Usability, Ventilator, Evaluation guestionnaire, Content validity, Reliability
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