[ Downloaded from jhbmi.ir on 2026-07-07 ]

N St 5 oD Kl 5] Al
Ky Kl gl Ao S o

17494 A/"*/H/.Itj: :JMF.:.J 099

(AU ot g 3100l ) K31 S sfe 3 5908 SEND! i (5 5843 2,15 03

'l Loy (B dbly oo T ygy (SN 4B 318 se0 FT T g Gl ! ! L Sdle o e

WAV e gy @ WAV o sl yoe

2 k) ol by & Canl Gl jlogy SEMB] piums mre Gptams ) (S (Kbjy S)lde 5 (ks pluss 1dosle
Slgs o (g )5 Laly (6 0dun )8 OMSUie Dgus oo o3laiw] Loyl jlows Codlo CleMbl Cyppde g a5 g Gopd sla iy
M ololis Bua b aallas pl Do SleMbl cbapiuaw b Jobs 0 lu)l8 (gyg0,00 9 B> e po ialS csly
b plo] (Sl jlogy ST s Sy (S jy S)lae 9 (S pdy o 2 00,8

iy j (BLST L)l By 5l ealiiel b ceodle SleMbl Cypte jaattie gy (abis — o adlas ol > 1 g,
03 B ) 1y it () (6000 )8 OMSlie s 30903 (wy 1 (Sl jlows SleMb] w1y (S5 SHlae g oy
Ldg03 asede |y CMSie il 9 (gaueg,S NieISEN (¢ )8 Lo

Colep ol 90 4 baype OMSbe dlass iy b glolid (£330 )8 3,84 pacie St FY dlisd ggeome jd 1l
5 Spiilhsl Jol 4 by JSie dasi opyieS g JShe A plS o «gyglol sls @ s 5 €ladylilinl § 23195
Ss pSoke Cpyidn Xdg madg g Syp OMie 03y > okd olwlis O ZOAY g (Ko V) Codlil I8
Jol 1y oMo i 1k (308 g Kool (b g (3Ll sbdind § Cplumw Cundg zade? Juol 9 1) WSt
sl €llas i 6 Siiy»

s Sy (S5 Syl 9 (ol e ) 53 Sl O ) (g8 B Slas (BLEST oLl B9 b 36 g A2
9 o3 &5 3 byl )90 Sliwslen GBI w6 )8 Laaly ©MSEe 28T (LI s Sl ololid (Sl lew M

A3l (63998 wiam (] B MBIy g b bawg bl Mol g witas widg

v;”,'la.su:_ﬂll{é:ﬁai)l.u,d:,_;\iQby\blwéﬁ;\,’;ﬁ)b’&b)\.uj swl...c«m:,‘él)a.,\:..ﬂga}mb,y Jxévuj/éaQL»\ L;",.vu,:.adl.,g:\..p :6l’»)"
A=R(0)F PN (S s 5 5 Cands S5 ey 5 ales . SLESTT L 5 )

Ol OIS OIS (S ke o8kl ¢ (ST otSTils (Dl DAY (6555 5 Sy ke 05,5 cadln SAMDI Sy ke pmiind (5,575 (5 gl )

Ol QLS OIS (S, pske &l e SleMl e Sl S e bl o S <SKley 5 (51875 Y

012l OIS (OLalS™ (S p sle o231 Dl AT g jyoke Dl S o €3l (Bl SAMLI Ly sk (515875 ¥

B DA ke o S o S 2188003 OIS S5 ke o8l c(ssly 515k 0 e b8 (OLBIS 2 g Okimy 95

« Email: Enabovati@gmail.com Y —OBOAFIM 1 giled o las e


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

OlSer o e Solo

S S e g by SN gl (652395 2,

Sl @ia L dow bawgs & (hg) (ul )3 29800 g
B s (g )8 Mo ZA=VD 05 o plox]
DA sl lubis
IS plois a (Sbpy Sl g Ghpdy plass 2
S Gl Sl GBI s (St ) (2 Fokee
Ol o glacss J, 18 ()len Ghpin ¢l ol
leMbl e ¢ Sloyd g (masuis S0 (gjya0ly
ool UL_»))LQ» )] ul)l_ou) JLQ»;‘ 9 u’.)l>4_;l> cu@..>)_)
Anly ya 30 Coedlw aleMbl ey pao daly [V ] dad o0
o LS 40 Cus el o @igliad jlae Wil o Sl
Sl g (il i 12 298 Cgxe (Sloyd dlg
015 (2Ll sl pl )5 (53)5 Jurend jglate 4 & (S35
S )y By O] 51 4 13l g5sS 4 olgen b
B o)l pad 55 hlen gaiecalsy Gialil caa 55
Ay B 4 ()90 e ) nl Gdp S 2L
Jomol 45 el ] 5l SUs syl 53 0 plog] Sldlns
Sl g iy i 25 5> Jol sk 4 (pdp )8
Cuol 0053,55 cole )y Sl jlow leMbl cbapinaw S5
2yl 4o 4 (egame lallas 5 oS s o 51V XY]
Al gy (Sbiy Sl g Sy e 1) )8
Lo [V ] oad ool (630,08 (2bj)) S slosg,
2 ST ool Ghe)y dm piwsm 5 =l (2l
Wby ojly 5l et 4 (6,505 Sl ylony SleMbl (clapiin
o) Baa by Giagiy ol VY] el a8 5 plodl
s 3 (SBi Sl 5 GSpdy plew 2j Grdd )l
= 5 =S olame an by 03l Sbiwlew leMb]
2 oad sl liwjlew aledbl slagiuw op poslal
bla o ez p (e (b))l 0ged L T )5 plosil ol
FSa o Gud g ololid (50,8 O § cixs

D9 (el i ) ol > OMSe

099
S9y = WAVl 53 (ohaile — ooyl ©)jg0 & adlllas
Sl Mol s Sy S e g iy i 25
05y i b b 53 0% plosl by o3l Sbiw,lew
20,5 plosl Gaas <o FVO b sl o )0 iy Sukad
Soshtewl Jool coley olime (ooyp 4 (Sl b))

dodlo
OPmS n 9 nete Sllon Sl byt
S S 4 sl o 0 &S Aitd oMbl glapiuns
Oliwylon QUSHI & oS 32)b Sl et (] 2098 0
)5 4y sy € 5 sy o gublye slaculed sl )
i L) el 1ilg e Seby slalas zals
@b o3l s oo ol G331 (S el
DY) W Coodlw cudlye B amdal)]

A Wl wslgn cooMw SleMbl glagiwmw cpl 5l (S0
by olise 9 bl Cad 395 04 (e s 3] Sl
alaz 51 0] sl 0395 o L 5 13 )15 Lausgs o
Sl (6 A )8 OMSLe ot ol iy 5> lge
oyen |y isu il g G S () Lol &S
International ) »,lstewl Mdlops olojlu [F=A] 3,0
ISO(Organization for Standardization
WS (o iy 5 cpl |y SlMB] i S (60
g —iou 5l o o)L bas Ly uilen o 45 Slie»
Ol edltul 3)50 0325 Blinl 4y (s sl griecols)
o i (6 pdd )8 ladd [A] €0, 5 ), 8 ol
U 6 Bl 5l g ook yalls 4 slaylS plool &S 39,00
soate ao LIV e 39 (ySeo jf o )LS (6l eplox]
ledbl gyls8 5l (sitonte lie e Gl
lil N el ()98 wiswr s i )8 & @295
S5l S b)) e Sl | (So it (528
i (25 Ol b dally )3 (ogad 4 b CleMb
lolid )3 g 63 )8 (2l VY] 39500 sled 4
leMbl glapiww ool {IYV] piwaw God g cars bl
by ilwdinge 9 S 390 ool oMl il
V0 V] Ghyls calos) Ghalidl DY ] i )5
5 i Sy 9 Ghjgsl sloatyse g Lalas tals
3313 o] W] it 5 oS Ll

slagbyy SNl w8 L) sl
i)l Obey S Blasst oLyl o)l 35y (b
boly grdpp)lf oMie plolid jolate 4 s pdap)lS
e ) Laaly Cdllas Gliee ) ol ) sl o)
8 2Ll 2y50 008 (el ey ) )bl W18 (6 pSG L
A oS etmen blje cle @ ) il VAL 355 0
e g ooy & il 5 plonl Sl (ol 5,8 ¢

Sl 95 02 S 0 @ 2)93 5k )] g sl sgame

M Journal of Health and Biomedical Informatics 2019; 6(2): 80-89


http://jhbmi.ir/article-1-351-en.html

093 8 ylowd comivd 8593 VAN (4l

S5 S j 9 oDl S lo il oo

il slagbyy o yord adlis I (S (SlasT obj))
b sl gy ol DIV] el )8 by s i)
o> Nielsen ysg, ol 5 005,5 8,me Nielsen Loy
caley wmlS baly (b 53 1l oS 390 (Byme | Sl
Oigy ol b el Hlis Y Jgds j0 Jgol cpl [YY] 205
2 ©gldd g olS bl (yp Caa Cbj)l 8 g U aw
S & 0nd s ey Sl 2)iliasl Jgeol b ) ciillas 550
Ay lo o Mo Lol 5l ey [VF] Lo o aid )T
e S el |y bl Jlazs! elassly 5 o)l e

VY] 5500

SLEM! s )8 by (b 55 0l s Gl
S el Limgh cpl 5l ol sladidl ases (o o)l e

A8l oo (s lo
plosl (SLasst b))l 3 paastie )3 gy bawgs adllas ()]
S8 il p 8 Al assg ojls Lackjl s
Ll as o0 g ablw sl)h 45" coodls cleMb] o oo
byl 585 90 9 Wdgy Codlw CleMbl Calises (gl g
SLeMbl lagiumw b a5 coodl cleMbl ()9l 48 15))
anp BLST byl Gy oy Ol 09 Wl cuedls

A5 03l aeel b)) ol (oled 4 es g 5055 g0

DAT ol 5 o BUST 25,0 Syl 1) Jgo

iy hol Jo

[ Downloaded from jhbmi.ir on 2026-07-07 ]

LS 08T il )3 cansyd (slaply b sl 585 s 43 aosl 311, o))l ddons 1w i Cuxdg Zodg \

&S 3y bl ol b )8 (gl sl panlie g coloMassl «lalS 3 )b 5| gmals s 51 oalizl (gl & L wiww Bl Glod g i Gy (Slgen Y

Condy il il Slorho lilen 0% 5 2ha )58 @a" A0S GBI L w5 Wsd e ot o s L) e el )8 s y2 Bl 5 )8 Jos (5] ¥
el 23 10O 5 UNAO (slodiy 35 95 )5 ol i

3l 015 o3lizel gy Jgeo! 1 oy b sl oe SlaSy leo gl Cilisee Sl b g bacyndy wlols' U 45 3lod 1335 b ol o bl 5 51y cls, f

S oy |y wiodg (la ol s LalS 235 (e 9 05 ol o5l ol 4 el s slaply ol oMol 5 ool (aseis )3 ollS 4 oS 5

50,8 Sy ballasd by wily onds Bl s slo byl sl i b g3 sllas ply 5l s led (6 )Sols s £48g 5l a8 i8> 1)L s 1 o Sty 5
3l ol IS (sl o plodl ) B colled o 4l (Sl

AL it SEMb] 0 50w b1 4y 5L L5 )8l ody JBlus 4y )8 dladls jb iy 35 9 claladl eslusl ol 51,8 (15520 10 b ool sl 4 Lasuis \4
sl

oa),Tﬁbd,\zgﬂsb)éﬁ)L{a,)f,:,mL;Lm)‘L,_JAS,\Ash69>d44W.),&@Wha,,so\mlf‘}aw@,dublzﬁlg;luw\ sl ) g (g piyllass] A
S il pozad |y S5 loladl ansl azils ojl] oyl 35l

D945 0430 yieS (59w OleMbl 355 o sl (5y9 08 e SleMbl 1 ookl uils ooliiwl (g g bgyyel CleMbl folis plyy (slayolS ol (shb g Blilyj glaas a

0l Ysb (s 4l e iled paseia |y IS plsl el 5l 2)90 Jole 5 2k ) 5 Shete 5 goiea JB (S5l 4 4l Leial, Silwdites 9 loial) )

VO] 05,8 cpus
3Ll 1K JSia Ll s b cgelge J15) S5 -
Sy b adl .
JSetie o ade L)l g5y e k) b -
Sl o]
Ll ygp ondsl 3 JStio @by g0 )3 1pglis -
y33 3ol Saome 989 jge 5> Sk lon
$g00 Jalgs
o oid oyl el Nielsen coss as s whie
polas ddsye 0 PIA] b 0ol LY Joas o JSie
03y g | (=S 5D odcal e s Mo s Sl
L Laodly [YF] Sud gandiwd ¥ Jgdo 5o ol o3l L
N8 Jelosiga 125 3)50 JuST Jljile 3 bawgi g o Lol
S

Sl &y Jol dlsye ) 45 el dls yo o )3 addllas
5l (KB Silae g Jhpdy whes pj Jite j5b &
5 5315 )13 wyp 3,90 Ni€ISEN (6 pJud )8 ool cole,
opl 53,8 3,09 lmosls (gy9l5,5 py8 13 1) o il MSte
T e JSaiio pU Jold (gt Yoz (ot 5l JSiite 3
2 gm 0dd GAE i)l Jol g JSde Jore (JSida
ONS e Cnd iy (L) A8 j9—d L po> k> e
F oSS oMo 9 <85 )8 (qwy 990 0ad (lolis
o=l 500008 as OMSin jl (sanly ) 9 Bl Cond
Cbl OMS e y50 )0 HAIOME] &gS o Sy duds
xS Jomol ) pluSym Lol poliatsl 5 oa s
P8 aby g ash)S I8 w)p g con 3,50 Nielsen
S by Jiue g 035m0 (o b GLbj)l pow al> ye
225 lae 38y Sy 1ad o b ]) S ol a2 ) s

Journal of Health and Biomedical Informatics 2019; 6(2): 80-89 AY


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

OlSer o e Solo

SR S e g by SN gl (652395 2,

JKiie o 83y 83gume 9 Lot A2y (gaday (while IY Joua

By g2 G il sbkol 03,
)5 3¢y Sito o —lo o JSto 86
8l 4zl L) ol 05 4l Ko 0,5 Mol 4 jl NP ) S JSe
sl gy gl 53 s ) 2! VIS =¥/ Y S8 JSito
2355 )18 oYU Codgl 3 Wb e Conl pae o] ] Y/& -Y/o Y Shp Sk
sl ol JSite Mool Jguao Ml §1 Jid ¥/s ¥ ¥ oy JSito

JSie A L «gyahly sl pase iy 5 <l sl
(Y Jsss) 595 (1021 ¥/0)

Cundg ggo ol )3 OMule ad (50l o iy
il sleaisy Lol o YAY ud (1:S0ke b €t
b a8 b sdalie Y/AF Cud (Sl b €odls )b g
Sl (a8 CES B S ) St das )5 g
i 5Sin L €las ] Sty ol |y Sk s
() JSs) casls Y0
(LOYIY) 3590 ¥Y 00 olwlid 5ydte Mo oo

(¥ JS5) S39: sy JSo (4510) 3,90 ¥ 553 o

=W
SUST b)) Gy 4 (SKby SHhe g (ol whasw
ol bl b5yl e85 518 2Ll )50 Sl g baws
iy 4 byl plS e gl Sk YV (8L 4 e
3 i sy Lol |y JSie ¥ 5 Y5 5 65 Y
3lge Bl g oad olwlid OMSde (abzen 5 S
o by (AYVIF) ke WY ol ololid 3 yite oMSis
bl Objl ke bawgs (AYV/F) JSite VF 5 Obj)l
9 BleiSh colep Lol 4y slaie Jlolyd o i (0

ol dlans o BLEST byl Jgol (wla! j 00w (o lwled (60390 19,15 OYSUie dlaad Y Jgus

bl bl o digod 8 (Ll 5 0 JSUino dlans WS Dl OIS JS' dlaes ST 2L, Jge!
& JiTYS s 90 e 5 ydin (e yd)
T TS 3\ S VS 3 RT3 3\ B 1 (5 (e 2)
W IV S o L S O Y Y Y \ A(YA) Y+ (VF/Y) s Caumdg Zoudg
Lo li—dley o —S81S ol moles \ Y Y \ Y AOY/R) YY(V-/4) b g s Oy (Sloran
o baye (Nip b gloailis =3l
Oilg U g g 8 dls po 4y iy \ ) Y Y Y(W/Y) Y- (3/0) bl g )5 Jes ol
)6 5939 5 Slos foapan
il e lgie gl 0y o ¥ Y ) Y 4(V¥/) YY(V/Y) b lslinl 5 5 lgiSs cale,
b dls Sl ol @, 8 4 ol Y ) Y Y AOYA) Yo(VVA) 5 ololid (aguls 4 KoS
psriels LS el g sl e oSl bolas &
o
JB 5 5l slmosls o))y SleMb . \ \ y ¥(Elo) V(oY) sl g i
23,005 D939 aosld dgy9 (slaalid j> cud
Gl eSSl solel slaals Y ) ¥ \ \ a(V¥/a) Ya(\£W/Y) Soahlb b 4 pasis
i jlete (6l
& gdime g oy lpylS L yiwd pdaw . . ) V(VF) Y(V¥) oslizul T, g (g pdillas]
ol Gl piaangun
Ao S 3 dg39e SeMbl polis ¥ \ A(AY) YE(VV/Y) b g (Blilyj gleais
e piales Slxio 3 g Stales ok
FOMIPRS
ilize (sl iz ) caslio (sloial, ¥ \ Y(F/A) VE(I5) oo g ploial,
)8 3929 JliBle
% i WV 1) q FY(Ve+) YV(Ve ) Js
AY Journal of Health and Biomedical Informatics 2019; 6(2): 80-89


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

@9 D)Lo.vtv cw 0,9 dYaA UMU

S F S j 9 Eaodw S lo 9l dloro

s, 1S, G,y S —— ool Sl

e

A

i

Nielsen Juol 65 (wlw! 33 (552843 0,15 OIS0 Cawd g Slglyd 1) JSW

Sy
1.aY

>
VA,

ISie i ayd wlwl g (65003 9,5 OYSUe (Slgl S Y IS

Journal of Health and Biomedical Informatics 2019; 6(2): 80-89

A


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

OlSer o e Solo

SR S e g by SN gl (652395 2,

@l bl gegialy o Jds (g 9 3 Slysen
2 el ol ealey o Sl len CleMbl clapiu I
slbs olasy s £05 VY a8 0 LS dslllas S [YA-Y]
oo Job I phos S5 OMSLe Jds 4 (2950
5 s [PV ] ami &) i Clegdgo okt nle
3l oy LM (sla i o ]
284S Wles b glaisS @ ) piaw (ioled COlxis
SleMbl oyl 15 g oo odlatwl &yt 4 &S wisl SleMb
D9b (o Gl oS old ) 5 Ll sl

5 BleiSs colep Jol oaal s 4 gls wlol
Do JSKie Slglyd oy i b oMis 3 (S «lad sl
CleMbl pin 2loj)l & & )Sen g (S50 adllas
o oS oyKen g il adllas o [VF] oBislejl g (6599920,
Cdld (o )8 Mt ()3 1) Sl 2 o i ol
coley Jolas cewl Sls 10 K0 aldlas mls
L spdd s oM i adas jl €l lailin] 5 3198
L 399 Sldllae ol [YY-Y0 5F] conl Slglyd oy
St o5 o 0dad L &S o)l Slten ol adlls gl
ool ol ol 4 Gl o el glaptus ol b
dog bl 2l p iy gl )8 by ()b
sl lubwl ol )8 i s L olj8le 5 sl 55,5 o
>k Gl ) g ldley Sk @) L)
5 oiled Cluio (2Ll )5 Bl 5 (o)l & ke
20,5 Coley i 3 Slos

)_ig_.) u‘g" «LS)Bhl.’. L5l> 4 L)m» J.ol @Lu dJo 2
9J0Shi adllas ;5 3 Slgls oy i (s Mo )
P Y]l olaml sgs 4y ple i L 4k 5540
sl o pasea Jool 35 o)) Lsea 3 Savoy adlae
e gl (pdgap)ls S iy 5 (e €yl
Oy a9 992 (ol oyt b (s FonnlS (sloyglitia
P Jlasen y sl adles mls b ldles o) pols

dod 35 (ol J1)8 om0 1 b Gl e SleMb] slapiunw

(5 5 i 9 ooy
i 53 (S—biy Syl g (i w2 (b))
5l Gt 9> 0a (glwenly wbily 05 Sl ylew cleMb
4 oS e dalllan ol )3 edel Cund A pre ol 5l
OsSlae (piomen ALED )3 widg 9 )5 AL 03) )3
Dgr Sy OMSUie 03 0 o plwlid Mo IS s
L Coxdg ZgD9” Jw] ool Cawd 4 @L.: (ﬁ"‘b 5
Mo adas 0 g i ) Gud WSl oy i
3 OiLSer 5 55 558 adlllas )3 e (gd03) €S 5
Sy Syl g s el o) dw S p)lS &S
Oy ol cpl 65,5 L5 ol 5 edliiul 590 S50
5 Slasren ddllas pl uls b oS cusly |y cud :S0ke
St (S Solie g (S pdy w25 )3 e
aalllas )3 g5 plool olaBl Lb ¢ ylyl Sliwylow SleMb]
o9l SLeMbl g (b)) 4 & ()6 5 (252155
Ban L as o )Ken g il adllas 5 35 9 [YF] ashy,
o= V] plosl gyt gliles SleMbl gl o))
I S8 M das )0 s 1SSl (pyieS b o
pas ol ylas Sl sren p sl ddllae gl b a5 cé)S
3)9—0 i 125 (P9 Oglite Jd 4 plgie | (Slyeen
L sl i (60)S by iy cldllas opl )3 oy p
i ) )8 Jsine ploj Sde 53 uslio 356351 1))
J> L sl oo i Lol 5 [V2] aled oLST LS
S oS @ ol opl ol pae 4 by e MU
n Sloladl plosl b alall) )3 (6 S proual g el 3 Slas
Ailes S8

86X S €oolw )b o Bliloj slaais» Lol
)8 €35 ML 03) 53 9 09 i (wSSlee oy yiadis b
o=l &S g o 5l (Sl oyKen g ye (685),8 adlllas sl
Sl g iy s 2 4wl s 2j S Jol
Oeobe (e ShI> Mo dlox Sl wy )90 (S
e & hlKen 5 Gbaes] dalllas )5 [YY] g s
=SS Gyt ol ol iz lyp ($59023)) SleMb] i
590 Slalllas )0 [VF] ol olaid] dgs 4 |y ©ud 450
ol aslllas b lilllas opl ol [YY V] ad sanaib

Ao Journal of Health and Biomedical Informatics 2019; 6(2): 80-89


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

093 8 ylowd comivd 8593 VAN (4l

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

i S b (S Slie g (pdy e ) 9
slaes, b as Slosl s ploul Sbiw,len cleMbl
1) Sl ylows SleMbl i lpl 55 (goanie 0idg )
ol 4y as b5 JolS jsboty sl adlllas gl sim o
OT A e oo & (6,500 Cudgize bl o i oy
adlas ol o SLST byl Sy 5l ealitel cusls oLl
3 ool 9k g manastie bwg byl ol 55 4 Ll e
S Hp sl (e o5 3,5 oo pldl s (Sl o138
u_@‘u.) Ol)g)lf YR )] LX) ‘_;;L»Lw: L5)1‘.‘3‘f.‘>)‘.‘)l5 OIS o
asdllas cpl jo din  led sbol M3 Lol )5 )0 5 009
Slice g Gopdy e i 0,Sdae b ksl QL1 65 i ]
sodaie 4 23)F o duogi deg pl b wd)S eolainl (S
LS g joSie pius 2 b)) (ol s a0l
255 plsl 5 (Al
OO e ) 3 odd (lulid (6pdp )l Mt
R N
9 e (LS by L)) 5> Wt (S Aipddnu g
4 9 Al ade Gl lST dy 3y90 (et (b
el 3 j SLedbl lapiu jl 5 Sloys S5

(13,38 9 S5

g Jle cnles o g Jiue Ojgo 4 adllas ()]
o=l 4S8l ads 5l Kiaggy (88 plodl el
Aoled o S10)08 oSS Wdges (5, K0n dslllas

&8l o)
D)l il DLy &S zun ddlllas oy

References

1. Brender J, Nohr C, McNair P. Research needs and
priorities in health informatics. Int J Med Inform
2000;58-59:257-89. doi.org/10.1016/S1386-
5056(00)00092-7

2. Giuse DA, Kuhn KA. Health information systems
challenges: the Heidelberg conference and the future.

¥5] 5Ly Johis i 1y LS adibls b bl 5 cololl
a5 15l iS4 b o] (g 5 SleMbl il o950
S8 clleb &4y g 03505 S0 1) ] dguaie ilszy )8
» Wl ansly s 253 Sleladl ploxl (gl (658 (38 4
9 9 4zl (ols) by (Gdgl) Cledbl gl (b))
€yshls sl 4o e Lol cole) i h)Sen
Sl 3 38 lgen adlls ol golis L oS [¥V] g, A+
Sliwjlogy CleMbl gl sla)l8lp 5 ol b slaes pi
b 5 ol ] G e g L5yl culled (godte
2 Gl p3Y g Gl 0050, Coley i (pl olod
235 8 g b 4255390 b )l3dle 5 degs 4sli

25 i p)lS OMie I (g BB Gl xix p»
SleMbl w3 (S—bjy S)Hlims 5 o pis e
lwlid (BLsT Loyl (hg) Ly sl ol (Sl low
2 L i 35 Ol (2] 358 Sl il
il g pamastie p (e )l b)) ety
25 @il owemen 3y bl )y e )
Sl 5503 53 (SBiy Sl g iy e
2R3 i)l 95588 53 0l (silwesly (Sliwjlog SleMb]
L Gl jlog SleMbl i S 53 39290 Glapiuss 2
Ol i )l8 OMSde (Lulid 4o 25yl gy ol
Wled oo KaS b pitanun

i) s 8 Mo b &Sl oyl aalllas ) 5B bl
bl plsl )3 )l 3590 CLj)l Blas Slas o e85 el
i 45 ol Ly an g b 503 (ggw )b (Sl
Sl e =B sl jn asbly o3l Sl low cleMb
st ) (98T g A3 o 02litnl Jlo 53 )5S (b lows
o=l Olahb wonl oais plonl i cpl (2l dine; )
ploxl g adlas cpl jl Jols gl ) dog b 15 o e
w504 p8 s @5 Cpr > (608 Ly jo Mol
o adlles cpldlen 5log olacadgase (gl asllas oy

Int J Med Inform 2003;69(2-3):105-14.
doi.org/10.1016/S1386-5056(02)00182-X

3. Mervat A, Sara G, Alice HM, Ellen J. Health
Information: Management of a Strategic Resource. 5th
ed. China: Saunders; 2015.

4. Sadoughi F, Khoshkam M, Farahi SR. Usability
evaluation of hospital information systems in hospitals
affiliated with Mashhad University of Medical

Journal of Health and Biomedical Informatics 2019; 6(2): 80-89 A


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

OlSer o e Solo

S S e g by SN gl (652395 2,

Sciences, Iran. Health Information Management
2012;9(3): 310-17. Persian

5. Malliarou M, Zyga S. Advantages of information
systems in health services. Sport Management
International Journal 2009;5(2):43-54.

6. Kushniruk AW, Triola MM, Borycki EM, Stein B,
Kannry JL. Technology induced error and usability: the
relationship  between  usability  problems and
prescription errors when using a handheld application.
Int J Med Inform 2005;74(7-8):519-26. doi:
10.1016/j.ijmedinf.2005.01.003

7. Peute LW, Jaspers MW. The significance of a
usability evaluation of an emerging laboratory order
entry system. Int J Med Inform 2007;76(2-3):157-68.
doi:10.1016/j.ijmedinf.2006.06.003

8. Thyvalikakath TP, Monaco V, Thambuganipalle
HB, Schleyer T. A usability evaluation of four
commercial dental computer-based patient record
systems. J Am Dent Assoc 2008;139(12):1632-42. doi:
10.14219/jada.archive.2008.0105

9. ISO 9241-11. Ergonomic requirements for office
work with visual display terminals (VDTs) — Part 11
Guidance on usability; 1998.

10. Bolchini D, Finkelstein A, Perrone V, Nagl S.
Better bioinformatics through usability analysis.
Bioinformatics 2009;25(3):406-12. doi:
10.1093/biocinformatics/btn633.

11. Yen PY, Bakken S. Review of health information
technology usability study methodologies. J Am Med
Inform Assoc 2012;19(3):413-22. doi:
10.1136/amiajnl-2010-000020.

12. Kastner M, Lottridge D, Marquez C, Newton D,
Straus SE. Usability evaluation of a clinical decision
support tool for osteoporosis disease management.
Implement Sci 2010;5:96. doi: 10.1186/1748-5908-5-
96.

13. Hamborg KC, Vehse B, Bludau HB. Questionnaire
based usability evaluation of hospital information
systems. Electronic Journal of Information Systems
Evaluation 2004;7(1):21-30.

14. Nabovati E, Vakili-Arki H, Eslami S, Khajouei R.
Usability evaluation of Laboratory and Radiology
Information Systems integrated into a hospital
information system. J Med Syst 2014;38(4):35. doi:
10.1007/s10916-014-0035-z.

15. Yui BH, Jim WT, Chen M, Hsu JM, Liu CY, Lee
TT. Evaluation of computerized physician order entry
system-a satisfaction survey in Taiwan. J Med Syst
2012;36(6):3817-24. doi: 10.1007/s10916-012-9854-y.
16. Khajouei R, Abbasi R. Evaluating Nurses'
Satisfaction With Two Nursing Information Systems.
Comput Inform  Nurs 2017;35(6):307-14. doi:
10.1097/CIN.0000000000000319.

17. Jaspers MW. A comparison of usability methods
for  testing interactive  health  technologies:
methodological aspects and empirical evidence. Int J
Med Inform 2009;78(5):340-53. doi:
10.1016/j.ijmedinf.2008.10.002.

18. Nielsen J. Usability Engineering. San Francisco,
CA, USA: Morgan Kaufmann Publishers Inc.; 1993.

19. Nielsen J, Mack RL. Usability Inspection Methods.
1th ed. New York: John Wiley & Sons, Inc; 1944.

20. Duarte JG, Azevedo RS. Electronic health record in
the internal medicine clinic of a Brazilian university
hospital: Expectations and satisfaction of physicians
and patients. Int J Med Inform 2017;102:80-6. doi:
10.1016/j.ijmedinf.2017.03.007.

21. Ehteshami A, Sadoughi F, Saeedbakhsh S, Isfahani
MK. Assessment of Medical Records Module of
Health Information System According to ISO 9241-10.
Acta  Inform  Med  2013;21(1):36-41.  doi:
10.5455/aim.2012.21.36-41.

22. Farzandipour M, Nabovati E, Zaeimi GH, Khajouei
R. Usability Evaluation of Three Admission and
Medical Records Subsystems Integrated into
Nationwide Hospital Information Systems: Heuristic
Evaluation. Acta Inform Med 2018;26(2):133-8. doi:
10.5455/aim.2018.26.133-138.

23. Neil T. Designing Web Interfaces: M Principles
and Patterns for Rich Interaction, 6 Tips for a Great
Flex UX: Part 5; Available from:
http://designingwebinterfaces.com/6-tips-for-a-great-
flex-ux-part-5/

24. Khajouei R, Azizi A, Atashi A. Usability
Evaluation of an Emergency Information System: A
Heuristic Evaluation. Journal of Health Administration
2013;16(52):61-72. Persian

25. Nielsen J Mack RL. Usability Inspection Methods.
New York: Wiley; 1994,

26. Ahmadian L, Salehi F, Abedinzadeh A, Khatibi F.
Usability evaluation of a radiology information system.
Journal of Health Administration 2017;20(69):67-78.
Persian

27. Atashi A, Khajouei R, Azizi A, Dadashi A. User
interface problems of a nationwide inpatient
information system: a heuristic evaluation. Appl Clin
Inform 2016; 7(1): 89-100. doi: 10.4338/ACI-2015-
07-RA-0086

28. Kuqi K, Eveleigh T, Holzer T, Sarkani S, Levin JE,
Crowley RS. Design of electronic medical record user
interfaces: a matrix-based method for improving
usability. J Healthc Eng 2013;4(3):427-52. doi:
10.1260/2040-2295.4.3.427.

29. Sengstack P. CPOE configuration to reduce
medication errors. Journal of Healthcare Information
Management 2010;24(4):26-34.

30. Smelcer JB, Miller-Jacobs H, Kantrovich L.
Usability of electronic medical records. Journal of
usability studies 2009;4(2):70-84.

31. Koppel R, Metlay JP, Cohen A, Abaluck B,
Localio AR, Kimmel SE, et al. Role of computerized
physician order entry systems in facilitating medication
errors. JAMA 2005;293(10):1197-203.
d0i:10.1001/jama.293.10.1197

32. Chan J, Shojania KG, Easty AC, Etchells EE.
Usability evaluation of order sets in a computerised
provider order entry system. BMJ Qual Saf
2011;20(11):932-40. doi: 10.1136/bmjgs.2010.050021.
doi: 10.1097/CIN.0000000000000209

33. Georgsson M, Staggers N, Weir C. A modified
user-oriented heuristic evaluation of a mobile health

AY Journal of Health and Biomedical Informatics 2019; 6(2): 80-89


http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5/
http://designingwebinterfaces.com/6-tips-for-a-great-flex-ux-part-5/
http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

093 8 ylowd comivd 8593 VAN (4l

S 3 S § 9 Sl Soilo 59851 alomo

system for diabetes self-management support. Comput
Inform Nurs 2016; 34(2): 77-84.

34. Joshi A, Perin DM, Amadi C, Trout K. Evaluating
the usability of an interactive, bi-lingual, touchscreen-
enabled breastfeeding educational programme;
application of Nielson's heuristics. J Innov Health
Inform 2015;22(2):265-74. doi: 10.14236/jhi.v22i2.71.
35. Savoy A, Patel H, Flanagan ME, Weiner M, Russ
AL. Systematic Heuristic Evaluation of Computerized
Consultation Order Templates: Clinicians' and Human
Factors Engineers' Perspectives. J Med Syst
2017;41(8):129. doi: 10.1007/s10916-017-0775-7.

36. Nielsen J. Heuristic Evaluation: How to Conduct a
Heuristic Evaluation. World Leaders in Research-
Based User Experience; 1994.

37. Rezaei-Hachesu P, Pesianian E, Mohammadian M.
Evaluating Usability of Radiology Information
Systems in Hospitals of Tabriz University of Medical
Sciences. Acta Inform Med 2016;24(1):42-6. doi:
10.5455/aim.2016.24.42-46.

Journal of Health and Biomedical Informatics 2019; 6(2): 80-89 M


http://jhbmi.ir/article-1-351-en.html

[ Downloaded from jhbmi.ir on 2026-07-07 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2019; 6(2): 80-89

Evaluation of the Usability of Admission and Medical Record Information
System: A Heuristic Evaluation

Sadeqi Jabali Monireh?, Nabovati Ehsan?*, Farzandipour Mehrdad?®, Farrahi Seyedeh Razieh?,

Abbasi Reza!
¢ Received: 11 Oct, 2018 * Accepted: 27 Jan, 2019

Introduction: Admission and medical record system (AMRS) is one of the most important
subsystems of hospital information system, which is used by many users in admission, discharge,
and health information management. Interface usability problems can reduce user speed, precision,
and efficiency in user-system interaction. This study aimed to identify the usability problems of
AMRS in a hospital information system.

Method: In this descriptive cross-sectional study, five health information technology experts
evaluated AMRS in a hospital information system using heuristic evaluation. Then, the system
usability problems were categorized according to Nielsen's 10 usability principles and their severity
were determined.

Results: Totally, 62 unique usability problems were detected. The most frequent problems were
related to "consistency and standards” (n=9) and "recognition rather than recall" (n=9), and the least

frequent ones was related to "flexibility and efficiency of use" (n=1). 59.7% of the identified
problems were categorized as big and severe problems. The highest average severity of problems
belonged to "system’s visibility" and "aesthetic and minimalist design", and the least average
severity belonged to "error prevention™.

Conclusion: Using heuristic evaluation, a large number of usability problems in AMRS were
identified. According to experts' opinions, most of the HIS interface problems were big and severe,
and they need to be modified by designers and developers of these systems.
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