[ Downloaded from jhbmi.ir on 2026-06-10 ]

N St 5 oD Kl 5] Al
Ky Sl S 50
11494 4”/‘/‘*”4‘/‘/‘le€ ijlo..ﬁr.i.: 0,93

() &390y 2 gbad JUA g gut 5T s (LIS 3L 5

fﬁﬁ&c*‘@lﬁhw

WANEN o w9y @ WANENA dlio C8b o0

M (glagaes 51 o3lisol 13 oS 03] LtnlS g s oy Jloin] auie plyis 4 Sy cignd 5ylS L, tdodde
Gl lagiu 3 )l Lly (39 quslia I Gliebl sl hg) 5l (o (BLEST 2L A8l Sy e A5le oDl
ol Sy i5le oMo

Ll yguads w0350 Jguo! dsgare 3l ookl L AYAY Jlos )3 abaie &jgu0 ) 45 39 Jiloii= Lhogs g5 jl adllae oyl 1 g,
3 s g o bl clabg, 5l edlatul b ey Julss ¢ 3¢ oyl (Sidj pole oKl anlllae pl )5 imgh e s
3,5 ol YO 45w SPSS l33le 5 Lo

iy A il & baye e oyt A Cdl (6pdd S 3y90 VAT 5 USitie WWe logores addlan oyl 5> tp
S g (hoyd £+) ol LS 5 (o piucillasi] g (hoyd SOIDY) giuw Cundy Cudlid (doyd SEI58) ogas my> Jols
g2 (203 WIVA) 1) & plysl g ol adle &y bguje 6 )8 St b s olass

Cangin b (K53, (slls sl cely (2l o8 1los ool |, Mo Jole 5 ey Sgign ST sl 506 S
&S S Wle b st Baaddsng Cusl p5Y pluls (] odd Codlw Oledbl lagimw I oalitwl ;5 ol
ol b 1) @l by o lulisl wyS oo )13 edlitel 350 Sy pre STie 1 g gy aw 5 gl Y g
igled (6 Sty s 4365y 590 5l 9 03505 Cule Lo

S35923l) SEMB! s ¢Sy gl JWE5] 5 g0yl it ¢ SLEIST 255l s dia )8 objl s a0 jlguuds

AV-YAA )P PN (SLo 5 a5 5 s S5 5] s ((S0) (658305 sl QU 5 5o s LS QL5006 e pmimn Sk 1 E L S0

otﬁmt?g;;gt?g;uﬁ.:ﬁHL;K:,;\;‘L;y,pdtgﬂT@u,:jJ:;yT;f‘é,:ﬂ&;u,}slu,lwu,\f.\
Qlﬁlggl,,;);ol,,;)é:ﬁr;.n@.ul“dy,d\c,iTs'LaJ;,G:j,aT;SfUl;lv@x,@,.\;)lwu){.\'

Smsr WT Gloys (35507 55 o el (S sk o815 0l 1 Gt O Kin 95 *

« Email: mohsensoleymanié6@gmail.com CAYERIOFAS 1 wled o lose


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

S g (Slosaw oS SWST b5,
SLeMbl aS ol gliwlow SleMbl piuww degazo EVRT

JLims poloal Cond 035 o 3 3 1) o po 4 bgype
35255 0 55 (0S9) sl 96yl 5 00 s o] 42 5
sgla G5l 9 eled el JUal egu )] (3,5 Jols
e Sidndly it 5 i ol Cueal canl ClMLL
Sl Caadl 31 ool cpl VY] Conl (g590g00]y polad Jubo
DS 3D o (o3> yolie s3> g edg 40,05 oYL
Sl gloodldy Jolis pglad pl 35,5 0 Cousne o gjlow
) ote SLeMbl g sizn (555l 5 cogill (S oteo
ol Basilon )90 )3 (b sbagise plo b duslie 5
Layise o b duglie > g5y (25 gyonlil 0yl 00
2 & cmenl g el YL pigdlas] il
DY]oh Sl 5 pasuis slacddly.

Copsbgn 9 )] monl (13,5 asude (e 4 (2bj)]
Glee VY] ol 38> dalllas 5 iociw I odlatwl b Jsere
SleMb! glapiwaw oL, Wyatt 4 Friedman L
Do) conl (s yguals pole g (Sibjy pole @bl (Sliwlow
S sl LMl glaptuses L) &5 ool jlaie
boly (bbbl yisueols) 5 alls s,
Sorw >hb aelsh g 3)lubinl Jool (g o )l
il elgd g Jymol ol ol gt (2b5)] 90
3 S Bzt oLyl [V ] 295 00 00ab (5 pdps )8
()8 bl i )8 b)) ey o perdan i
51 acs sl Nielsen bowg Vaqe Jlw j ) pewss
ool dlass oluwlis g oolawl coga gy opl sblse
o=l o il SLedbl glagiwnw (6,08 bly O
9 LS by ooy p Caa QBRSO (29)5 g,
Uil yllwl Jeol U ol cctillas 5y90 j cugliad
W Nielsen gy 3 g g0 48,5 LS 4y sy
ol (SLeMbl (gt (2l (lym ol adlie
Ot SloFed i Cumdg goy 1l SIO)Le 45 395
i 2 Lol g )8 oo (o0l3l ((adly (gl 5 s
paseis sl 6t das Ll 5 (31955 cols)
oy S8 il LS 5 (s pdpdllas (s pglol slra,
clois dallas 2ol § lolid st ) ol
5 Jol ilwdiins 5 gloal) sl (b g (Ll
D] sogpad w9 Cuel 9 )5 4 pl

e plgisan badlge ool I S y2 el pas
by 3 OMSte £ ol s 9 o ABUS (5 i3 )8

o e e lagtunw (b g (6)9ld @y oyl
5 Sy atex 3l (5LS (sl g, 035w Oy
el 5 cgial p3 s Jlw )3 V] el 0ad (555031,
SLeMbl (5)sd enlin )3 e Slogdge 1 (S 4 jlow
e &S Cul oo lis Oldlles gl sl onds Laws
L codlw Seg sl oy o s sbaisyglis sblje
358 L Jol sl pas ( (S slalls talS > 1S
delss 5l Al e g8 by cuslisls (Sl g bt
5 b slalas sl Sloy sladul s ps L e,
2 Slep plawste 45 deb 0 aS slalad 4 (g)5l8
ol e 03 9 03,8 odlitul (658 1 yless b ol sl 3
Sy slalad ialS ojgyal [Y] 403 25 (olbs Jols
e Oy Sl DMl (658 Sl edliial 5 (g)908 50l
)35 odlaiwl Slilge e > cpl 4 sl ol dgunde oyl
S oy cosenl (b SleMbl (lagtu I o)l
Sl oo Chgnd ) by a8 a3, 5 0 laingd
W sl jlad 4 (S5 glallas 5oy Jloin] pito lyisa,
oy bk 3, ll Jgol 5l o1 (o 53 canl (590
K9Sl oigp Jio coMaw SleMbl glapiup [Y] 244
Sledbl (slpiums 2l Jhprenad Slopluw o
0ialS 5 L5 slacabl ghls Sy wlo Sl lon
Slods caS 5 (LS slaaild dgue ( Sy lalas
byl a5 Llie ool a9 ps)y de bl taiin Sloys
ol S olizsl g (1351 oazm gl by usliol ()b
lba)b eel wlg oo cnlie sloinly g (hjgel 395 L
Syt 4 e 2l g odlisul ) o] Cuoglio ¢ )8 2y
S g ] Ghles oM 5 0n3)S (S slallas
Slgs By S bly cawlel b jd gycplil [F
o)blre &y el (lodd CudsS 35 9 (ol LRl sl
J=Y5 5l (S ggdge e 1535 o (ilew oM (38
Sl Lol Jopin pie L (Bpdn 5 (i) Cnglie
V]
Oliwebl jghaiods (£32)5 slasby) j (So i (2L))
Cowl (658 glaaslyd o eslaiwl cas o) (09 culio ]
ol 3l pasetie iy Cl Sl Jgae o b)) (sl
95 5l JUuoud (39dedly s G VY] il 4l de
5 555523)) L] imsas <l 01 eSS Cand
il SNl gt (1S5 b Jliomd pglad Cond

YAQ Journal of Health and Biomedical Informatics 2020; 6(4): 288-297


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

‘Q)LQ;; b)w ¢ poionnd 5 0,95 SYAA ub.w.c)

S 3 S § 9 Sl Soilo 59851 alomo

SLast o)l (b 5l g 09 luss jSTe (oles 5
Spd )8 gladylsbiul Jyol cole) Glise s pslatods
9 9980 pLodl i )L by (b g9, » b
0,05 35150 51 S bawgs oad 3)ly leMbl L b))
AU tmgsy b Ly il £55 51 b)) cnlple
sonlp Gy ot cilises 3810 )5 o] 1S5 5 atb i
g i ool s (g S eiges adllan oyl o 1) scaly
anl slapbiwlon 5l (S ) wias (nl 59y 3 adlas
(5390 adlcal Loy (odjsal 550) ploss Sy pole
35 plos
SLeMbl ()5l (lid)S 93 by 1Syl (215
5 Sty Sl il M (gl 45 b S ploxl
S a5ng a8l (olid)lS glade )3 JFgealS (wine
Uil g 035 Jlo A oy oSy s Jons (LU )]
L 5500 ©bj)lcudls i ©lija 92,5 0520 4 JulS
Syglid dly 3 a8 (S Silojgdil ulid)lS lgie
i ylon sl glgl b cunl )5 4 Jorie SleMb
90 o=l )b Ll 0,8 LS om0 b JolS" Ll 5 00,8,
Nielsen couSe cpglie 51 6 5o Jitue joboay L)l
Ol 5 Sa o cule) pas b coley )8 Glise g oy )
Cowd & @S 1 Sy 03] Codls dbgy e Cund S 3 1)
2l @l gl Gl by 8,5 8 ) 5590 ool
ol Cawd
Nielsen 6o jw Jgol dcgome jl dallas opl sly
ol 2l )90 B Sl j3 o 2lgy 45 3,5 oolizul
g ol 2)lgs plod CandSa bl 51 el (gl V-]
23l oLy €l 3590 53 9 )5 )18 Cou )90 ()LL)
g (s o BOLj)l b ol 38155350 51 S
Jool L as i )S el 1y (63)lse Jatue ooy S
ol ool Jiluwe Caaling 453 2815 Cabllas oS o
b A2 Glie g ad 03> ()9 V Jod (sla ey
20355 e odel Cawd @ gl 1 Ske ol p OIS
(Y Jg)

S i L p)lS 3800 byl cel Slgs o (50,
Sbagbsy r ey 9 npodlw adoxl o) ol VY]
ale 5 olej e B0 b oS ol e i )lS (L))
O (glulid jolateds don gy plow & Cund jieS
D9 g 485 ) 4 (g pdp )8

leMbl ol (59 yo 04 plx! Cldllas ol
bl Lo ) a8 el odly lis calises | adilagy
Oldllas [YWV-Y | aiwn (00 508 boly oM i
o do Bl ple 5 IS5 bles 4 58 6,500
sl odlawl B Slula a5 wlodges o,Lil o lpium
VY] aims ialS | alls g 03, YU I, )l plool s pus
LS & ol MKt 3939 51 S adyl Slallas [V
lodged 43y (g590gualy SleMbl i 31 odlaiwl pKn
L) s, lete U (gladllas 4 ofSen 4 Chan
i)l e W goaomeys (oligdly sl
aily Slbgen SoaS5 b bl o yd YA a8 155,8 Slolis
» ogdleas [VF] 1558 QLolils |y o ¥Y+ iiman
Wb pll o)) o Thyvalikakath buwgs a5 gladlls
il Bk i)l Pl 203 00 lawgio by
V0] 535,85 ol 3lazs]
i Mo Ll (gl gldlls oS5
Lonl Slllas 5 00355 plsl o5 linl > S0 s
Ol 503 BLE 55 SeMbl lagiuns o 55 p odd
Sl Conl an 4595 L [AANTAAY - YENY] Cowl 03y
cle g Loy slauial B ) il s slaclld
Sl St pole oSy S, s adlln (3] 55 359
oalaiwl Lo pd 59uS (gla i ylow I (glaad 1> 690l &S

28,5 B oy D)9 (SLST b5l g, b ol

o)
hale 5ot 85 Sy - oy g9 il adlas ()l
pole oSl anl Jloys (higel 35150 ;3 VYAV-AA Jlw ,»
olitul 350 el &5l > & . Pl lny (S

Journal of Health and Biomedical Informatics 2020; 6(4): 288-297 ya.


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

oSy SISt b))l

WS Coold g o (glan > za while 1Y Joua

R WPE

ol

+< Sl <Y
1< il <Y
V< 5k <Y
Y< 5:Sile <F

JSie 9
oS s
oS

SL;

sbj s

O Caoldhg o d )3 (4540 1Y Jouia

Cpogi R W

S s a2y USiie 9
LBl dgag0 0595 50 (BBl loj 4l Ko 5l ZMl & 5L oS \
ol b Coglgl 5> aliue () M oS A\
250 )18 @YU oyl 3 (s 11 Cal oo o 2! 2L; ¥
ol A Ao D Jpne il S8 Syl T

=W

0jp (§9) 2 JbSsnis Job adlas ol claadl
2o Nielsen cud s ol p Sy obj, Jool
i) 3)lse YAY 5l USiie W Logasme adlllas ) o
Jol byl wy e A8 (JSie Ve oy 5l cél
Ny M S pasuie ped Cbj)l lwg e V1A
I a0 S ydio Ol 93 2 g yd L&yd] il (do > £51V0)
dyg0 W 4 OMSUie Sl oS yiie Dylge pledl I an
(¥ Jga) <l tals

o 938 oS el bl g oud olulls e MU
Max g (ygls,5 waly Cund SO 53 (65 3 lge Bl
sl pde ol ol WO
Mo i) /(Nielsen Jool dlas ggeme)ie )
pas dopd =V 5l jide oad 4 Lo gpdoe)ls
23,5 dlxe gl Gud and WSbe g (g pddp,lS
ool )yl e 50 osd plwlis Mo STysl (ol 5 ogMe
L ooy oo 5 Sad cpus (20U S b ¢g0lya)
N3l lme 3 (ilow g oy ol (sl by, ) edlisl

3,5 ol YO ases SPSS

YYAY Jlw ;5 ol liw! 53 (S aimnnns (639393 90,15 (2 5,) (i3 (SLABL oY Jgu

b Oelo Srddpls il eas ggeme  Sylde e bl Jol L) olys  oylend
S o 4y (o)) (o yd) (s1aws)  (dlaws) (81a25) (31aw3)

sb; vy VE/FA £0/0Y Y- VF A \$ g Cundy Codlas \

sb; ¥/ \3Vzd DAY N A WY V. Bly 653 5 i Oy el v

sb; vIv FV/AY BY/A WY ) WY ) S ol g Jyus ¥

oL y/\ SYIV Yo/ YA VY A4 W Lo sl PRI PN ¥

2 s Y/\ DY/YA i\ lat Ve ¥ A s 5 bl 5 byl 4 K 5
s Mo

s YV vy Y5I5V v v v v s 5l gy s

sb; Y/¥ Y10 v/ 0 A W ) Cyghl slody jasis %

sbj s ¥/ ¥ 5. Q a a a oslizl 1S 5 g isillas A

o v BAYY FA/5Y 1y v ¥ ¥ lej s 290 b !

sb; v/¥ SO/Y YE/VA A ¥ v 3 lazaly 51 o2lizul Ve

o VA YISV Y5I¥Y A ¥ A 5 bl )

oS ai ADIVY AR v v v v S & plysly ol W

s s ¥/ Y/vY i v | v | oS iy W
[ZARY Y/ VY. N4 a aa E9oo

Y4 Journal of Health and Biomedical Informatics 2020; 6(4): 288-297


https://jhbmi.ir/article-1-416-fa.html

SRed 5 (Sloalw oS (BT b5y

G058 M (0oL e glyls 005 o )ly8 edlatal ol olwld OMie IS 51 & ob ol Ll mW
Ol Al oo polls @y jd MU oyl 51 (golami o] m ol iy 4 el oMU oy i
CoMw Coles 5 loy CunS oAb Hhadad aos aie & by pbap)ll JSKie b s olisd oy yieS
52 polal y o olwlud OMSUie | (6 ls0 20,5 lslews (Y Jois) g8 (1o)d VF/IVA) )5 & plyisl o Joles
(Y 9V USKE) as oaly oyl o & ob Gl S s S yap obj)l ml

3)50 s94S ol jlas jl golws )3 &5l b it

o cilision MARCO PACS member) - User AN (Defaul
File Network Sty Tools Window Helo

N L Lo N | e | | e |
wal [ ] ] . s |
PUKEWE ST QP b s dsestin m| ot |
EZoMKEZ aF |v b Jir ‘ il
uHhFrMRE x4 Baa ) i
WA ATEZ aZRE Y [+ |~ |
g ajiess B —
— s e 12 bl s
s O s @ 88 S0 3 g 7
Vew  Ooevaton | [Depay | Mt edsity | Exchage | Finng | Gobel | LocaSiooge B 1l
v EZEZ T g2 e e | [Coma ] | ] o v | | 2
o N Ol R .
[T Y Sedomeinge an = L] oo S| o2 o S ot O S oow st g s ﬂ
[ btk S va s Cidras @R MM 2062524 Bayani>Amirabas = E HEAD ..H23d™H  18¥ 1 ..:0913980231 T o
(] bl s mentor iy e 7] sy Sy Sl p a @ M 3% MORADISHAHBAZ . M ELB . Upper £ 1905210 0913980231 (R l
1] Show sty ST on second ceiie z “"f"f"""” - -
et iy igel i M dan) ciliig @R MM M 3362514 ..Reza mohamadi®Ghodrat HEAD _.Head™H  E8Y 1..0913980231 T
. ] e s, At 0L Sy g
A Mt seect aoeraton cheds: = SRUTIINPKGTEES] e MM 3962620 SERATIASAEED HEAD ..Head"s 421 1..0913980231 €T
o todsr Cakis Sl Caandd 3 Syiguual’ = E E
Oemmesens | G0 @® MMM 3562655 Nadero*Froghadn CHEST . Thows 67Y 10913980231 CT
T o <3 Mmoo 366 AHMADINABASALT a CIEST  Chet ¥ 190210 091390231 @R &
@® WM 3962003 Fatirsan | pap IEST|H L Thoms 0¥ 10913880231 €T -
HAND .Upper € L1021 LALINGABT CR MMM 362631 ZegamAmi "_ {DOMEN Atdomen 1905210 0B 13BO2BL R a
HAD ..Upper € 1905211 LALIBGBL R [P —— | 1.08L9H02IL  CT I
ABDOMEN . Vesibr  51Y 1.1 R0R T @ F 305 TARAFIANASNEDE | E o )
< > - et e
— —
[ L T R g it =]

tE0 I Tetel 17 Index e Imsaes T Backarou: 0

oSy 58 SWagie 13 5 pdsd S CYSLe Y IS Sy kol 530 53 81y By (53 ) UL 1) S

o5 Py el Wlgh o Colps )d A5 dgus sod ot lie dazxe bl adlas > oad edb il gl slaply
(Y JS3) 25,8 o8 ot go baply (pl 0 Ldg odmy 9 Coue SbMhawl
sax 3l xSele b @) can Jhinyge Ky ol gody cle

X | esls ()Lﬁi Glhé pla'.:a'

Unhandled exception has occurred in your application. f you click ledb gl s ouls
Continue, the application will ignore this emor and attempt to continue. If 5 g " \
you click Qu, the application will close immediately. § S ansln oline
Attempted to divide by zero. 2 ezl glhs wud
| sboTad b
+ Detals | Cone || owt | ,
=92 alyans plo
See the end of this message for details on invoking All. O B0
justinime (JIT) debugaing instead of this dialog box. 3 g ol
............. Exwptlon Text sesessesessses olfj', g Sladhae!
System.DivideByZeroException: Attempted to divide by zero. sucsealiz s

at LispLib.MultiLisp.Proceed (PlayDirection direction, Move Style style)
at LispLib.MuttiLisp.PerformKey(Keys key) T
at MedicalView Framelstm_ToolBarFomat_BuitorCick(Objectsender, ToolStiph | | 221 620! S35
at System.Windows.Forms. ToolStrip. OnttemClicked(Tool StriptemClickedEventArgs oai g g s

at System.Windows.Forms. ToolStrip. HandletemClick (ToolStripitem dismissingltem) v =+ 9

< > Sl

U pliy 3 ladlol Sy ¥ JS5

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Journal of Health and Biomedical Informatics 2020; 6(4): 288-297 yay


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

e g Sloabw

oS (BT b5y

Oladllas zols  odd odalie (sl (285 sy (gly
2 Jobs slaclbldy IS Jool 4 ciS g5 o calise
2B g Cowlosalin LB gl 6)8 Ly > lidle i
5 o ol 5 gl Cunle b Cov sl
allas 3)90 sapluns g5 (izren [V+] Cunl (sladate
5 Slodgy alisee S b Jpame &S calisee Slalllas )
globl) 5 gl (plb > es,s ol slaculu g3
Mo gy o gl S ilie 5 el i 35 9 )
Sl casly 1) (uso b K abls a8 Sbj)l adllas pl 5o
Copmd (6l b 2 g (bl 1) &Mt 5 6y
el wus g o elasl bl K e a
oeSle a5 6ysbas g YU Tiws oid ololid oISt
0l gy ol 0350w 3l Juol 03 4y by yo Mo 5000
pas gyoplil ] M 29 (gis 9 Sy odimd s
gt Bl giss clp Bl o mlo ] & ang
L pieoh opl sladl cus ol bl code cleMb
E S PRI 3 RS R SN ANRCHA I
Jol Cuis 4y bgyye 0 olwlids CMSUie 000 (pSilio
OO S g Son oamdpli el pwyp Jol &l
(hHKea 9 Chan adlae 5 a5 Jbs > V] 59 &MSie
5 [VF] Wi 0old jaois YU coglyl b Pluw 1 o )d YO
OoSle b a5 WY ggammeys (lSen 5 (g adllas 5
oHen g Atashi adles > [YA] b ololid 4w 45
YIV U (5L;) VIF o o plwlid oM i uSke
LYV] b ool awseis (o (L3)
aallas 3550 35150 )3 Sy it jl 03l (Slaine] (o)
pae b 4 w6 o gciomd jI Sy &S Db LS
3350 IS basg (o] 9, (g2 oz b i)
Lmo] Sleslaiwl (gl 1y 8 gy cplil 05 05 5l)8 ealazuwl
oLl ( wd ogud) (L8 sla oy b g ;K00 (slaogus
A8 o 105 )yl 6 pdya )8
ey adllas cpl 5o ond glolds M 4 asg b
W ywd C.‘a.w uu):u 51.&».3...]5 d‘)’. ‘_gllbw»)); )] N

(5 5 i 9 oy
Spdp)S Jyol (pyiin o 0 (Ui adlas (ol @b
(2o AOIVY) )8 4 plinl g Jolsi slaJuol & by
o ylubiwl 5 Sluod g (1oy £O/VY) Laaly I odlas!
Rezaei-Hachesu adlle j> 45 Jls > 54 (o> S¥/V)
5 Blila; bz 4 @pip )l opin oS 4
A) gl slodr jasid (doys AYYY) ol ok
iyl olKen o Nabovati adlbe j> [Y] cub
S p)lS o pieS oSialosl g (s3glgaly Mol s
by xS cn i g boalilinl 5 (Sluen 3150 Jols
il @bs addlee )5 [VA] 350 513505 0 Lad I (6,8l
Shb a8 bl oBKiulesl SleMbl qriww 3L
hl g 435 )15 drg5 3)00 (2534wl )3 Loj g oo
@ bgrye cuilngl (S pies ) (b ) 2L Jgl
Oy &S0 LS e 4 um.,] aslllas gols [VA] 2g
S g (o> YO) Wdyluilinl o Sluen Jold oMo
LYV 0393 (10 )3 ¥) odlitsl o) ¢ (g pdbcbllanl b Las e
liseo i Glalb as ol lis ol ddllas s
Ol 4 S8 el ol g Lty oy 4y (ol 2
i S s lanly cuond a5 bul | cdS g5 o ggudge
9y Jled @ lley lp (ALl g gl CUILI (S
5 ol Sl Lol aglie e | o ol iy
IYA] 8,8 o

biye d)lse pols ddllas o WSS 5l oolatwl oo IS
Y lajgme cary pie o ogad w9 Cutel b
ol e il s calise slaciond 4wy lp
9035 Joy (Sl pU iy 3)90 )3 (Syjhe g e
P Q‘){)K r:Lw UAI)JLJ ] oA Igey) U] (e ywsd C.‘a.w
Gl iSS uwidadly, Ko des I odaw e
Sciond plo 4 Wlgi oo i sloygilnl 9 STds)
> ol Caodl dy dngi b bl atidly wyiwd |38l
2jo> 33 ohg ((SHig Sl pas 3 (Sloye g (sogad
059> 3 phe WM | (S ol &S CaS lov o ccublagg
23S 518 dn g 50 b a8 Cuwl (S xSl oMo

yay Journal of Health and Biomedical Informatics 2020; 6(4): 288-297


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

@58 0lowd comind 0593 AN limno

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

po Sl g basma b sl &8 wlools lis clalllas
i)l ey a5 alsd puine glaall 4 e 2Ll G0,
b iy god a5 4 45 15 plol Gyl 53 Ly aalllas ol 1o
Slogyls dae > GLLjl e g jeedS & ey
o i obbj,l 5l eslaiwl &yge 43 Ced SleMbl
slp st Jbo glia 5 gloj Do piline (528 25
@b bl jl g s puls Jdow g bl 0,8 cuwsss
3y90 4o > (bl Cld 5 pansS diej ol adlas
P pp paass ralh & Sl i Gllllae gy dslllas
el Wlge adlas 3)90 s w2 5 (b))l 4
L] e Mo iy (oLl

Slgise @ p)lS i)l & ob plis adlas ol ol
@ dag pie oS Wl Qlis 1) (SUEe Jolo 5 Ay
i 5| 03lwl 13 )8 Cenglie el cunl Soe ]
o il (I Jlad )3 5 (Sjy glad 4 poxie 5
o ylubiol 13,5 culey Bl o Mo cpl 5l (S0 005
Jols wilgie oS dnl e 22y 4 g8 k) (Slb
woxt e e jla 1) SleMb ot b bl
3 S5 a sl ely el b one ol o5,
ol 5l oslitel b 05 sl o5 slasilp o s g
Sy |y oad plold OMe Glye SLsT (2L
Lol 356 Mo same (b b (63)l90 10 g 03903
9 e SESS S BUST (b)) ondp e 3)le 4 a2y
g > i)l O pasils lp b
L ko o 538 b &) L o5 cwl milgy ol
sl g loyy cuaS il cel (i (2Blg MU
23,5 o oles

slagbyy oS 5 b yide ooyl edlizul S bl 5|
boosn] wlidlls )3 3900 oy g Sl 350 (b))
g Ao sladiojipm b yide oS o)l plascl
bl omen 9 olitul Gilize bty S S
S e il Gl 8L el il
e p phe & )8 slale LS Cdy vz
Ly pgliasn g ey 4 Sl s 5 g
5 dute EMgd g SISl (9381 5 e 1l 59l
1 alpon byl cpl &S w3l gz g0 CUSLte &8 5 Mo
s Lo 31 ol Sy G g ol)lS e Jols
Mo 28y jobaio 4 )5 0 dwoy W O] )b

Cal dleidin o (g plu8l £958 jolatedy Joo S 8L
Jodlatal (oylb (bj 4 5 it Ul b logie ()b
A8l Sy BB ) sl & sl g Sl (e b alaply
CloMasl S odlil das cpliy > Logase
cuiSy slpredo L undo (lass ;1 eslatel ¢ g 5guels
9 39350 dawi 4 (gla oSl ials (ean b LB Clolidl 4
Cpogi g3 D9 (505500 52D )5 U dde I oS
Jobo 3l eslatwl s edlatwl (SSy sl gl oleialy g
Sl ()5 gpusE L e dad pliy o s
S opied w4 g b p) gl Jldye
e g eplllas] (plae Gygods (639)5 slaodl
g S g paastie 056 L)l Sl el
Guslite o yiod aw o s dgie 4 wlus DEID

gl paass g il 4 deg b olp)ls 51 e ol
Oldllas 51 (A Jol il Codgiome dw glyls asdllas oyl
buwg odd olols OMSUe jl (gl a5 Slosly LS
M Canl e (SlzaST Sbj,l asle Sbj)l sl s,
Ol lws ouds aslis oMo ¢ Jlo oyl b aisls 8l
8 by lsebol Mo 09y (2Bl 4 Canns ilgi g0 0y
oMo Loy bS] L) & Saime S, wd
g oS iy v b S e plolis 1) KT L oxdaws
e Cawl Sae (ABly (slid jd e S MU () ]
LSL“Q+§1)-’° 0)9> 3D oysgdy uf’\") o,\.....f..\;.).@‘; sls &
SN oS Ha OMSie el (sldiged WNigd dlagg
(o (S9) 32 45 dgei odalde adllas (3 g )
Cunl Son dalllae oyl zuls pgd 0,3 o )48 odlaiul 350
buog Bl droy Glagiu & ol JB S
dl)b me L’)ﬂl i Lo sls calise L;meaf)i;
Ll olie O gycplil 5 Mt LS Sb
0B S S lawy adllaedyge s 45T il
ol &S pl g b Jy il 035 oy drwg 9 Sk
ol Jb )3 oS iyl cpdizr )3 GeiSTen Jl33le
Blie sl 5 sl ol 50 b plo 5 cwl
)iib dL“’W & |) adlbs Oﬁ] CJLJ ‘_'Jl?}’u.o ‘Mb@
9 paaS 4l bl g cnl bl a2 ST b epes
S By bl o)y gt (63 03,0,l8 CublB 0,lyd o0

Journal of Health and Biomedical Informatics 2020; 6(4): 288-297 yag


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Sed g Slow oS (BT b5y
é'éu‘ ué)w oyed g Jloie ©yge a4 g ol (o)
D5 geblie 2L 65 g aslllas 202)5 Slayjerd pasude Sloj

References

1. Reed ME. The health information technology special
issue: new real-world evidence and practical lessons.
Am J Manag Care 2019;25(1):12.

2. Kushniruk A, Borycki E, Juhra C, Hernandez M, Ho
K. The human-computer user interface and patient
safety: Introducing new technologies in healthcare
effectively and safely. Digital Media Industry &
Academic Forum (DMIAF) 2016 Jul 4-6; Santorini,
Greece: |IEEE; 2016. p. 32-34.

3. Allen M, Currie LM, Bakken S, Patel VL, Cimino
JJ. Heuristic evaluation of paper-based Web pages: a
simplified inspection usability methodology. J Biomed
Inform 2006;39(4):412-23. doi:
10.1016/j.jbi.2005.10.004

4. Banet GA, Jeffe DB, Williams JA, Asaro PV.
Effects of implementing computerized practitioner
order entry and nursing documentation on nursing
workflow in an emergency department. J Health Info
Manag 2006;20(2):45-54.

5. Kushniruk A, Nohr C, Jensen S, Borycki EM. From
Usability Testing to Clinical Simulations: Bringing
Context into the Design and Evaluation of Usable and
Safe Health Information Technologies. Contribution of
the IMIA Human Factors Engineering for Healthcare
Informatics Working Group. Yearbook of Medical
Informatics 2013;8:78-85.

6. Horsky J, Kuperman GJ, Patel VL. Comprehensive
analysis of a medication dosing error related to CPOE.
J Am Med Inform Assoc 2005;12(4):377-82. doi:
10.1197/jamia.M1740.

7. Alsswey A, Naufal I, Bervell B. Investigating the
acceptance of mobile health application user interface
cultural-based design to assist arab elderly users.
International Journal of Advanced Computer Science
and Applications 2018;9(8)144-52. doi:
10.14569/1JACSA.2018.090819

8. Khajouei R, de Jongh D, Jaspers MW. Usability
evaluation of a computerized physician order entry for
medication ordering. Stud Health Technol Inform
2009;150:532-6. doi: 10.3233/978-1-60750-044-5-532
9. Khajouei R, Jaspers MW. The impact of CPOE
medication systems' design aspects on usability,
workflow and medication orders: a systematic review.
Methods Inf Med 2010;49(1):3-19. doi:
10.3414/ME0630.

10. Beuscart-Zéphir MC, Brender J, Beuscart R,
Meénager-Depriesterc I. Cognitive evaluation: How to
assess the usability of information technology in
healthcare. Computer Methods and Programs in
Biomedicine 1997;54(1-2):19-28.
doi.org/10.1016/S0169-2607(97)00030-8

11. Cimino JJ, Patel VL, Kushniruk AW. The patient
clinical information system (PatCIS): technical
solutions for and experience with giving patients access
to their electronic medical records. Int J Med
Inform2002;68(1-3):113-27.  doi:  10.1016/s1386-
5056(02)00070-9

12. Mehraeen E, Ahmadi M. Evaluation of hospital
information systems in selected hospitals of Iran.
Frontiers in Health Informatics 2013;2(4):7-11.
doi:10.5121/ijait.2014.4501

13. Verma B, Indrajit I. Impact of computers in
radiography: The advent of digital radiography, Part-2.
Indian J Radiol Imaging 2008;18(3):204-9. doi:
10.4103/0971-3026.41828.

14. Hajavi A, Hosyni F, Langarizadeh M. Status of soft
ware utilization in medical record department's in
teaching hospital's of medical sciences dased in
Tehran-2001. Journal of Health Administration 2004;
6(14):13-20. [In Persian]

15. Friedman CP, Wyatt J. Evaluation Methods in
Biomedical Informatics. 2nd ed. USA: Springer; 2005.
16. Nielsen J. Usability Engineering. USA, San Diego:
Academic Press; 1993.

17. Sadoughi F, Khoshkam M, Farahi SR. Usability
evaluation of hospital information systems in hospitals
affiliated with Mashhad University of Medical
Sciences, Iran. Health Information Management
2012;9(3): 310-17. [In Persian]

18. 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.

19. Khajouei R, Azizi AA, Atashi A. Usability
evaluation of an emergency information system: a
heuristic evaluation. J Health Adm 2013; 16(52): 61-
72. [In Persian]

20. 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.

21. Garavand A, Samadbeik M, Kafashi M, Abhari S.
Acceptance of health information technologies,
acceptance of mobile health: a review article. J Biomed
Phys Eng 2017;7(4):403-8

22. Garavand A, Mohseni M, Asadi H, Etemadi M,
Moradi-Joo M, Moosavi A. Factors influencing the
adoption of health information technologies: a
systematic  review.  Electron  Physician 2016
25;8(8):2713-8. doi: 10.19082/2713.

yao Journal of Health and Biomedical Informatics 2020; 6(4): 288-297


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

@58 0lowd comind 0593 AN limno

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

23. Handayani PW, Hidayanto AN, Budi . User
acceptance factors of hospital information systems and
related technologies: Systematic review. Inform Health
Soc Care 2018;43(4):401-26. doi:
10.1080/17538157.2017.

24. Chan AJ, Islam MK, Rosewall T, Jaffray DA,
Easty AC, Cafazzo JA. Applying usability heuristics to
radiotherapy systems. Radiother Oncol
2012;102(1):142-7. doi: 10.1016/j.radonc.2011.05.077.
25. Thyvalikakath TP, Monaco V, Thambuganipalle H,
Schleyer T. Comparative study of heuristic evaluation
and usability testing methods. Stud Health Technol
Inform 2009;143:322-7. doi: 10.3233/978-1-58603-
979-0-322

26. Agharezaei Z, Khajouei R, Ahmadian L,
Agharezaei L. Usability evaluation of a laboratory

information system. Health Information Management
2013; 2(2): 1- 12. [In 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. Shoniregun CA, Dube K, Mtenzi F. Electronic
Healthcare Information Security. NewYork: Springer;
2010.

29. Joshi A, Lichenstein R, King J, Arora M, Khan S.
Evaluation of a computer-based patient education and
motivation tool on knowledge, attitudes and practice
towards influenza vaccination. International Electronic
Journal of Health Education 2009;12:1-5.

Journal of Health and Biomedical Informatics 2020; 6(4): 288-297 yat


https://jhbmi.ir/article-1-416-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Journal of Health and Biomedical Informatics
[ Original Article ] Medical Informatics Research Center

2020; 6(4): 288-297

Heuristic Evaluation of Picture Archiving and Communication Systems (PACS)

Soleimani Mohsen'*, Nasiri Ali?

* Received: 9 Jul, 2019 * Accepted: 29 Aug, 2019

Introduction: Poor User Interface design can be one of the probable reasons of users’ error and
reduced incentive in using health information systems such as PACS. Heuristic evaluation is one the
methods for assuring the proper user interface design of health information systems such as PACS.
Method: This study was a descriptive-analytic research conducted in 2019 through using Nielsen
usability checklist. The study setting was Zanjan University of Medical Sciences and data were
analyzed in SPSS 25 using descriptive statistics.

Results: In whole, 130 problems were found in 293 usability cases. The most common usability
problems include privacy (66.66%), Visibility of System Status (65.52%), and Flexibility and
Minimalist Design (60%) and the lowest number of Ul design problems were associated with the

Pleasurable and Respectful Interaction with the User (14.29%).

Conclusion: Usability Evaluation can identify the reasons of problems that may cause medical errors
or users' resistance in working with the system. Therefore, it is necessary for system developers
whose systems are widely used in important centers to pay more attention to all standards in
designing the system and to prevent the occurrence of errors.
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(PACS), Radiology Information System
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