[ Downloaded from jhbmi.ir on 2025-07-13 ]

S G 5 s Kl g ales
Ky Kl gl Ao S o

"'404’\/57’/\0‘/"{}«/ :JL‘_J’;,.« 0,93

S 9,30 Gl ) Juwo wlul g9 (Il jlow & 5gmild S (b ) 5 g (5 jlwdigod

" Obalo ('™ ‘*‘@bg) Ve

a0/4/Y dlie b pdy e W/ e 8L s e

dalosle S5l mwl oo a0l )3 olpen g pluidy lgie 4 SleMbl (gpgld avye > pg la)lpl 5l S tdedde
slaly bolas o Jool (wlol Sl jlon 3)5uily Sl laiges cals (idgh oyl 5l Gua ubb o Slojls (sladysuily
3liee @l S secald) Jao el ol il 5 (Slejle slad)sedls (8 (glons 5 (S

S Sl V5 ol (Glaolidiunyy slogy oy b s 1035 o3lol 3,008l Sy Wiged Jo e aitalejl a0 (Bg, b 2y
Hhb Wbl o 09 plin 4 g odlatul et o yd (B> daizee dm ol )8 crals,y Jho Jitue piie gy dgezme )
32Ul el 2y9e8l 13,5 aole IV 51 YL Flig,S Wl cops jl oolil b aslituy ol 8,5 JLE wyp y9e g
252 bl (685 Fe (g )lel dnol (oo 3 By itie (55 eged 090 b g )50 S 4 a2 g5 b oS 5 TP igad oo ]
b S )15 Jelooigy 325 g dnlie 3)50 00b (5 5laen (glol DMl ladslidinyy JraSS L g 285 )15

Cundg b 3y0uild €8 g Igime odliinl Clgguw (09 plED & «Cuoyd 5l Colisy Jold Limghy (sl juiio (1 Sle dunlio 1L
D503 3939 bl bawgio Hlade ¢ b piie oled (pSile (o (6)loline gls a8 oy Lt Lawgio

s ipen ol 423l ) o 3 1) Cald) liee rieS €E e 9 Culd) plise e Cund puite 1 5 A
@il )90l 51 )8 a8l o oaims Ui ) il e 03] G o ales 3,908l (olaygSB acn I ol pl8 culs,

ldsls u.uuL..a wL\o) oJ«oi [WIAREY) Lgl.o.&]) Joa]a> 9 J}.\al u»lwl » 0D

sl )l (giiecald) Jae ¢ Sl log: 35,515 1031908

A0 Sy S 5 Cadl &Sy 4l dloa . ol S ialuldy o bl Slilaws 5550805 &S5 U501 5 (5ludisai (S50 Olaels e Sl g5 1 EL> Hlo

AVE-1AG (F)F

) 018 08 o1 (o 08l (AEMN (6558 S e 05,5 5lyabiad (ot nkign (55573 )

Ol O Gl e olKils (oMbl (555l gunikign Lyl ulis )87

O o1 ke 0dSs i s cobenn! JT S 01,45 2 hant Obmg g8

o Email: SRouhani@ut.ac.ir - ENVE S el oyledse


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Se g Sy,

Sl slows 3590015 (U351 9 (55 wdiged

KPI (Key 5, Sles (oS slajasls U g g0
=k [a] asb ¢, (Performance Indicators
aile placc il Jobi g sl bl b 3,605l 51 o3l
Gy oy wb (8 hlexe b olalyl [V ] ail coglate
chlexe anles o3kl ] clinl Sluogas @) 5 lacdlo
DoymS oy askiy g oS s ean] g b clslas] 4wl
S slacdluyj plojlo golaw (38 Glleans S 4295
5 4L dgub odlatwl cuwl Hl )3 &S alisee (sl li8le 5 og

DIV S o pubiin

9 S A a2y L oMbl ()5 wal)d (S5sse Ll
B Golere 5 (b Jool a a2 9 gl VL o
V] PRV U SV SV ST g JES W PP A OV S Y0
2GS odnline |y CleMbl &3l 0956 1y ying loj cyy5olisS 5o
e i plosl caal )8 (645 pueias A lgn U
Cuand (Jod & g (ed cloolliwd I ool yual sl Jlw
Caddgo S cilodly ploal  Sleladl b e 5yauils sl &
leMbl 0yaibly Copgome 3539 L 1y lasls slus
oYL pslaie 4 o calo ozl 9 Jpol 350 ) (o8
b da b 2)5udls & cpl (g )15 3929 (a3l e
by dalgs o 55 glojle iy @b Gye csslese
9 L6y puenal CudS &S Cunl (gygp0 A5 (pl & > g
SS9 (595 lojlw (s YL (a5 4 (ol
wlizwlio o) (Kius 3yl lawg osd aalys cleMbl
d‘.lb.))Ml.) »9 u; C))}..\o d.‘a.{l) L)J] o ‘505 uLo.,.m
S eSS Qb aleMbl &3l Cwyd i Ay
oub 0)Ldl 135515 (8 (g)lome dine 4y o8 Hluwn 5 Al o0
lajls 5l dlaegeme slie ol silwosly sl cuslie
1 lainyse sl S (gt o U ol e ol (63,08
MR 9 g5 2908l CulS Glg ob 935 (silworly
olone Jpol Cole) Lty Co g 90,8 g 55
1 sUasl )00 Slles 5 (28 sasiiajls &S plgs oo (38
Olpds (655 paoual yol 0 SUST pl cole,y by (ids
b o Coonl b jln lojl

dodko

Calizee gla)ls g S )d (b ulB) (slad ojg el
10 Laglojle e olpte g 15 olpde usl o oSl
(Sl ez 4afY S0 prenad U5 5l Sy g S e
(ol 4 ol (sl gl (i 4 385 5 @ (ol
e gdygily lai (350 9 LLS sl )lil 352
dcgeoy i dS bpde sbdye sl [V] o) &y
Sl G )d Ll o (555 Lhgp Sl
Silws e p bplejle 4 o5 wiua g ©l8le
S8 Loyl Jdosigas jo55 g leMbl 5 oslitnl b Clual
S ladal 5l I 2SS S oy gusly [V] A8 e
S g g Ojlste ilitel O o3yl Al wiile
Pl oledbl as a bl o lojlw 3 Shes Cupto glp
V] 48 (o ool 3 S maenas Gl (ool Cae b

byde lods glosl jlodomn (cotmmwsS] Gliw)lon
g oy as el SleMbl g osls ol ¢ iy
Copie Lyl gl lan oyt alsiS )5 [F] 205 o
o) gy Copdo b &S Silodsde pl 05950l Lol g Jlo
{pa—ass o, 8l) Slojls Shen (Sl 4 Wlgis
blo)l) (0B hga 5 (39290 slmodls glgil) S g Sogm
oK () 93,5 6 (s 5 D ol b ol
=8ly 2,8des 5l ples Wlgn b pliwslen (sl canl ()8
)9les Slojluw an g Al didly (g3 yly Glaal ply )3 345
o (o pd (Slhagh (2 & (o) 40)Y 035 A
S ySmomas plxl sl @Bgods 9 ol gl Sl
J=ed ol able jolate Bl e jlucudgipn 5 oo
sldes il zolaw (o (G pe lacagyl 5 wledlbl
5 55 5 s Ul o 5y9ily diaon 3l I oolizul
3550 Liilo (18 (slacd iy 0jgyel 0] 2l 02,8155
el T3l g oolitol Cggs s ytand b gkl sl
1y s 5 il SleMbl plos pled] pppiman g 00 odls
sgte el & Cal Al iy Sl iales domis (S5
03l ¢(g S promal Ay hpdSy Sy (LS (590 e
bl 5 b g )5 Jow ials o, (53,8 auls 0,8
L] el oais b g (o e 3,S0es

ool SUKGL 5 lojlu 5,Slas galS slaosly )guily
bl Bayedly [V]ams oo (51551 S50 5 42 )L
o5 S 3 1y 3, Shae hLS 5l o inles S Shos
g ol 5o byl clgimo [A] a8 o3kel o)) p,8" 4l

Vo Journal of Health and Biomedical Informatics 2016; 3(3): 174-185


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

g b ylowd (g 893 I TA0 Fuly

(S S 5 Ceodhus Seilo, gl dlono

Ly ol el g 03,8 o )lisl ioles 4Y g ases 48l,) g ool
odls u,.ol_; 9 Sldes g il b elmodls b zol> 030> 0Ll
aseds (3lwo ) 3D iyl dple oS50 4 S35
Sygmo dy il ST STyl g gglS ool e (66N
bl g symar gyl by (s pgai 5 Sy ol
ol o (o puod 9 04 (il matid (slgime Ly S
DY) 8 e ooy cilasio

Salon )9utly ()b Bun (s e Jgol 4 (08
el 0y Slos Ul St LS (e (plojle Slaal L
(g pinllasl (58> claodl gzl wl ¢ Jloj oyl
rled 090 il (Jloig o5 9 ol 0 slachB
S e Gl 895 cnl 1) gl g 0390 o)Ll Hlatia yioles
ol 9,8 035l (NeSs g 0dd iy yxi Blaal 4y i,
laasls colojla Slaslyds 5 il b culize Lolb
Sherjarin oy Ses cdS (3 YL iy 2B 5 Sl
iy apat] g 03litl £95 oolplS 55 sl ledb]
Sl Jgd BB g o lilinl oyl b lagpo 9 385 (slaosls
ol s (63 g (5t CeablB cdaloea
2B Uy dald Sl g plojle ()5 clalis]
S9) = 035 SlS L e Jlovigan o plonil sl
390 SBSIPESS 5 LSS daby) (Shles laasls
Shb slial 4 g daosly cuiel 1 cldadlowe (ol odlaiwl
Silodiuz p pislSe MBI Gioles § )b Lo o pa
0] Walistl 15le pge clel

coles (lp plhdles! shb 4 oK o Mattingly
Sl (29 S b g,y lalas] ol
by d9e el s |y gyl 5 253l 0 (6005 g dnwgs
V] asb e losle

sboialy byls 5 Jool all) 4 V] o2 5 S,
P18 ey L Glojlw lodyerily (8 (gilase o (Hib
IS o a S unb HLis Y Jads g aidhy oS
13 00 gl (gl ) Sy pIIS 4 ¢ oypaig g

L2903 0,8l LS g

Slose 5 (Hhb cle g Jpol (85 a5 )3 cnlplu
il g8 LB 5 pre slalins Slojlu slad)sutly 8
ol 4o 2sS5l JLos 4 bo & (gaios ol ol Y5
ool 2 Wig03 350810 S (giltiged | Bl e ot
2 Cols) glise" 5 sk o g% sdal Cawd 4 Jouo!
ol 0 Ml e 4 4 oad Bl )08l I s
Slese g (2Ll Jpol g ol Cole) b oad o ailllas
g 0 dinlw dSged 3)5uild S o Slojlo (sladguisly b
L iens U5 2,08 5158 5130 500 (o el digas (b)) 290
2h 5l o o VL A8l oo o yguils (gl nl cule
S g plejle () S eas sl

Jool dise 3 a5 plodl Glaimgiy )y 3l
§ lepasls (Glojls gldysudly (5 (5)lore o (S
= Bpadld cpl (558 @ @ls (riren 9 b 3ai (e
I B g o1 sl (piliven Hlas dlas j ns)gudls
ol 005 0 )Ll doME jobo s Aol jo W] oy e

dados ( Sloj SeMbl il g4 )k 4 o, 9 KUO
IS 1y ol @l 8 o )l sam 4z g glalady (o0
OLSKel e jlag i 3l ool L 039, ddgy p <oyllas o
Slejluw 5l Bl Sy o)l sl g 05l (com dus osmlie
o ol g 0jgm S-S Gl el g4l o (20
s (S132] 5 o] o lailg) S5 VL oo 5 Shes
LIV] s e

oes LSkl sl Jeol Velcu 4 Yigitbasioglu
G55 Jluim o O Ol oSl wledbl Liiles (slac,s
g b b anylSy Sl ol 3 9 cpgls ips el
5 Ghomio S5 iylai o3l 0,1 by op T ol aiy] 5
9 sbabges (b 3 leial) bold 5 (20K 5l ool
csl ) pleiSass y 2ldS)h Gl g dw 5
Ol ccwslio isled G yd o] i (390 by Sllas]
Jlogn o5 clp S gleosls 4 )8 a5 gy
by & (i g 500 obged S5 (95 pShe (ool
DIV iy oo €8 38 (B5)] 9 syl 4 SS9 by i
Lo 0313 (ol Y dw (65lone 4 e o Grdger

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185 wH


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Se g Sy,

Sl jlows 359013 (95, 9 (55w diged

233905 0Ll Lt W oyl 4 &S Sl ol ped 4 [YV] o] Ko g (Slo g,y bawgi uwd 2l pSciwl (s yad L 1Y Jou

5 8 o c & c == 9 © = :
a4 S5 woEf 4 2 £ T 28 8z< 54 3 33)
4 2 S S % &3 o2y Y — o o S = 23 % = <
Y23 OF - 8 23 = "‘.‘:.\3.:. ns-g g>§:g,'_,3 T 8
~T "¢ 2 ¢ 0¥ £ 37 47 &2 B4 £EF 0T
- r x, = - i) =, S ™ -~ = i
> s o= » oz - - - - - —fa;"
> > > > > > > > > > > > > a
v v v v v v Gun
v VAR SlojluSin
v vV v v v v v v BN
v v v v v v v v v v v v v Jolss g5
v v v v v v v v v v v v ks 0550
v v v v v v v s s
v v v v v v v v v ot 9 Jubs
v v v v Sy
v v v v s
v v v v v v v v ol olS,L
v v v v v o
v v v ol
v v v v v S kS
v v v v v v v CuSs
v v v o
Ol ild g g bl (Ol by g el iy il 039)

Oiled 0950 & dagi daodly b d)lulin] slacuxss duslic
S zlasl ek dxmio S SleMbl il sl
5 oolasiwl Sl by po Slorto 4 S Kl clriis )
Y oMbl 4 g L e gl 5 AT
Loy 3)8las 38 sl jadls 4 dgi b ()5 asb
slodls mlio 5 0013 oL a4y asgi b odly a4Y o b iz 4
B cSlopi aY 5 Glisyge slagrgen lp 3l
5 S (Lo g plusw Jl3jee Glore 4 dag
23,5 odlatwl oslel g Sk Sloy jep cubls

iy ,Sdas (gulS sl yadlis jl (golas & Y ol )
ol 04 0,L] b oyl ylows

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185

5 lges Jde o aiulojl Baios (g, b ol img oyl g
cbosly 5l asye pl el Tableau $yews
b ol Sy, el i lon otz (63,Sles
Dy0udld g odd odlatwl VWWAF-IYAL gl Jlo od3gizee )
5 Phb glaaly bobs 5 Jool & aag b 1) jlais)e
Jota 53 odel Cand 4 Slojle (sladyguily 28 (g)loxs
2 &S Sygo cpl A eadges odlel ¢ Guind diuin sla jadls
9 Oliwylen sl izu jlaizyge Ban 4 dagi b Gholes &Y
@y plojls 0 dg2se Simp 4 g dagl jliledz
s ol 5l A3 o oS Sl g5 0908l Bk
Sl b ol g45 4y ang3 Aol Slalas] g asles ol

vy


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

P g b)w (@gmw 090 Y0 jmb

SHEF S j 9 Eaodw S lo gl dloro

Ly biwslow i 590 3,Shos sadlS saas Wi Y Joas

oo

3 Sdos galS g yad LS

[Yf] o en 3 Chen
[va] o), 5 Grigoroudis

[v$] o) Ken 3 Erdem

g Ao )d (oS o duoyd (55 J sl doyd lany ol Lawgio LSS 5 Slas ()LS, I8 cols,
Obles €ald)y (euiliysl 5 sy sl o A (S35

Olojte (1Sl 500 b ylow 4 Jlnl do y> ezl loj lawgie ¢lylows Colsld ¢yl )lom cols,
55 il dopd log (6 g

Syo &5 silingl 9 s by o s o pdy Conns pragS yo do )y (Sl Loy Cigie £

slow ColSd 2 Gl cuoldl awgio l3) (65 S pe 5 (9%

e Jeil ao)d QY Jlw glaols )0 b yisy )0 Hlew
Pla ity ;eSS o doyd AF Jl slaole j by s
by G ol (93lg sl adls AF Jlo slaoks
Coldl bwgio AF A0 la oy b yise S 4
Jbal aopd &Y J1ae gl o )0 o isy SS& 4 jlow
Aoy AF e la Jlw o Lajiso S8 4 oo
SF IR sla Lo 5 a5 S8 4 jongiS o

245 eblen o Cuwl i osbo] Dyguaild duw 3uis ol
Jols 5ygils o el ool bl 5 oles V=Y (ola S5
g b oS Wil e 0id (gilocgpa SleMbl | Slxio
Hlosd (gaiipands Lo padls (39 Lo po

A dng b oysudh cals 3 Slas 4l laasls
Sl ey jd glaedly 5 Ys I il gl el sla yasli
5 32l b (ealisig)d Ay dw 3 Jlaidyg o liwlon
Saws Jols (63l05g,0 (sl yadlis .Nud (sdbpumds (53|09
S OVAF L (slmelo 55 o by (ailigl olylos
Obles Sl AF Lo (glaole )5 0ud (Sndy (gt o low:
Obles goeome AY Jlw (slaols p3 0l (Spky (2l
ol slew mmalye ol AF Lo glaole )3 0ad (008
i ol Jee! st AF Jlu cslaole 15 o Sonl 4
St il sln s AF L (slaola )3 il
Coldl lawgio A Jlw slaole o o yisy ybpdy Cond

1394 Jlw ;5 B yiadw 3,Skas Olaiyl3S 5 0ail>

s LS8 @ pen g Syn 205 § i S 10> 1)lows canll bangini iy iy Coaness

ccu.. i
sivgs; Il
cou I
ent

B
oy [ NN
B
. —
coov N W =

|75

0 10 2 o0 5 0 0 50
oy Canats o Cnldl oo

100 0 10 20 30
3 Ul Aoy 220 91850 30>

2 s Ohylow 31125 auulin

(Drill Down) Jlus Sa ale 33 835 iy Oljlows Slass

e Jou Esi e b 25 l3y0 28

Oljlos Sz seanifipal 397 377 405 397
Sy 2,038 2417 2613 2539 2,692 2,739
S x 679

4K
3K
EI
1K
oK
W sitingt stow sias [l srwow s [l subrw slow s
% 800
2 410.75=¢,.50L
j) — 2.3
0
x| 284150
1 2,038=d1s>
¥ 0K
T ——
500~ %
3 N
0
4K
34
i3
0K
RS 5 '3 2 3
ST RN EEE
i ¢« 3 a3 3
%0 oul i S ey adal
R — o 316 304
2,453 2,543 2,531 2,841 2,624 2,409
824 5

VAL Jlo 15 b ise 3 ,Sdas B 45,155 5y9mild 31 lod 1Y JSUS

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185 YA


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Sod g Sy, s ylows 359915 (b5, 9 (5 jlwdiged

1394 Jlw SI Quwlas 3,90a00>

gl oy b auulin > oo Jlesl 1oy

by A

0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 %0

3yl 350 b @anslin ) ylous ol baawgin

130938 Cdipus)t slay> %] slaj0 e Few]
400

300 ! ! I

200
! 118.2 | 20.6 115.6
‘il i 1 NNnnnn

W ok s W os ol hugen [l i Uit aops .),ngs,m_mp

WAL Jlw (gl o 3y5mild 31 olod Y JSUS

93
94 [ 4i1=3)laiteul
0 10 20 30 4 S0 6 70 8 90 1 2 3 4 5

36 Ul 30y (383) s CeolSl baugan

1D s s Cornsi :Siko aulan 1D s 33 a0 5 530 105 aSilo auwlio

m
n

<] . | <[ n »

[ El | Ell o2 [ [ | EX

QSIS Sl 0 Lo 359015 31 ooles ¥ S5

i gy dsgezay g Jlaw VP Jold ol Gimgg ) L glanliius o iolony (B, 3l oolaiwl b aslsl )5y
By dgime m oltd p)lS secols) e i Al o 9 20 S lecols) Jde 4 ang
Orizan Sl oo (09 P 4 g 0ol Cgpus dus b S 25 (3G oaghde Cigyly (i85 i 3 L g Sllllae
Slaseio jl 5 0y olide jl ol yy Y15 Guly s ol oy SVMgur 92313 )3 gy 2 3590 9 (Al B -5

wa Journal of Health and Biomedical Informatics 2016; 3(3): 174-185


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

____________________________________

____________________________________

g b ylowd (g 893 I TA0 Fuly

Sy S 5 Ceodhus Silo,oil dlono

Cal 01 bl (bl 5 colo s, dye 2s)) (2
g 2o (bl cud (2B gy (B gy rimen
L L yo 08 33 List )3 (2bj)l (sl oad ais Lo 5)008l
N o Lol g €85 8 candlige by 9 ik oo
o=l 050 eSS 1y s Syl deliiin p jeusly b))
asang Lasoh o LS ) Gingh diges o oS 8
Ol J1Ban 1 (Sue (£ Sage 098 b g (B y90 Jo>
A0 pe> g ol Ol cdgy 44 Fr aS dsols poxs dlass
L g sleatly Joo oly b LSis 1) a5 Y8
0l aedly ol 4 (KW L;)L:] sl oo, 51 enlazl
odb oy ylagld g 4 i Al sl S

(b G 9 S (e o g (B rer
& el e sl s odla ! asli iy (sl 4
o9 Cowd |y dslidun (ol puie Flig,S Wl oy
a5l Sy o glig)S gLl oy S Lol
el kel Cawd 4 YL /Y s ) odlitl 590 dolidus s
OBgi ) dadelidny cul (bl &5 €85 a5 oo

sl gl a3yl
» Torkzadeh 4 Doll ks )8 aenls, Jw
dadly o Sy 0yl solaie 4 ¢ Jituo yito gy ol
Jols Jis slogeite () [TV] blge (saiacol,
D9 e 4 g oolail Clgpaw (Cuoyd (B dgiee
Shecqlsy g oad Ghalojl Jao cpl (loj o 51 st e
slp dlesel BB 5 0ailS (s paie plgie 4 ol )
ool 435515 Spdy 3j90 SEMB slapiane Culdse
I3 5 s 51 (sl b (slodj5uS b &2 Jao ol

__________________

o9y 3l 0dlatel b Cgzyle 5 Jgol (bl 2 3908l diges il

ol Baios

bobs g Jyol 4 a5 g 5l Jl33lp 3 I oolisl
5yguily calw p Laial,

csislow gy 3l oalawl b deluivw yy i lu

2 S0 2l )l els) Jho 4y axg b

=

ookde Lol (85 i 3 b g Clilllas ey
55 55 ;

b dolidusyy JroST 1 odlatnl b o aidlo 2yguil> Sbj)

o

N

il sla g b sl (slmosls 5l Jols slaassly Llos

i 1,8 alye gl 1€ USS

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185 YA+


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Se g Sy,

Sl slows 3590015 (U351 9 (55 wdiged

Lr:bl)ﬁ oD 9/\'/;' )_g])g Lr,wl»w)lf u’lﬁlﬁ Loy c).é.w
bl slaasls () )3 g (blil laadl coud
omgis lnsitn ) S o (SNl 5 550 4 LialS
250l (lgime | o) 5:Sike o 05 o ) S @l
)_31).3 .))9.,_,.3|.) o8 )‘ g,uLo) u“.isl.ua AR == n'A} ﬁ‘)g
=l 3yl cnyd jl cols, (WSl S/AVYEL/FY.
5yl odlatwl capw l Coldy Sl F/VAVEL/FAD
aS Cowd angi ol .cowl FNOYE/FFY 1 ly )0l
Ol ¥ g 53 adlioo ¥ 51 5L o piie don (450l
layiio 25 L g Culd) lie 5 4 (gl (sl e

.

=W
oy D b ddby puogr gladdl & Ll ise pl o
LS i e il ol )3 odls Sl @je
g WY ol oy Bzl Jlolyd asys a8 ol ol
1518 @i o 0 el MRl 5 Sl aey
Aoy &S 0 LS ot (pw puio aliSee Zolaw ) Laosld
MY ol Jlw Yol eSS o sl Bamagwl Jlgly
gl do)d FYIY ply dlw Fo b YY ol 3l Jlolyd ws )y
Fe 5oy ol 8l Slgld as s ARl dls 8+ B FY o8
Fo 3l YL G sl o181 Jlgls asys o YA ply dll
zobw ;0 odly JSlgld wier oy 50 Cwl YA plp Jlo
Slolyd oy aS o L ol (wMoasy e i
=l pled 389 5 pld (Juass Syae il Baezwl

e ) sHelS) Jae (S peiis g b GiBg3 (5L jutie (le Cold) lime i 5 Y g

ke i3y 5 ko EUCS Juao (ywlusl y1 W i

YHA-# 290l Co b jl ol Chop Jiuwo yide
AAIM 29281 (g1 plin 4 jl el 09 P Jino e
¥/V\YAQ 3ygubld oaliiwl cdgpw jl culs, oliiw] C g Jiuo yuiio
¥/.708 2590805 j S eals, e S slanls) Aty e
1Ay 2908l glgia 5l cols) g Jiuwo yiio
Y/AvYY 3ygubly € 5l cyls, 8y o i

O by Camy8 sl o yasudio &S jab lad Caol ol
Ot 3 ) alidy Olie (n S €85 pite g Culs) e
Gl a8

¥/VOYA ¥/AYAR

2 8 aenls,

Sl oad oolaiwl Sl 08 ueculs, Jae & JSG
o bype polde Lo alowy (09 5 delicduy co L

as Lg)LJ PR odel Cawd QO bk sl yio (pSile

\AYYS Y/AvYyY ¥/ N5V

Sl o 3 (g (5 e (uSilo 43 bgrpe 3l b aales ) steitls ) Jure 20 S

AN Journal of Health and Biomedical Informatics 2016; 3(3): 174-185


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Se g Sy,

e ylows 3550015 (U351 9 (55w Aiged

o2la sl (gldiges S5t Oyoﬂ ! cllaoi AME| (gylolize pas

.)}wuda

2 )9l (L ko (1S5l dmmlio jglate 4y ¥ Jgi 5

Largio Cunidg b 55 40 Lur 5 y9mi> 50 paiio (uSilio dunylio jglite &1 Sliged S5 t g0l £ Joo

Y :05*)‘ .la.w,;.o )L\io

20,320 ylseb! 8395 Sl AV &olxe law NS t Sl iRy (W paie

Yy onl e

VVEYE SIARY - YRY ofee) ¥ V¥ /A5y 35305 elaima §) ol
VWY <IAYSY -JAYYYY oo ¥ W/o5o Y/avYY 5yl €3 jl cols,
VIYFA- VWYY VYA 05 ofeey Yo AMARE ¥/\A-5 3y9udld ooy jl ol
V/YAAR] </AAVA VAYAAR ofeey Yo \O/¥Y - ¥AYAQ 3y5uld Cagw jl ol
VY Ve eYE VOYVA oo Yo \D/OSY ¥/\OYA 3yl (391 pim &y §) culs,
VAVEY -[A008 \/-SOAS ooy ¥ VA/SIA ¥/-508 3ys8l3 j1 LS ol

ar i g Lol Jdooigd o8 ¢ Jlue lolid sl
3y9uily 5l oael Cwd 4y 348> SleMbl I osliwl b ool
g

ojg> 3 485 Cjgo slaiagiy adlas I ey
5 >hb gleal) bylad g Jool g Slojle (sladguils
aS 0 ascide Sljlw syl 8 o)lese
395 sl ojem ;o ASTL S j» cilises slapiagh
g el ol b adaly )3 olaadld 4 0uSly ©)g0a
Slojbw sdysily (28 gilese 5 (b slotaly bglas
¢ 4 Fruhling g Lechner Jue lgic 4 sl
oy M gdyo il (b (sl 29y e
159l Gl i Sl At )8 Laily Ko g by
DS o i dgd (eges Codw slajlgsl 0 (gl y
B3 dyal b @llas ) 09 5lai )90 059> 4 d257 b pl pli
A gl ool 53 3 ahaty slagasls g 5o ead
9 Hobe 9 JHbS ialed 099 g Jols g5 (sl padls
VY] 505 o)Ll (6,100

alojl G gy 50 0 bl 3,90l Cbllas (30
= Soleme 5 (b sleialy bolas 5 Jool b ing,
Ot 4o 42yl 48 39 Opgo (ol 4 Slejl (sladgudly
ialon g 5yauily Blual b odly glgsl sakad @)suily CBun
Sdyd ds d gl «Bud dw jd lojlw luleuds o Blaal b
(Slojlow S8 dm )3 (G555 Wiy lp Slejle
olalal 4 Jsol 5l plS o 50 655,55 (29 iy
clalsly b dlial 4 dg lojle iz gla sy

Sglis a5 amd o Ui (clages SO T olayge;l plos gl
9,10 3559 (V) lwgio Hlade g b yuiie 1Sl o (5 blixe
oy b lie g osd dle T )lide Lolul K> jle @
apslono ko (351 55350 9 (V/+¥+) YD g3ljl 423 (sl
(+/50)) 028 dslons (5 bokae o (polul o (pimen 0ad
4o g 40 (s3ae ylada I ol (g 5SesS
O 6oblixe M s )3 A0 (Ll o > oS 8
2ol 352 (V) bawgio jlade 5 Lo puite (olod (Sl
3 s ihline SHAT L b yiio (5650ke (391 §S )5 ol
3l (soled 5l )5 45 €85 s (5o bawgie o

s @Vb cold) gl sl esite

S 325 4o 9 S
dglie jglaio 4y lopygej] b b dlarly ) el (slaaiily
)9l oy Sl culisy ol gl (sl e (565l
5l ookl cdgpaw 3l Colsy )iy (g e 4 3l cols,
yemild Bl Cols) 5 0ysuild (glaie 5l ol yauily
O Syhlize cglay a8 aad o )l lawgie Cundg b
3 g2yl s5 g Ll lawgio jlade g o it poled (Sile
€8 yaie 9 Cold) Glise C iy Cuopd pite b piite (e
Oporen Cul 4L3ls )8 o 3 1) Cald) (liee o a8
o1 A5 Las 3505l (sl ygiST6 dad j1 )8 Culis, ek
Sl w9 LS wlg o a8 bl e 03l S 4 9 YL
Sosliwl bl (b jloy )3 3)908l> (Al g95 ol By
lil sl Ol eremal 9 (lids 4 Sl oo 13508
Oope 9 S SeaS s logy Bl (sla iz 5 Slas

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185 YAY


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Se g Sy,

Sl slows 3590015 (U351 9 (55 wdiged

2Ll i el S saecalo) Jue ) Jae b
sbalile s Loyl ol 5 (2hb pie dslidun
s a e ioren g0 o)Ll )5l Al ca bz
Oliwylow lawgs odls paly 418 jLed] 13 5550 10 Cudgizne
g el CElupj oy pie g (gl (nl o i3 )ge
oSl ond adlo )00 23yl sl (S loj rizmen
rore 35 cpl 3 Leialy bl g gl (oled (65,8 &

D4
ol 3 48 Lol Sl a9 e sl ol sl gy sl
il cowilss Loialy bglad g ool olod ¢ gaiod
oled Caley b (9390l (g o0 255118 et 3)500
i 2 5 63,5 oo osh 55 laialy bt 5 Jp
S8 bl g esliiul )50 1505 (lojlo b g i law

Sloj ojl >yl Jimggy el wile plasleiiy (iren
iyl eilize slaglyj ay SV Le )y g Fod s
@l 2 ool Jao il e Jae olul 5 3)9u8h
3t Slejbw 3 bl gt plosl dalioduny ol
N38le s 5 = )l3Ble s b pols iagly ploxl ¢l o

Dy 8 ol Sy laise Sl e 6 5ls

SLogy o] lulen slaise QLS Al 51 LG
Uiy ogad & wlaih o) Ken imgh cpl o S bl
Ll oo Jos 4 515,08 dilowows dxwg g Guis

References

1. Heydari, KH. Offering framework for design of
dashboard with knowledge discovery approach
[dissertation]. Tehran: Tarbiat Modares University;
2013. Persian

2. Zavari, J. The relationship between the introduction
of the dashboard with decision-making style and
willingness to take risks Site: a case study of Pars
Khodro [dissertation]. Qom: University of Qom; 2013.
Persian

3. Velcu-Laitinen O, Yigitbasioglu OM. The use of
dashboards in performance management: evidence
from sales managers. The International Journal of
Digital Accounting Research 2012;12:39-58.

4. Steele JR, Schomer DF. Continuous quality
improvement programs provide new opportunities to
drive value innovation initiatives in hospital-based
radiology practices. J Am Coll Radiol 2009;6(7):491-9.
5. Karami M, Safdari R. Review on dashboard: a tool

LMl BLEST Lol wlys o pnylS Capaids 5 £33 dny
5 les >S5S dolitiul ssle o M (55t
il el ol Ly g ol iy oKel oMol 2l el
oiles slacayd Gags el daodls (Jja g (IS (8
el ag e oMol 4 i (Jad 5 LS o cled|
sl (Laslie) (g ol g ()l ez g 3)90 S
S35 O3S lire Bl 5 03l (gaineg)S ISl a3zl
olaled oSl e Jolad 55 )3 Bl (03 (g 5955 B
LSl 55 slailed gyl 53 S e Sledbl Clsal
5 Gyliie Sloj slacunsy > cidive (b SS) Lales
2 Laialy ba bl aslaiwl cgonl b cleMbl ool ol
Loodly duslde Sl ¢ gimy dw g (sdn 90 (sla)lges &b
oiled 2l ( SSlyy clela glale ¢ as (sl loges |
pled wmio cS ) dy b el i S > SleMb
S olagl g s Olsal a8 laedls e zudly sy
O3S patdie 4o A (lales 0950 day p> WA ik
Ot A ) e el Sl 0 Sles g0l sl yasl
el g Jlosgan o5 sl Sle Ml greod dagad i
bl glosls mlio ¢ gy 5 Juod dny jd 03> s
ool ) e sograimn 5 Glojg S STal gl
bz mlis jlolasel 0B g psly (slaodly 4y (oo yiwd
Sl 00l iy (glane 4y a2 g5 03b oL dn 3 lojls
SLenjara 9 e GLSel i (ilone A )3 s

i8)S )58 slaise (6555 dm 53 lapad i
)98l (b)) phe 4 gl o gl nl lacadgions

for wvalue innovation from intellectual capitals in
hospital. Payavard Salamat 2016;10(4):320-30. Persian
6. Ghazi saeedi M, Khara R, Hosseiniravandi M.
Necessitates of using dashboards in health information
management. Health Inf Manage 2015; 12(2):252-62.
Persian

7. Kobana A, Jog V. Business intelligence in action:
three examples of how it really works. (Business
Strategies). = CMA  Management.  Society  of
Management Accountants of Canada; 2003.

8. Zarandi MF, Tarimoradi M, Alavidoost M, Shirazi
M. Fuzzy Comparison dashboard for multi-objective
evolutionary applications: an implementation in supply
chain planning. Fuzzy Information Processing Society
(NAFIPS) held jointly with 2015 5th World
Conference on Soft Computing (WConSC), 2015
Annual Conference of the North American; 2015 Aug
17-19; Redmond, WA, USA: |IEEE; 2015.

9. Pappas L, Whitman L. Riding the Technology

AY Journal of Health and Biomedical Informatics 2016; 3(3): 174-185


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

g b ylowd (g 893 I TA0 Fuly

Sy S 5 Ceodhus Silo,oil dlono

Wave: Effective Dashboard Data Visualization. In:
Smith MJ, Salvendy G, editors. Human Interface and
the Management of Information Interacting with
Information: Symposium on Human Interface 2011,
Held as Part of HCI International 2011, Orlando, FL,
USA; 2011 Jul 9-14; Berlin, Heidelberg: Springer
Berlin Heidelberg; 2011. p. 249-58.

10. Hansoti B. Business Intelligence Dashboard in
Decision Making; 2010.

11. Munshi V. Developing a technical architecture for
Web-based enterprise  software systems. IBM
Developer works; 2002.

12. Kuo CH, Tsai MH, Kang SC. A framework of
information visualization for multi-system
construction. Automation in Construction.
2011;20(3):247-62.

13. Yigitbasioglu OM, Velcu O. A review of
dashboards in performance management: Implications
for design and research. International Journal of
Accounting Information Systems 2012;13(1):41-59.

14. Groger C, Hillmann M, Hahn F, Mitschang B,
Westkdmper E. The operational process dashboard for
manufacturing. Procedia CIRP 2013;7:205-10.

15. Karami M. A design protocol to develop radiology
dashboards. Acta Inform Med. 2014;22(5):341-6.

16. Mattingly WA, Kelley RR, Wiemken TL, Chariker
JH, Peyrani P, Guinn BE, et al. Real-time enrollment
dashboard for multisite clinical trials. Contemporary
Clinical Trials Communications 2015;1:17-21.

17. Rouhani S, Zare MA, Zamenian S. Offering
Principles and Guidelines to Design and Technical
Architecture of Enterprise Dashboards [dissertation].
Tehran: Institute of Higher Education Mehr Alborz;
2016. Persian

18. Wan Mohd WM, Embong A, Zain JM. A
Framework of Dashboard System for Higher Education
Using Graph-Based Visualization Technique. In:
Zavoral F, Yaghob J, Pichappan P, El-Qawasmeh E,
editors. Networked Digital Technologies: Second
International Conference, NDT 2010, Prague, Czech
Republic; 2010 Jul 7-9; Berlin, Heidelberg: Springer
Berlin Heidelberg; 2010. p. 55-69.

19. Elias M, Bezerianos A. Exploration Views:
Understanding Dashboard Creation and Customization
for Visualization Novices. In: Campos P, Graham N,
Jorge J, Nunes N, Palanque P, Winckler M, editors.

Human-Computer Interaction — INTERACT 2011:
13th IFIP TC 13 International Conference, Lisbon,
Portugal; 2011 Sep 5-9; Berlin, Heidelberg: Springer
Berlin Heidelberg; 2011. p. 274-91.

20. Khan M, Khan SS. Data and information
visualization methods, and interactive mechanisms: a
survey. International Journal of Computer Applications
2011;34(1):1-14.

21. Kintz M. A semantic dashboard description
language for a process-oriented dashboard design
methodology. International Workshop on Model-
Based Interactive Ubiquitous Systems
(MODIQUITOUS); 2012 Jun 25; Copenhagen,
Denmark: 2012. p. 31-6.

22. Lechner B, Fruhling A. Towards Public Health
Dashboard Design Guidelines. In: Nah FF-H, editor.
HCI in Business: First International Conference, HCIB
2014, Held as Part of HCI International 2014,
Heraklion, Crete, Greece, 2014 Jun 22-27; Cham:
Springer International Publishing; 2014. p. 49-59.

23. Cahyadi A, Prananto A. Reflecting design thinking:
A case study of the process of designing dashboards.
Journal of Systems and Information Technology
2015;17(3):286-306.

24. Chen XY, Yamauchi K, Kato K, Nishimura A, Ito
K. Using the balanced scorecard to measure Chinese
and Japanese hospital performance. Int J Health Care
Qual Assur Inc Leadersh Health Serv 2006;19(4-
5):339-50.

25. Grigoroudis E, Orfanoudaki E, Zopounidis C.
Strategic performance measurement in a healthcare
organisation: A multiple criteria approach based on
balanced scorecard. Omega 2012;40(1):104-19.

26. Erdem S, Kizilelma TT, Vural CA. Supporting
healthcare executive managers’ decisions through
dashboards. Journal of Information & Knowledge
Management 2016;15(1):1650005.

27. Doll WJ, Torkzadeh G. The Measurement of End-
User Computing  Satisfaction. MIS  Quarterly
1988;12(2): 259-74.

28. Aggelidis VP, Chatzoglou PD. Hospital
information systems: measuring end user computing
satisfaction (EUCS). J Biomed Inform 2012;45(3):566-
79.

Journal of Health and Biomedical Informatics 2016; 3(3): 174-185 AL


https://jhbmi.ir/article-1-158-fa.html

[ Downloaded from jhbmi.ir on 2025-07-13 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2016; 3(3): 174-185

Prototyping and Evaluating a Hospital Dashboard based on End-User
Satisfaction Model

Saeed Rouhani'*, Shooka Zamenian?

* Received: 21 Oct, 2016 * Accepted: 10 Dec, 2016

Introduction: One of the new tools in the field of information technology is business or
organizational dashboards that are as a backup in the process of strategic management of
organizations. The aim of this study was to design a prototype of a hospital dashboard based on the
principles and guidelines of organizational dashboards and evaluating it based on End-user
Computing Satisfaction (EUCS) model.

Methods: In this experimental study, the prototype of a dashboard was prepared. Then, using survey
method, a questionnaire consisted of 16 questions related to the five independent variables of EUCS
model (content, accuracy, format, ease of use and timeliness) was designed and evaluated. The
validity of the questionnaire was determined (o > 0.7). The designed dashboard was given to the
study samples (n= 36) selected based on Morgan table and through target-based sampling from the
study population (n= 40). Data were gathered using the questionnaire and analyzed.

Results: Comparison of mean of study variables, including satisfaction of the dashboard format,
timeliness, ease of use, accuracy and content, with average status showed a significant difference
between mean of all variables and their average values.

Conclusion: The variables of format and accuracy had respectively the highest and lowest
satisfaction rates among users. Users’ satisfaction level of all dashboard factors was equal showing
acceptable satisfaction rate of the designed dashboard based on the principles and guidelines of
organizational dashboards.
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