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Abstract

Background and purpose: Objective: Quality dashboards in intensive care units (ICUs) monitor
audit data and visualize clinical performance, thereby enhancing care quality through timely feedback.
This study aimed to systematically identify and synthesize functional requirements and key performance
indicators (KPIs) for quality dashboards in ICUs, encompassing software design, clinical and managerial
usability, and based on current scientific evidence.

Materials and methods: This systematic review was conducted following the Joanna Briggs
Institute (JBI) methodology for systematic reviews and the PRISMA reporting checklist. A
comprehensive search was performed without time restrictions in PubMed, Embase, Web of Science, and
Scopus databases. To ensure completeness, Google Scholar and Google were also searched. The last
search was conducted on April 3, 2024. The methodological quality of the included studies was assessed
using the JBI-MAStARI tool for randomized controlled trials (RCTs) and quasi-experimental studies, and
the risk of bias was determined based on the percentage of positive (“Yes”) responses.

Results: A total of 33 studies met the inclusion criteria, of which more than 60% were conducted in
the United States. Quality appraisal revealed that all three RCTs had a low risk of bias, while among the
30 quasi-experimental studies, most (84%) were rated as having a moderate risk of bias. Based on the
quality of evidence, the findings were categorized as follows: the functional requirements of dashboards
included visual, interactive, reporting, alerting, performance evaluation, and performance monitoring
components. The KPIs for clinical audit dashboards in adult ICUs were grouped into four main domains:
structural indicators, quality of care, performance quality, and patient safety.

Conclusion: The final analysis indicates that the effective design of clinical audit dashboards in
adult ICUs requires integrating visual and interactive tools, selecting appropriate performance indicators,
and providing timely feedback. These dashboards should also support personalization, trend visualization,
and resource management to optimize decision-making and care quality.

Keywords: Intensive care unit, Quality dashboard, Clinical audit, Quality improvement

J Mazandaran Univ Med Sci 2025; 35 (250): 244-261 (Persian).

Corresponding Author: Negar Hassan Emami - School of Allied Medical Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran (E-mail: haemami@sbmu.ac.ir) & Reza Rabiei- School of Allied Medical Sciences, Shahid Beheshti
University of Medical Sciences, Tehran, Iran (R.Rabiei@sbmu.ac.ir)

244


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

ohs—3Hls (— S W)y ep—L c o5 bl as
(PIEIE-PY1) NSl Jw obT POe o)lals  @ady § (w )9

Ja CuaS ajgquila (gl p 2 Slae (g2ulS (gloyaalib g Olel
ain plkj jgp0 S :ajug (slocusl o sloyicy

' o g
" ool
"2 Loy
¥ 5950mB 9 pansS Sumn
TS0 My
%91 obas T

23S

ool 5 (S man slaosls (il 6l olaslpl o5 s Slacl o ide 53 CutS (slas ) sudls i don 9 diblw
DLl g lolid ol aadllas Coun ditde o 5 1) bl o CodS o gty 355550 b o s 2l 5 Shes
b sl 48T g sba el 5 Bl e it 3 kS (gl 5l 3 Shes (S llST (sla e L 5 (65 Sas
AL e Dlosl 53 5 g g dalpd Ly e 5 88 5515 (a5 b S Bl

PRISMA & 6 Gillas 5 35 5 Ul s o Atoplis i fnally g2 bl s adlllae o1 2 (49, 9 Slge
Scopus s Web of Science (Embase PubMed 6u°\§g 23 Sle) Casgdmms 09 OVl (6 goetnar LS ol
Sy YoV L ysT¥ 3 st op 5T s oy, 55 JS S 5 Google Scholar (3L oSS (51 5 A8 el
G S g o 5 di oLy o2 ad g RCT Sldllas gl IBI-MASEARI 15 5l eslizal b &Yle iS008 5
3 8 s kSt (glagealy oy bl

LG T 058 55 Aoy 7 51 i s 2 53555 Slokas ool p ol Ol andllas Y 5 sazes 1 ilaaidly
D8 ol Sy Los 8 55w o il LTS aadllan ¥ 5148 5ls 0lis SVl (&S ob5,1 L3 0k plon]
kS a5 L el s gl Ja e 6y L (o5 AF) Sladllae ST g 5 4 anlllan ¥ 51 5 s 8
el ¢S ¢ ol (g my DLl P Jals 55 50505 (93 Shas Sl 1 Lus €] 0l Guuains &y 3o 4 o olallas
059 Sl o Sla Side U (S jmee 8l (63, Nes (IS (gla o Ls 53505, Shee 5k 55 Shas L5
L (Gl a5 3 Shes kST (a0 oS (gl L s gz 4 OYLS

o s OVLE )5 0505 bl n w53 (2l (S jrme (S35 50l 3o (b s o 0L gl bt szliiien]
o5 3ol ol ool g0y 3,555 ) 5 comlin 5 Shae (gl ol Dbl ¢ Julad 5 (52 (sl S5 5 s
.mgu\;béuqﬁ.upﬁ“;.uwu:iu@;uﬁa%u@

b San (kS 35805 o35 Sl Sl 3w 1630 s 259

Email: haemami@sbmu.ac.ir Ol Ol ¢ g g (S ke ol ¢ (S ) 0S5 1031385 — oLl yaus Ugine ilgo
Email: R.Rabiei@sbmu.ac.ir Ol 08 iy A (S e ol ¢ Sy a5 018 o) L)

Ol €05 ¢ ot o (S p sl o815 ¢ S5 51y 088313 (Sl AT (65518 5 g e 03, 25 SAMLI ke (15875 (6 il )

Ol €05 ¢ it e (ST p sl ol ¢ (Sl 0uSCadls (Dl AL (55515 5 L e 03 8 5Ll Y

Ol e sl clpu03Le (S5 e o8ty €36 (6315 Dyl €05, Sn Cumplin s 35 o ¢ (S8 oSl ¢l (lao e 5 56 (K55 05 8 5Ll ¥

Ol 21 e gy Aot S5 pshe o815 €2y (g Ol ¢ ils) e L2l F

Ol 0L el Sz (o)) (gmest plal SE sl oy ¢ oDl 513T o&is 5 galS” 05,5 5Lkl B

VRV D gt el VECFIY/YA L DMl S gl 6 VYYD sl

PO 1ISeIE LT L POe d)lad VAT WATENIN ohjle (Al ek oGRSl das


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) CdaS syquibls (sly Hakac 53315 slopaslib § CLsli)

3o S dallss o b ay AT 3 ol Wsh e el
Lo sd oo bl o 51l e sladaly 5 (2L > Sas
3,75k 5 S jren (S5 S (Gla s (555 by
Gl 5 o ($osTpar o Lladl anw i (@-A&F)
QJ)};}L{G\)\Q&»ULS@M\)Laeabdas
00857 o @l 31, GB35 (i s
3 S Slapt— | sz—fv@—?
Y yams 45" gl0L, (Audit and Feedback)s , s 5L

& gy Sl 1 51 o3zl b 5 55 o odaal (5 5eil3)
5L sladnlp Ol s g Eel (el
a3y 5dls LAY AFAM L 58 o 5, Shas oL 5 )
23 ks 25y 55 5 S men Sl (2l
ol e o L oSl 2l o, Sas (g ) b
G S Ul et a L ey3 &S s adlig
s i L S Sl ol LS e 55 8
Jboss 5 L sy 58l 13,8 e ) 18
S 0L (0T (6 s Sioles 5 Laesls HLSs =
S oS gty 4 5038 w8315 m 4 3,550
02 AT o $SGST Sl e kS G5l
S s 33 4 3 92l ¢ 2Bl e o) 53
5,535 5 (Clinical dashboard) L s 5, 5sl> Lol
sl sils iyt s s (Quality dashboard)eis’
g&_ﬁfk;\ﬁl)kgﬁ,cs}ﬁgauw’l@uﬁ
S8 asalyl sl 1y Oslos 358 53 4155, LSJ‘?M
23 5 Dlosanal 3550 55 Sl ¢ADI Coda Ly 3l e
4S I 5o S o @l Osla 51 Bl o 5 03 g dms
Olojlw b 2oe cbd)s Iy Sl CulS (glas sils
A Ol s (58 a4 ESGST (gl Ol g (51
a5 55l $SG e b ol (T - YOS e
L ke 5,008 by sln (S5s 5Le Sl o
pr 5 4 355l DLl s s Doy b e
L aS ol o S b s eyl (03 S
ot i 53 B gt g L plal B

Lo oS 505 3l Glas gazms 035 50l Slbes i il 1 51

doddo
i e g L 65 055 Slasl e
Ohlas 5 Sl 5 VL Dl b (gl ) o 023
A 5 i Gl slon 4 Ditn Y game a2y
S ol 5 U a3l 5 e S oS
blaiom opl 53 CodS b Sledst @1 A3l 0 s o
WOloj Cusgdons cadnT 3 Sty w5l ola Ml
¥ Nl ol 50 YU slady 50 5 L Slee gV (=
9 =l o Olaaal 4 by 0 sla osls B b 1 L(Fr
(’_...;Atl}_;\)‘\jo;}_f@_;;»u:_éga_;_i@ﬁv\_ﬁ
b NS la il F 5 il ( Ss S
Sk 5§81 par Lo p Londy o) 8 (g oo
L1 e S oo S Emlem sl (oS
SO U lag s (0= NS o anlge (Bl
(8T L a8 Atd CokS 5 gy Liepll T 5
s St 6Ll 4 eI AeSL 3555 5 o
S o S Oyl Sl gladaly 5 (AL
AT ) e 81 (S5 S s (5 55
9 S a3l eslimal U 48 e lasy 5ils
a5 s el Sl |y (g mes slresls ¢ lalas

() A)A.'..quﬁ 43‘)‘ é}e

2P 5 G e g o

Electronic audit and feedback (e-A&F) ) S5 I
il o LS 3 gy (81 o Olgr ol y3SyStEMS
=2 5 SISbly @) 5555k 5 (S e 01)3 55 g 03l
L 5 Shee 1 (sl oMo 0 e 4 (slaslly -2
iy o5 (ot Glaj o593 885 3 Cadlw il e
Lo Ladly 5o alaHlr L lapte (31013 52 o0
Aal pi (W V) a0 (6 s 5 olwd) (5,8
i § 03 (MBI G s 1 b & s (0 LS
L asbd 5l (b glales iy (e s 20 )8
5735 S Olgie 4 ¢ b Sla (s e (VP il 3
s Sl ey el e 5o CLel iS5 g 5o

e O LS 5 dalet 1 e (slae g 3,0,

V€6 1€ HLT PO d)Las VAT WATESIN

ohsjls (S eolc 2GSl alss N S%


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

pljSam g onila cugian

BE QL?J_.AJU‘)‘ Jj_il.w S s &:«.GL Guv\;)) &.L«:
S ol SLALhG 5 b 055 bl e sl i
V35 a1y

e 53 el 5 Aepllal 55 e QU a5 L
$las ) gils (AN la axLi L;.:,Q«.c Sl
alas VLS 5 050 5 ol o (sl it j5 oS
e Wl s Sl g 105 Oaa b sl
el 5 ol S 9> 4 C“'Ll 3oy ( gode Dol

G S (glasy sils é;J_{L.:— Sl A
OYLS 55 55 Sl o sla it 53 (2l (6 oe
§els”

o> lasy el ol ;ng.«.c SIS sla jaxla Y
OYLS 55 05m s il e sba i (I (6 5n
§elS”

a9, 9 lge
Aapllss g, S Dy oty aallas !
e foally sws Uy 5:Lkae 4 (Systematic Review)
(Joanna Briggs Institute — JBI) ;X ; Ul o 4w 4
3 sl i Jol e olad (A oL

PRISMA 2020 LS[M‘) wl...ﬂ‘ ~ Laocsls Cb;;:.w‘

0L S

Search ) ssetua (s 3/ 2l 5 (Data Sources )os/s Zle
(strategy
SET Sl Gle) Copuoms Ot SYlie (6 gt
ol zmn osls oSSl 55 Y YF fpsTY 5,6 G
Scopus sWeb of Science (Embase PubMed
S Al 3 Comalar (Rl 31 ) gatens S ol
257 = 5 JaSe e 0l 4 Google Scholar
3l 5 8 oslinal Conte Slalllas mlie S gl
MeSH ) o J 25" Sl 5 o8 5 &y s
ol e sl i U Lo e s3T 0l 51 5 (terms

"o

6LA . u" P " ‘-;':Jl_z LS‘}:M" ‘H _))‘}.:..:‘_) ‘l a}_:'}

Lo L s e 5 Lol g a51)) Coly oS
(VP AP 8l 0 3y guils
Sl Sl e o) s 55 CukS (glas ) sudls dlax
A3 eslil 5 50 U (S iman Sl 45T g
(o158l i Sk 3, 5815 4 Ol 5 o kb 8
Dlsl 55 035 Slacdl o OYLE )3 055 laadl
(s 4 a5le gls (gole b 5 05155 5 135k Ol pske
Sl e a0 g Sla idw 53 . (Y0¥ DA S o,lal
o da0T Oleys 5 Jaul b Sty s 4 Olley |
A5 1 b sl ol Sl sl ) e pslie 55k
e Sl Wesls leslawal 2 b 51.r)AS e
3§ S e 3 4 e 4 3503 1) oanl
Ly Oledbl (il oUls s ol s
Slac b 3l Sla sy (gl 052 5o (Slapt s
a5 5 155Ul 5y 0 0% Sla i 53 0 Liasail |
aS Conl b e glales U LaoT jleslizal 5 ol
Y RS alge Ll Ul Hley el Sl S
L alie 53 s s, Slas aulie L oy ils
Sleslizal b (g jmee Sla S e ules 5 bas,luileul
Al P 0 g el ccnlie ol 5 (6 Sla 1
andllan 55 (115 58 g0 0515 Sla idmy 5o (2l (6 e
5, s o Syl gl 21 5 e Kim sDeMellow
e bundles i g, g5l p sme 3,550
odins Ol 457 (3l il 5 o3 B Y ) sl s
LSS5 0 sy 35 53 s pils e 3T
Cdle sla iow 5o Oledst CodST B 5 (281,
O Ses 5 Khairat andlas (Yere)s 5 0VLE 55 055
S mran (S35 53l 3l osliul 45 515 OLES (Y+14)
Colds Gl (il e LS 5 s e L
Laesls (55T par Olej 2alS” closst O das 41
e el b el s U GLL (L )l
(Y1) 0L 5 Wright aadllas .(¥9) i sl 4a
&l 0l sT 5 slas Sy gl o3l 45 sls Ol

s eesly g adbjlu adex jHcoledbl il

PIcY 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) CdaS syquibls (sly Hakac 53315 slopaslib § CLsli)

Sla i 53 (U G mee ) kST Glas ) sl
bels Sldllas ool e ol ysba . Ls gy OVLE 505
as Slallas 5 RCT) bslas JU sla oslesT,8
L4s e (non-randomized experimental) g 2
4 aS SVYLae ¢ Jold anlllas o~ bl
dafy 53 Ve (i gy o 4 g oS3 U
Sl S 355505 51 5 5l esly o b L
(NICU, PICU) 655 sla_isu plw b (S mme
Ol ylon Lo idu plo 3,508l &7 SVl (s g
5453503, oy 1 (055 Lo i 5l b @)
0355 (A BlS s ys LayT JolS e 87 SV

sl

Vo a8 b

ool slaylpl 3l oVl a8 oL, sl
Joanna Briggs Institute (JBI) ) ;5 ,; Ul g duuws 5o
SLalas (61— IBI-MASARI 5l A osliz_ul
Slalllas) o o 4t Slalllas 5 U S LasTHI8
Slalllas (gl (F1)5 88 oo oslinul (Balas o o 2o
8 Jler Ll W (sl Cod &5 &S RCT
5" el 2B s 5" sl M "
4 ol e oS S (o 20 4 Slallae (ol
B 9 (a5 caby 4:.;_}? S L dlse
o e S5 (Gl (sl 3 ls s ]l LS
La ey Ao ys V- S Gage s dias S ks
B8 55 0 S (6,8 s st pd e i 4
PG00 03,57 Cas 4 Doy g 53 (55 g st
8 a5 55 (Lo g Ol e 4 (b (Slagealy Ao
Sty ot 0 6 e 95 ol 5o i
Dsd o0l jolamlds 300 5 caly

Sl ez 5 55T oz )5
3 dlo (Yl eSS a (ol il Al e ol o

o sl oSV 5130 05 53 5 s 8 ol sl 528

(Y oyled Jgda) di ol 5 b " s Shes (g8
o b ool eSSl 55 il 05Dl
T s 8 S5 ods 55l SV mbie S gl
Lg\ﬁ.g;éﬂiic;)y\'ﬂ'? J;"J)T\"@)UJ:M
Sl 3 Ve (5 e 5 olsl 4T3 2y e

s eslatwl Y0¥, 455 EndNote CL;A S e

o3ls AK.LL; 9D okl P &5.,\._1{ e ojls 1) oyl Jou=

#1 ““Critical Care’” OR ““Critical Care Nursing’” OR “‘Intensive Care
Units”” OR "Critical Illness" OR "intensive care unit" OR ICUS OR
ICU

#2 dashboard OR "Electronic whiteboard" OR "data display” OR

“data visualization" OR "feedback system" OR “electronic
feedback™ OR “electronic audit and feedback” OR " clinical
performance feedback" OR “performance measurement system™
#3 “clinical performance” OR "performance measurement” OR
“performance indicator” OR "Quality Improvement" OR "Quality
Assurance, Health Care" OR "Quality Assurance" OR "Quality
Control" OR “performance improvement” OR "Benchmarking" OR
“quality measurement" OR "key performance indicators" OR
“quality indicators” OR "Audit and Feedback” OR "Outcome
Assessment” OR “Medical audit" OR “clinical audit™
#1 AND #2 AND #3

Sledles b/
oS 5 Olpe bl ol oL 3L YL
A2 (RR s MH) ol 5 55 Lo 5 Jiims , sbon
35 ek w5 Cdete OV olST e e LS
Sl ade s oDl 55l 50 53 S gy ok S
9 Ak esls CL?)\ HE) ui )l ot 6 40 olg 5,95
Sy s 8 Joole oz G5 5 Lo Gy b S plex
J— i 53 ey § 95 Oln 3159 Ol e (L))
DL 48 it dlome 2557 LT s 0 0 L2

(K=2/AV)54 Y0 33l g c]@ TR

wllls jl z 52 5305 sloylns
daly 55 a8 GV ¢ Jals anlllas 4 55,55 (glalne
Sl CedS 2558l L5l 5 esSluesly (b L
a8 GV s o s sla i L e
Lo tdn 53 (S5 35555k 5 (S jemn Glo s
o5u 9 Sla i 534S Yl (s g 03 S eslaiul o3
352 605 oo SVle 5 i3 0k il SYLE
Slallls fols uallas 59,0 ol ol 515 Olallas

sl il b L ks, e

1€o 1€ BLT POo s)lat NUATY WATESIY

ohdjle (Al ok slEibily alas PIEA


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

pljSam g onila cugian

OVlis a8 b,/
Yo JBI 5l elal o 315 andllas ¥ (3L )
Sy L (o pn VW) Jlan ¥ fols o o5 4 anlllas
V5 Lo e 65 L (Ao y3 AF) i Y0 7 (5,8
S8 bl Lds lelis YU oSy L (Ao 3 1) Wlis
La it (o 2 53 5y Jolss Dlalllas o) oS ke
3550 St 55 5 commlio gleT (la gy 5l enlinal
Jﬁu,-.,-@bw»w.;ﬁéﬁfg\.u\éu@,
2> Cysgdmn sl 6Ky oJ 8 ey, S Olais
anllan a3 g sl 3 e 5 i (slas S0l
¢Sy bog £ 53 55 (RCT) dslas I oloT,8

Azdls e b 5 um S 15 b

oﬁijQbf&dhﬂj
Slallls o St S 5ls O WA 55
(ilods ool (N =Y4 cis 3 OA) odsete YL o
s lamals 15 e, 4887 Lle s Ok OT 1 e
L bas e Oladlae j3 a0 5 i lasl Glej L,
YOAAU Y gladle 0 ICU caS slasy suils
calllan g o Lo 5T osled  sad) LS odalin
e 5 (N=Y0 (o5 AF) o i ad Slalllan oy ST

Geographical distribution NUMBER OF ARTICLES PER YEAR

8 USH 8 Germany # UK + Nethertunds m Taiwan s Canada whan wiodia o o

c&sﬂ)ﬂs&u%dh;}i} ;Y 0;'&3:}1545

CodS 3 e ls (63 Sl Solal JI
S Lgl.ai{:.'i? Slesleal 16 mas DLl

C‘SJJ_;JJ_&A:}_AJ;)‘CJBMﬁ)&)‘f&f.))‘}

56> ke QL.»\J‘J\C\J&a_ALglJ_g..L_& ESIP)
V..:Z.:M Jolri) Jalas slaOldl cs ) guils 5 Shas
2,50 Sl 5 00,8 Ald fald ) slla b 8
Ay dlals god) (5 s sla S35 5 (c‘ii-“ 4
s basysals >l b 53 (Gl 8 slaaiis s yldin
Lg\ﬁ.x_:ejfjj_i‘u-}::)}_nw)j:)y&wlbﬁ
- 6:J_<LJ« GAIS sla e ld gl e ws
S (il e CtS sl sl el
L;:j_ila.c S sla el sl ¢ el c;ﬁh..r—
wl_w‘jw_wj.k_.}c‘fd_w‘dgbjl.b):{};-}n
053 St B S 5y imer 5 batls Sl
sl sla e @l g L (G ol ats Fay
ol sl s 5 OVs slas i 51 s pdy 5 5,8

Al oslatal lasy edls (g3l

4l
OVl bzl s T8

Iae AT cosls Lol 53 st 3l ey
S e ATV ()1 ST e AF Cod- s glulis
Codi 1y adlaa VIV S 5 0l e (6, SIL 6 e
Ls Ol JalS e ey sl lae VY 55 S
5 Ol s dlias VY (ol ce oLl Sl e
() opled s goad) Lkd udows 315 lie VY Lyl

5

B

i

£

g

i

2

]

&
] luded,

(G

_J CIS in ICU(n=10)
S Not fulltext(n=3)

E

3

E -

fn=33)

l

QYLEA;’JB::S\}MJ"JAQJL?AQ N osled poad

PIcq 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) CdaS syquibls (sly Hakac 53315 slopaslib § CLsli)

2y ls S 5 Koo (S Shas Sl
i AT s ol il 5 b 1L
Sl ol bl Jases 534S assT a0 S O )lS
anly Lsl Ooley 5 LSS 8sm 4 Ry 5 A3 o
L5 18m a (68 e 0 S 5 20 S
SLaia 53 (Gl S 52 358 0 252505 01
Sl Dledst 3 LS 55 el Bl o5
OF FV)3 g0 oo Ol jlow 45 0l
) ails Sl ool Seslanul b :cLu o pde
(Sl S3) 05 Sl S mle e )
S oS 503y pdy OSGl (Wl 5 Ol s
OF FVILS o Joged | Gtﬁ

(KP')JJ.(Z«;‘j.Q.L(&LAU&Lﬁ
el >J_§L«:— Al el Fe goors 3

(Y oyl J;&)x&iﬁmﬁwsj%qf.u

3594018 (88 hos S 2Ll 1Y o)led Jous

a3 (42y3) 3l b gaif pasls gla e Ls
Gl (YA S Glew 4 Sl ol a3 sl
bl kS FONF 33 Sy pe oSl g Sy, 4 sl

25y Sl eslizal O

Sleds a8 S (0% Sl Ol e e3dzmn B e 5 5 e
Oble
! YA (o gl BTG L b

o llaal slasl

An oo Ol odeT Conily gl (48T Julowd

S Gl e Ll e b oy Sl -
ST 33 5 dy03 13,58 o 5 e (o, ¥B) bl e
ok o3lizl (b (5,8 oensts 3 g0t (51 Slalllae

sl sl e sl sl (f.ﬁ)“-f”vf‘
ey :)}_AJJVK(M)A W) Sleds CaS
ax 5 -6 U ol b bl bl £
Ll

ol gla oo 1 el gyl le a5 -
S I3 S o a3 15 Laesls o jislanl

39 S )l p Sl (e p e Olin 1355
(FY =¥V Y5 )

odal i & LB las, g Sls i ol a5 Sl
e s 5 (SUMMArY View) ol ¢S5 s a e s
dsls 1y drill-up s drill-down G b 5 ools e 4
Ol olS Lo g5 Laasls folad (g5le cadeds ST
(FY— PO FY = FF)s 5, 1, OISl

S5l 68 8 bl @ e 5 2l S
ol Obasl Ol Ll 3 5usls 1L s gS
G5l it SLaylF sl 0Ll 5 La e la
ol il Lo (sl o5l s 1S sl o
el 35 5285 b 518 b 53 018 5L
23 edeh (Gl patd sla S W5 Sl sl
SIS b e ls fols g Cadites Sl slael
(FV—F8 OFY — FF)3 50 Jglie sla S 509 51 65 Shas

5k O 3101, 4 laze O ikl
o 5 5, btal U amglie 3 GastLd Ol 2alS
Ml;,gam&f,ﬁéuéj}nuu
GEUS Sl sl Sl (gl o ol L (S aoe
33,8 (e ol el Candy Bl 6l K
S Sl la e ls ol e 3 685, 0T s o
P - R PO N VP JUYS O S PR RE
O =Rl oL 05 9 Jle 5 (5l e 55,

ot Jolpe s Slas b5l is Slas g5
Ly Sledbl o, 5dl5 5355 (o sl 4 (Sl (6 e
oA;‘;)jT@?JMGD)’\ f C&A G0 b
la e ls e 5 5 6 ey DU Sl eslizal L
Pl e 6;@«@ il 53 (65, S (S
Il Sman Sl d el s das e Gl 01,8
i U el ldes anglae gl 55 seils 1 oslazal
Oljlw b awlin b 5 Sl b 5 he el 53 5,05k
Lol 033 Gy 33,5 (oo o) eslinal 5 m i
Olas dgb s ladiigy o ooyl o b 51s , Slas

(00 355 oo planil > Shoe b5

1o 1€ LT POo s)latd NUATY WATESIN

ohdjle (i) eolc sEiily dlas PO


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

pljSam g onila cugian

e gl 5 e Dledst LS b5l el e oiS
ALgJJ_Q‘...oL;A__.LfdAs-L&f’ Ol Jllus g
CmiS e Li P (U ¥0) bl s ls
Sleds Gt b, e la V(e ys ¥O) Cudl e
A g (o )3 YA) (sl e La VY 5 (Uesy3 VY)
i3 LA i Sl g Jols (b le gl el

Sl sliss g c&KJ}; 30k Jols Sl Cu

sl S5, 4 035 il Ol 5 6 8 o1

3)ls oLl Sledst iS55 6l Sloys ol B

J.aug:,_‘;‘fg_,_.ﬂ..s" "'* L;LA puv\;)ﬁeM&j‘&

)3 Sy e Slays sla |5 an il Jali
st 5 Ola 0y JUESH ¢ 3595 51 ezl Ol
A5 Gobew Sl b sens e e Ok
A3 05 it 53 odd (S e Osle 53 e 5 5 e
Slodst S b5l 63 Shas (S s a5 L
ug,pﬁzd@,ﬂ.ﬁéw&uuﬂsugpu
Lo Lasls ol 5 das e OLE | eks 4] st
g en 58 e Dbl e iy el
dm g e o sl (B)lse Jeld el gla et Lo
Oljme Jold 5 205 53 Oyl (6l (6 s 5 0Ly
Flal 5 e 5187 eyl Sl skl i b gy o s s

¥ oyleds Jgua) Ln g  Sijy slalles

b By 5y )y a5 aallan

OVLE 551 o5 Lo i 55 L (Sjrme (812 0k
Jeoss 5 gl adlllan T il il 55 s ool
ormer 3 53 Shoe 8 5 (55 Shoe I &5 05 8
u'z)l;.fl)l.ujﬁ_ib L;;;wéwéuu&u
33 65, Shee SLal 1 aS sl oL bl L5 g 03 S
Dl 53 63, Ses IS (sla s L 5 arws 22
CotS gl el o kS bl fold o)

s gduaib LB el g Oleds

slals 2alS s 51y 5 ke ¢ el Gla el
.JJ)\)‘))L«ﬁ&‘d@)‘jézﬁ

Hl}du:@bwcj_@}:\_g&_:lﬁd_ll
(ollv gl e li o Jolw WL ICU (slas ) 5505
338 p R0 ml 5 2 e (68 i

63 o Sl Jl ol planil 55,0 bl
4:_‘.«134_.'&’-).) Q‘}J@\)ICU JJ&L:.&.:{LQ‘AJ)}?;‘.}
(23 GlS (ol (g e DLl ol Lol
ol o, Shes b5l «(Notification) ldis sl
2Ol 0,8 saib mle y e 53 Sles
cujév\:lfggl»jja_}dﬁ»«{uw;&_lj\&

.@\o@é\jb‘c“ UL:...ZJ;..\?);«L»}UA

CaaS 3y sudils 55&&& Sl J Y o3l Joum

o b S 3, Shes S
(FV=F) Y5 &) Sl l3) Sl aslizad (Ko 8 505l lai o i
38 kes o el Cale ol 6
G255 ) (595 587 gl oslizal-

S Y

Sl gt -
(FR-FY FF-FY) S 2lail 018" Jales o i
A8 IF sl el b 08U
Ol 58 oy b5l s globid 3 bzt el Sl
Ol 3B oy 50,3 5sSUMMArY VIEW ) oslicut-
s o3l 31385 558 Tg)
(07 F\) PRERPS RS ICH - RN
Clun o (slo 3l 53 G2 sl S
(labe ¢ Sain el g clile)
53 8kee SIS (sl Ui 1 1S s
5 Shas 5l 5 okt oS B0 5 IS
oK g T
(OF-0+) A 5 Sk O )6 s OIS el
obd i 3 Lk b gl s el O Notification )
(K‘*i%ﬁ)‘r (requirements
(00 F4) dald s me (s bl 3l eslizab-
Oy sk ek b5 .
ey g
e (gla Ol 3 asls e b i
(OF FV) LS 5 by oy pe U -
Sl 5 OS82l
S VSl Obabl (ol Clby o lai-
g
(OF FV) DS 5 Caylby &y yde U5 -

P [
e das o> Shas slo a5 25 0151

Jjﬂ‘.cgw‘;[ada}lu
Jaéajﬁwé.u}fu&u?~ 4_© gazme y3
s sba Sidw (U Gimes sl Dllle () 5
(ollo sla s ls anws Hlgz 4 45 Lus plulis

POL 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) CdaS syquibls (sly Hakac 53315 slopaslib § CLsli)

ak}dh@|fﬁ%>)ﬁ|zaﬂwdwdhu&u ¥ooslod Jou

e Jesl sla asls Sl kS sl pasls e kS ) sl pasls el sl el 3 Shos SIS sla Ll
(ov ) v (Sl p 53) o s 0S5 3lai
(OA %) v 035 S 53 edd (§ i Ol e 31
(08 %) v 055 S Lide sl L sl
(54 @A) v eslinal J5 b sl i oy
oV &%) v Sl sy Ol

(oA v o3 Sla Sl e iy ST e & e O e
(A V) v (R RWN
(OA V) v CEERNY P

(71 07 FF FY)

(7Y &Y 0F FY V)

(Y &+ oF)
(84 DdA)

(% F)

(FY - 97 OF V)
(FY &Y FF)

(#v)

(% F)
(PA SV F)

(ov f)

(0% FY)

(6A)

(7Y &+ FF)

(7% OV OF)

(0A)

(OA Y)

(OA V)
(0A)

(OA BY)

(oA)
(7+)
(94 FY)
(¥ dA)
(91 DA
(9% dA)

(OA b7)

(&Y DA FO)

(74 %)

AN

AN N

255 51 AU s Ol

3 e Ol

(Cela VY 5 Colu FA (Lol YF) see 5

b S5 4 sl

ol b a5 e

Sl e JUSH ¢ pane i 4 JUESD) Oyl sl
o515 Sl e i 4 Js (b bV 4 ess Bl

Sl e i 53 DAL Al Sl el 2 K

505 3 e3bisl Ol jee
oSy sleyss mb F 5

S D o gt 5515 O SN Sl s
Rsess bl

S5 s AL L e sl she Ol

Sl FA )3 sdzes O sl sl o s

2l 56 0 gl 581 O

0557k oS5 Oy

030y Zo Ohlos 53 ko3 el sens 3 (S

S
o33 G e b Ohsleny 53 (NS S35 O

Lger b ki o 5510l Sl sie Ol

SOFA: Sequential Organ Failure ) SOFA s .
APACHE II(Acute Physiology and s( Assessment

o3 S e Ol 250 5> Chronic Health Evaluation 11)

v sl slasl g 4 (S sl s

o5 Sl e o 55 ()L 05 Ol e

Sl Lsha Ol
v S slals Ol e

O3 B 35 31 26 Sl Ole

v S slallas 5 el lasly ) Ol
S elal b VJ'«,_—L_

oM b sl S5 Cales Ol

s LM 4 by ls JS5 ol O

053 Sl e i )3 05 JEl 1 lin oslizal Ol e

i 3 el () e sl Ikl Sule

oy sl

G353 (Aas s g mlie (S 5

B2

353 Sy pke s 250
N S B R NP S RENWIN
o315 S e i 3 (oandlS st/ ol e

Lyl pl 3l eslemul Coanl codis A 5 (laoals (YL

Sl e Ol 9315 CdS 35 5 il (S e ga

Ao o g Bl o sl i ol L§L“g;?:'i)

= g ooy S0k 4 5L WOl Sl e Conds

1Ce 1€ OLT PO o)ladd VAT WATESIN

ohsjls (S eolc 2GSl alss POP


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

pljSam g onila cugian

) W I Y H:be’f 3l LS (gl s s
(W)Lles S (gduand

53 Sbos (S (5la_part L

o iy sl i 5o (b (6 en 6l
030580 5 OF (gl gtoms 03 5ils (o>l by 23 b LS
21 el Canl (KPID) 5, Shas (6 lS™ (sl 2L
0555 gl gome ad fo o i ol Ol oy la ot L
e Ll o patn 3 gy 5 CdS G50
b et Lt sliss 5 g 535 sl 0V )0 53 e
S 55 o a glajls 5 Olejlw sl U nlize
Sy ¢332 30 DLl 53, N3 8 Sy o
4w 4z Donabedian o gl bl el by o ls
MR=AN sl ol r\qﬁ‘ Sl 9 (gl 363959 4w
iy Slaldl o Cople s a5 L Sl alllas s
G [PYCHI L g BV g ISP T
e il el g Dlads LS L5

e 5 Sl gl ) sla s L
o pmime £l gladely 5 ksl B sl 5 5 L)l o500
L (il e S iS (sla e L ) s e
el & o it asdllan oyl s ol p sla el
(i 1 5 kS U i LSl s 53 Sl
Jslas clodst CiS b5 sla el iyls Sl e
Ls L:éjfjléjﬁ Slalllas sl 53 soly (sla jesli
Ot 5 6 o ke b ¢35 10 0 et (gl sline
osbas arws sl AV —ADL 95 o Juli |y Cisie 59
b s o5 Sl e sladsly 5, Shee Lot 53 035
WCmlg 5o S o Ll S b e ol
5 iy B Slasly ) o el (sla el
>l o b S e 2 el B Sl
o fo 2 ol pld o et Ll ol Sl o
e kS alal 1 (K Ol LS T (i
e it Olseas 55 ol anlllas > 5ol all

W)Azb 8 5l 5 am 5 5550 W KPI 4G

=l sla e, Ol seas 3555k 9 (e Ol ol 5o
s sils g L gd oo alid ICU H5 CiS sl
5 LT e s i b 5 a1 1 515 o
s g g0 dal g s iy osls Cslad 5 g
.\_;»Tjé:}_?eﬁ;}.atgsj_ii))ng.&bﬂa>L&:“~\
.‘?/\—V\).\_;‘eb; ‘5‘>J,su 525 LELAU,;."U BE) L?:JL & s
3 gils jleslainl Cute S0 4 50 Calites Olalllas s
23 L i Al b e Sl )1 Ol 4

(¥ D)l 0l 0, Li o9 6“;}:"”

3 gedls (63 Slos Solol I
amslte L 03, 555k 5 (S 15l Ol e Lo 550
e A Il b Sl O€ was 41,1 5 Shee
idu il ol b ,ls bl e kST 6l s
Ll Sl las sazme Cssley am il s Ll o
Sl ol ol anllan j3 .l b 55 65 Ses
S S 55 b o (6 5 B 41 oY o jled S 55
0Lz Slalllas y5 0l s § (o 5 ebniin
J (Lﬁ'»‘ 0oL Ol 53 Slas (L 48 das
g gr e 3, 51 (SIS Sl AB ke
&u‘._m:;&,, 3l esliul ol K g Rabiei (Jte Ol siea
3 S s (ST St 5 Ky S sl
e ol addllas slaasl (vLles S slgiin 5 55k
55 O 5 AIMasi .3 )ls 1S s S5 ol Coe
3 Sl LSS iy Laesls isled (ol ol 5 S5 55
sbad sy, Sladssg «Oledbl g Akl
Ll (5LsSKaT sl (SBLE sl 51,8 o
anlan 53 Las Sy ol (les ST 3 me Laesls Olue
L vt (63, Shes b Slal o0 43 ol
0 Nas b5 Ogren S & 3 ey e
Sleslial dresls Jdos 5 (g5l (yliion 4l
ol el 5 5l o Jelt g 6 la )
Sl 1 0l )L 5 Randel (e V0 V)Ll
Jols o) iy 53 1) ChS 3 58l (65, Shes

Pow 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) CdaS syquibls (sly Hakac 53315 slopaslib § CLsli)

0L 4 o jizte SYle g pgmn i OT DL
0 SVLae 5 B 0l adllas ol 5 (el
oS o yge st wsliE LS s glaol;
oo ) S el B 5 LBl el Ll e
LS e 55 Aol byl ol s 5 5T
el Ops 2 dbs e 53 A5 ,S 15
0L o mbie Jals 5 Fos 28 auls b ST Slallls
..,U)'Luda de gy

Ll g o 0T (gl iy cadlllas ol ol uled
23l (b glas, iy (ae il g
S La0T U s Wil mens slaidn ls sla lasms
dr § (Cpmoman o ) Hlaw el 5 Sl e kST
68 5 slmosls Sl oslizul L s Shee (sldS™ sl o ls
ot s g, e (gl 055 4 osian isn
sloul (opr FUiiond (Sla s 15 2 O lny S
s 058 Sla idu 53 b sudls Sl eslizal LS
3 (1 el e VL oL 5 sl slecy
Db hee s 58 bl Sl

3 S SlSL Slaptn Ol sie 4 a3 5l
3,750 5 Ml 5 e gLl Sl L s 5L
3, Sdae b5l ol eyl b Ol o Ks
02 s Shas (b bl cpldiidu o35
(o mls Ghlei g patde Sl glaojl
SLaldl o il 5 ChS 5 I (6,8 e
O s a5 ool gl s e Wiyl |y bl
S s e Li Olssl 5 63 Shas Sl
(s> 1b 02 Gl A (L e L e
laadly ol 5l oslizul 505 Las ) sudls idw 51 g dnm g5
ESaS 055 Sla it Ol s 5 ULl b 4 il 5 o
LS sl L;:_,:)lf}.u'l—)lf&u:)ﬁ.ibbxf

References

1. Acharya SP, Bhattarai A, Bhattarai B. An
Audit of An Intensive Care Unit of A Tertiary

53 o &) & sl uaib (U Lot

S e S i s Al e aalllan
el bl s & &y sllaaiiDonabedian

5@l medle | 5 Ve sl Sl Caas
0 obe (el 5 e AT B CkST el
Sl e lin Ll 2 S5 ol 21> 5 03
eolzel el 5 il e T glasy5ils 1k
el (63,58 Slalas 53 5 i

290 om0l g o ol andllas g Ll )
3 U e o) 53 adllae s Ol s .\..»rkb
Sl gl (5255 VLS ) 055 sl i
b sl s Shee IS sla e L 5 63 Shes
L5 o Jool slaasil 5 S &l CiS glas,suils
2 ey T (gl 5o il s 5 (1 (S Sl sLine
Lowg Shwles sla fu plo o 5055 Sla sy
313 28 5w Slaus 9B aas aslyl 5 Ol 4ok
6>, Shes (\J'_“J_AA_!@_}T canlllas opl Q};Lwﬁg
.u\jgdgﬁjbmssj)lfsu;}»)l_ga\ﬂ
ogde 555 O guma 3 9dils Ol b (gl das slaal,
N 25 haib g Slallln SV il
2 aS s gl andlas ol ys s Shes S la e ls
R R B TRC S PR
3553 5 padie Glaj o3l 53 3, Shes (5,8 051
43S b (el 5 (5 s slal il e

ol a e (53 LLE ol se >yl
3 aS OT s )05 5 syl
LB oyl s (g3 gdome Sledbl codd 5,1 Solallas
g 035 &l odds 1 b glas, gils gla S5 s
g (p33 3 S o lpds |y male o 6 5550 )

Care Hospital. INMA J Nepal Med Assoc
2018; 56(212): 759-762 PMID: 30387464.

1Ce 1€ OLT PO )ladd VAT WATESIN

ohsjls (S eolc oGSl alas poIc


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

plilSam g 40ila cugran

Rhodes A, Ferdinande P, Flaatten H,
Guidet B, Metnitz PG, Moreno RP. The
variability of critical care bed numbers in
Europe. Intensive Care Med 2012; 38(10):
1647-1653 PMID: 22777516.
Manor-Shulman O, Beyene J, Frndova H,
Parshuram CS. Quantifying the volume of
documented clinical information in critical
illness. J Crit Care 2008; 23(2): 245-250
PMID: 18538218.

Wong A, Masterson G. Improving quality
in intensive care unit practice through
clinical audit. J Intensive Care Soc 2015;
16(1): 5-8 PMID: 28979367.

Donchin Y, Gopher D, Olin M, Badihi Y,
Biesky M, Sprung CL, et al. A look into
the nature and causes of human errors in
the intensive care unit. Crit Care Med
1995; 23(2): 294-300 PMID: 7867355.
Wright MC, Dunbar S, Macpherson BC,
Moretti EW, Del Fiol G, Bolte J, et al.
Toward Designing Information Display to
Support Critical Care. A Qualitative
Contextual Evaluation and Visioning
Effort. Appl Clin Inform 2016; 5;
7(4):912-929 PMID: 27704138.

Pickering BW, Dong Y, Ahmed A, Giri J,
Kilickaya O, Gupta A, et al. The
implementation  of  clinician  designed,
human-centered electronic medical record
viewer in the intensive care unit: a pilot step-
wedge cluster randomized trial. Int J Med
Inform 2015; 84(5): 299-307 PMID:
25683227.

Wright MC, Borbolla D, Waller RG, Del
Fiol G, Reese T, Nesbitt P, et al. Critical
care information display approaches and
design frameworks: A systematic review
and meta-analysis. J Biomed Inform 2019;
100S:100041.

10.

11.

12.

13.

14.

15.

Ullman AJ, Ray-Barruel G, Rickard CM,
Cooke M. Clinical audits to improve
critical care: Part 1 Prepare and collect
data. Aust Crit Care 2018; 31(2): 101-105
PMID: 28550968.

Verma R. Data quality and clinical audit.
Anaesthesia & Intensive Care Medicine.
2009; 10(8): 400-402.

Brown B, Balatsoukas P, Williams R,
Sperrin - M, Buchan 1. Multi-method
laboratory user evaluation of an actionable
clinical performance information system:
Implications for usability and patient
safety. J Biomed Inform 2018; 77:62-80.
Brown B, Peek N, Buchan I. The Case for
Conceptual and Computable  Cross-
Fertilization Between Audit and Feedback
and Clinical Decision Support. Stud
Health Technol Inform 2015; 216: 419-
423 PMID: 26262084.

Brown B, Balatsoukas P, Williams R,
Sperrin M, Buchan |I. Interface design
recommendations for computerised
clinical audit and feedback: Hybrid
usability evidence from a research-led
system. Int J Med Inform 2016; 94: 191-
206 PMID: 27573327.

Mortezaei S, Rabiei R, Asadi F, Emami H.
Development and usability evaluation of a
mHealth application for albinism self-
management. BMC Med Inform Decis
Mak 2023;13;23(1):106 PMID: 37312174.
Brehaut JC, Colquhoun HL, Eva KW,
Carroll K, Sales A, Michie S, lvers N,
Grimshaw  JM.  Practice  Feedback
Interventions: 15  Suggestions  for
Optimizing Effectiveness. Ann Intern Med
2016; 15; 164(6): 435-441 PMID:
26903136.

OO 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) Cuias sypuibls (sly Hakac 53315 slogaslis § CLsli)

16.

17.

18.

19.

20.

21.

22.

Francis R. Report of the Mid Staffordshire
NHS Foundation Trust public inquiry:
executive summary: The Stationery Office;
2013.

Ivers N, Jamtvedt G, Flottorp S, Young JM,
Odgaard-Jensen J, French SD, et al. Audit
and feedback: effects on professional
practice and healthcare outcomes. Cochrane
Database Syst Rev 2012; 13; 2012(6):
CD000259 PMID: 22696318.

Gude WT, Roos-Blom MJ, van der Veer SN,
de Jonge E, Peek N, Dongelmans DA, et al.
Electronic audit and feedback intervention
with action implementation toolbox to
improve pain management in intensive care:
protocol for a laboratory experiment and
cluster randomised trial. Implement Sci 2017;
25; 12(1):68 PMID: 28545535.

Hysong SJ. Meta-analysis: audit and
feedback features impact effectiveness on
care quality. Med Care 2009; 47(3):356-
363 PMID: 19194332.

Linder JA, Schnipper JL, Tsurikova R, Yu
DT, Volk LA, Melnikas AJ, Palchuk MB,
Olsha-Yehiav M, Middleton B. Electronic
health record feedback to improve
antibiotic prescribing for acute respiratory
infections. Am J Manag Care 2010;16(12
Suppl HIT): e311-e319 PMID: 21322301.

Daley K, Richardson J, James I, Chambers
A, Corbett D. Clinical dashboard: use in
older adult mental health wards.
Psychiatrist 2013; 37(3):85-88.

Keen J, Nicklin E, Long A, Randell R,
Wickramasekera N, Gates C, et al. Quality
and safety between ward and board: a
biography of artefacts study. Southampton
(UK):  NIHR Journals Library; 2018
PMID: 29965718.

23.

24,

25.

26.

27.

28.

Dowding D, Merrill J, Russell D. Using
Feedback Intervention Theory to Guide
Clinical Dashboard Design. AMIA Annu
Symp Proc 2018;5; 2018: 395-403 PMID:
30815079.

Chung L, do Prado Leite. On Non-
Functional ~ Requirements in  Software
Engineering. In: Borgida AT, Chaudhri VK,
Giorgini P, Yu, ES. Conceptual Modeling:
Foundations and Applications. Lecture Notes
in Computer Science. Springer, Berlin,
Heidelberg 2009:363-379.

Van Deen WK, Cho ES, Pustolski K,
Wixon D, Lamb S, Valente TW, et al.
Involving end-users in the design of an
audit and feedback intervention in the
emergency department setting - a mixed
methods study. BMC Health Serv Res
2019; 29; 19(1):270.

Gude WT, Roos-Blom MJ, van der Veer SN,
Dongelmans DA, de Jonge E, Francis JJ, et
al. Health professionals' perceptions about
their clinical performance and the influence
of audit and feedback on their intentions to
improve practice: a theory-based study in
Dutch intensive care units. Implement Sci
2018; 17; 13(1):33 PMID: 29454393.
Randell R, Alvarado N, Elshehaly M,
McVey L, West RM, Doherty P, et al.
Design and evaluation of an interactive
quality dashboard for national clinical audit
data: a realist evaluation. Southampton (UK):
National Institute for Health and Care
Research; 2022 PMID: 35637777.

Reszel J, Dunn Sl, Sprague AE, Graham
ID, Grimshaw JM, Peterson WE, et al. Use
of a maternal newborn audit and feedback
system in Ontario: a collective case study.
BMJ Qual Saf 2019; 28(8): 635-644
PMID: 30772816.

1Ce 1€ OLT PO )ladd VAT WATESIN

ohsjls (S eolc 2GRSl alss POY


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

plilSam g 40ila cugran

29.

30.

31

32.

33.

34.

35.

Sprague AE, Dunn SI, Fell DB, Harrold J,
Walker MC, Kelly S, et al. Measuring
quality in  maternal-newborn  care:
developing a clinical dashboard. J Obstet
Gynaecol Can 2013; 35(1): 29-38 PMID:
23343794,

Wilkinson C, Weston C, Timmis A, Quinn
T, Keys A, Gale CP. The Myocardial
Ischaemia
(MINAP). Eur Heart J Qual Care Clin
Outcomes 2020; 1; 6(1):19-22 PMID:
31511861.

Manor-Shulman O, Beyene J, Frndova H,

National ~ Audit  Project

Parshuram CS. Quantifying the volume of
documented clinical information in critical
illness. J Crit Care 2008; 23(2):245-250
PMID: 18538218.

Zahabi M, Kaber DB, Swangnetr M.
Usability and Safety in Electronic Medical
Records Interface Design: A Review of
Guideline
Formulation. Hum Factors 2015; 57(5):
805-834 PMID:25850118.

Alvarado N, McVey L, Elshehaly M,
Greenhalgh J, Dowding D, Ruddle R, et al.
Analysis of a Web-Based Dashboard to

Recent Literature and

Support the Use of National Audit Data in
Quality Improvement: Realist Evaluation.
J Med Internet Res 2021; 23; 23(11):
€28854 PMID: 34817384.

Ivers N, Jamtvedt G, Flottorp S, Young JM,
Odgaard-Jensen J, French SD, O'Brien MA,
Johansen M, Grimshaw J, Oxman AD. Audit
and feedback: effects on professional
practice and healthcare outcomes. Cochrane
Database ~ Syst Rev  2012; 13;
2012(6):CD000259 PMID: 22696318.
DeMellow J, Kim TY,Romano PS,Drake
C, Balas MC. Technology-enabled

performance monitoring in intensive care:

36.

37.

38.

39.

40.

41.

An integrative literature review. Intensive
Crit Care Nurs 2018;48:42-51.

Khairat SS, Dukkipati A, Lauria HA, Bice
T, Travers D, Carson SS. The Impact of
Visualization Dashboards on Quality of
Care and Clinician Satisfaction: Integrative
Literature Review. JMIR Hum Factors
2018;31;5(2):e22 PMID: 29853440.
Waller RG, Wright MC, Segall N, Nesbitt
P, Reese T, Borbolla D, et al. Novel
displays of patient information in critical
care settings: a systematic review. J Am
Med Inform Assoc 2019; 26(5):479-489
PMID: 30865769.

Aromataris E, Munn Z, editors. JBI
Manual for Evidence Synthesis. JBI.
(2020). Available  from: https://
synthesismanual. jbi.global. doi: 10.46658/
JBIMES-20-01.

Moher D, Liberati A, Tetzlaff J, Altman
DG; PRISMA Group. Preferred reporting
items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS
Med 2009; 21; 6(7):€1000097 PMID:
19621072.

Tufanaru C, Munn Z, Aromataris E,
Campbell J, Hopp L. “Chapter 3:
systematic reviews of effectiveness,” in
Joanna  Briggs Institute  Reviewer's
Manual, E. Aromataris and Z. Munn, Eds.,
The Joanna Briggs Institute, 2017,
https://jbi.global/critical-appraisal-tools.
Zaydfudim V, Dossett LA, Starmer JM,
Arbogast PG, Feurer 1D, Ray WA, May
AK, Pinson CW. Implementation of a real-
time compliance dashboard to help reduce
SICU ventilator-associated pneumonia
with the ventilator bundle. Arch Surg
2009; 144(7): 656-662 PMID: 19620546.

POV 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) Cuias sypuibls (sly Hakac 53315 slogaslis § CLsli)

42,

43.

44,

45,

46.

47.

Gershengorn HB, Kocher R, Factor P.
Management strategies to effect change in
intensive care units: lessons from the world
of business. Part Il. Quality-improvement
strategies. Ann Am Thorac Soc 2014; 11(3):
444-453 PMID: 24601668.

Faiola A, Srinivas P, Duke J. Supporting
Clinical Cognition: A Human-Centered
Approach to a Novel ICU Information
Visualization Dashboard. AMIA Annu
Symp Proc 2015; 2015: 560-569 PMID:
26958190.

Talbot TR, Carr D, Parmley CL, Martin
BJ, Gray B, Ambrose A, et al. Sustained
Reduction of  Ventilator-Associated
Pneumonia Rates Using Real-Time Course
Correction With a Ventilator Bundle
Compliance Dashboard. Infect Control
Hosp Epidemiol 2015 ; 36(11):1261-1267
PMID:26260255 .

Roos-Blom MJ, Gude WT, de Jonge E,
Spijkstra JJ, van der Veer SN, Dongelmans
DA, et al. Development of a Web-Based
Quality Dashboard Including a Toolbox to
Improve Pain  Management in Dutch
Intensive Care. Stud Health Technol Inform
2017; 235: 584-588 PMID: 28423860.

Davis CL, Bjoring M, Hursh J, Smith S,
Blevins C, Blackstone K, et al. The
Intensive Care Unit Bundle Board: A
Novel Real-Time Data Visualization Tool
to Improve Maintenance Care for Invasive
Catheters. Appl Clin Inform 2023;14(5):
892-902 PMID: 37666277 .

Wac M, Craddock 1, Chantziara §S,
Campbell T,

Davidson B, et al. Design and Evaluation

Santos-Rodriguez R,

of an Intensive Care Unit Dashboard Built
in Response to the COVID-19 Pandemic:

Semistructured Interview Study. JMIR

48.

49.

50.

51.

52.

53.

54.

Hum Factors 2023; 26; 10:e49438 PMID:
37751239.

Foster M, Presseau J, Podolsky E, Mclntyre
L, Papoulias M, Brehaut JC. How well do
critical care audit and feedback interventions
adhere to best practice? Development and
application of the REFLECT-52 evaluation
tool. Implement Sci 2021; 17; 16(1):81
PMID: 34404449.

Opie J, Bellio M, Williams R, Sussman M,
Voegele P, Welch J, Blandford A.
Requirements for a Dashboard to Support
Quality Improvement Teams in Pain
Management. Front Big Data 2021,
14;4:654914 PMID: 34746769.

Egan M. Clinical dashboards: impact on
workflow, care quality, and patient safety.
Crit Care Nurs Q. 2006; 29(4): 354-361
PMID: 17063102.

Gorges M, Westenskow DR, Markewitz
BA. Evaluation of an integrated intensive
care unit monitoring display by critical
care fellow physicians. J Clin Monit
Comput 2012; 26(6): 429-436 PMID:
22588528.

Kavanaugh MJ, So JD, Park PJ, Davis KL.
Validation of the Intensive Care Unit Early
Warning Dashboard: Quality Improvement
Utilizing a Retrospective Case-Control
Evaluation. Telemed J E Health 2017;
23(2):88-95 PMID: 27391204.

Anderson BJ, Do D, Chivers C, Choi K,
Gitelman Y, Mehta SJ, et al. Clinical
Impact of an Electronic Dashboard and
Alert System for Sedation Minimization
and Ventilator Liberation: A Before-After
Study. Crit Care Explor 2019; 30;1
(10):e0057 PMID: 32166237.

Davidson B, Ferrer Portillo KM, Wac M,
McWilliams C, Bourdeaux C, Craddock I.

1€o 1€ BLT POo s)lat NUATY WATESIN

ohdjle (Al ok slEibily alas POA


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

plilSam g 40ila cugran

55.

56.

57.

58.

59.

60.

Requirements for a Bespoke Intensive
Care Unit Dashboard in Response to the
COVID-19 Pandemic:  Semistructured
Interview Study. JMIR Hum Factors
2022;13;9(2):€30523 PMID: 35038301.
Lai CH, Li KW, Hu FW, Su PF, Hsu IL,
Huang MH, et al. Integration of an
Intensive  Care  Unit  Visualization
Dashboard (i-Dashboard) as a Platform to
Facilitate  Multidisciplinary ~ Rounds:
Cluster-Randomized Controlled Trial. J
Med Internet Res 2022; 13; 24(5):e35981
PMID:35560107.

Render ML, Freyberg RW, Hasselbeck R,
Hofer TP, Sales AE, Deddens J, et al.
Infrastructure for quality transformation:
measurement and reporting in veterans
administration intensive care units. BMJ
Qual Saf 2011; 20(6): 498-507 PMID:
213458509.

Jebraeily M, Valizadeh MA, Rahimi B,
Saeidi S. The Development of a Clinical
Dashboard for Monitoring of Key
Performance Indicators in ICU. Journal of
Iranian Medical Council 2022; 5(2):308-317.
Ray B, Samaddar DP, Todi SK,
Ramakrishnan N, John G, Ramasubban S.
Quality indicators for ICU: ISCCM
guidelines for ICUs in India. Indian J Crit
Care Med 2009; 13(4): 173-206 PMID:
20436688.

Anders S, Albert R, Miller A, Weinger
MB, Doig AK, Behrens M, et al.
Evaluation of an integrated graphical
display to promote acute change detection
in ICU patients. Int J Med Inform 2012;
81(12): 842-851 PMID: 22534099.
Williams AA, Jallo J, Yoo EJ. Improving
the Quality of Visualization Dashboards in
Critical Care: A Mixed-Methods Study.

61.

62.

63.

64.

65.

66.

67.

Am J Med Qual 2021; 36(4): 215-220
PMID: 32812436.

Olchanski N, Dziadzko MA, Tiong IC,
Daniels CE, Peters SG, O'Horo JC, et al.
Can a Novel ICU Data Display Positively
Affect Patient Outcomes and Save Lives?
J Med Syst 2017;18;41(11):171 PMID:
28921446.

Kavanaugh MJ, So JD, Park PJ, Davis KL.
Validation of the Intensive Care Unit Early
Warning Dashboard: Quality Improvement
Utilizing a Retrospective Case-Control
Evaluation. Telemed J E Health 2017,
23(2):88-95 PMID: 27391204.

Kastrup M, Nolting MJ, Ahlborn R, Braun
JP, Grubitzsch H, Wernecke KD, et al. An
electronic tool for visual feedback to
monitor the adherence to quality indicators
in intensive care medicine. J Int Med Res
2011; 39(6): 2187-200 PMID: 22289534.
Fletcher GS, Aaronson BA, White AA, Julka
R. Effect of a Real-Time Electronic
Dashboard on a Rapid Response System. J
Med Syst 2017; 20; 42(1):5 PMID: 29159719.
Jung AD, Baker J, Droege CA, Nomellini
V, Johannigman J, Holcomb JB, et al.
Sooner is better: use of a real-time
automated bedside dashboard improves
sepsis care. J Surg Res 2018;231:373-379
PMID: 30278956.

Yang KH, Kao WF, Lin YK, Wang PL,
Huang SJ, Kang YO, et al. Reducing Length
of Stay and Improving Quality of Care by
Implementation of Informatics System and
Care Bundle in the Intensive Care Unit. Rev
Invest Clin 2020;72(1):25-31 PMID:
32132735.

Anderson BJ, Do D, Chivers C, Choi K,
Gitelman Y, Mehta SJ, et al. Clinical

Impact of an Electronic Dashboard and

POq 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

0139 slacudlys (slogiay ) Cuias sypuibls (sly Hakac 53315 slogaslis § CLsli)

68.

69.

70.

71.

72.

73.

Alert System for Sedation Minimization
and Ventilator Liberation: A Before-After
Study. Crit Care Explor 2019; 30;
1(10):e0057 PMID: 32166237.

Garlejo A, Bonner J, Paddock A, Park J,
Lyda N, Zaky A, et al. Assessing and
Improving Provider Knowledge for a
Cardiothoracic  Intensive ~ Care  Unit
Electronic Dashboard Initiative. Healthcare
2023; 15; 11(8):1136 PMID: 37107970.

van der Sluijs AF, van Slobbe-Bijlsma ER,
Chick SE, Vroom MB, Dongelmans DA,
Vlaar APJ. The impact of changes in
intensive care organization on patient
outcome and cost-effectiveness-a narrative
review. J Intensive Care 2017;25;5:13
PMID: 28138389.

Van der Veer SN, De Vos ML, Van der
Voort PH, Peek N, Abu-Hanna A, Westert
GP, et al. Effect of a multifaceted
performance feedback strategy on length
of stay compared with benchmark reports
alone: a cluster randomized trial in
intensive care. Crit Care Med 2013; 41(8):
1893-1904 PMID: 23863224.

Jamtvedt G, Young JM, Kristoffersen DT,
O'Brien MA, Oxman AD. Audit and
feedback: effects on professional practice
and health care outcomes. Cochrane
Database Syst Rev 2006 19; (2):
CD000259 PMID: 16625533.

Rabiei R, Almasi S. Requirements and
challenges of hospital dashboards: a
systematic literature review. BMC Med
Inform Decis Mak 2022;8; 22(1): 287.
Almasi S, Rabiei R, Moghaddasi H, Vahidi-Asl
M. Emergency Department Quality Dashboard; a
Systematic Review of Performance Indicators,
Functionalities, and Challenges. Arch Acad
Emerg Med 2021; 17; 9(1):e47 PMID: 34405145.

74.

75.

76.

7.

78.

79.

80.

81

Hosseini A, Emami H, Sadat Y, Paydar S.
Integrated personal health record (PHR)
security: requirements and mechanisms.
BMC Med Inform Decis Mak 2023; 10;
23(1):116 PMID: 37430242.

Hoekzema G, Abercrombie S, Carr S,
Gravel JW Jr, Hall KL, Kozakowski S, et
al. Residency "dashboard": family
medicine GME's step towards
transparency and accountability? Ann Fam
Med 2010; 8(5): 470 PMID: 20843893.
McLeod B, Zaver F, Avery C, Martin DP,
Wang D, Jessen K, et al. Matching
capacity to demand: a regional dashboard
reduces ambulance avoidance and
improves  accessibility of  receiving
hospitals. Acad Emerg Med 2010; 17(12):
1383-1389 PMID: 21122023.

Johnson CD, Miranda R, Osborn HH, Miller
JM, Prescott SL, Aakre KT, et al. Designing
a safer radiology department. AJR Am J
Roentgenol 2012; 198(2):398-404.
Donabedian A. The quality of care. How
can it be assessed? JAMA 1988; 260(12):
1743-1748 PMID: 3045356.

Kipnis E, Leone M. Measure it to manage it:
a bevy of ICU quality-of-care indicators.
Anaesth Crit Care Pain Med. 2018; 37(6):
523-524. doi: 10.1016/j. accpm.
2018.10.009.

Pari V; Collaboration for Research
Implementation, Training in Critical Care,
Asia Africa ‘CCAA’. Development of a
quality indicator set to measure and improve
quality of ICU care in low- and middle-
income countries. Intensive Care Med 2022 ;
48(11): 1551-1562 PMID: 36112158.
Huijben JA, Wiegers EJA, de Keizer NF,
Maas AIR, Menon D, Ercole A, et al.

Development of a quality indicator set to

1€o 1€ LT POo )lat NUATY WATESIY

ohdjle (Al ok slEibily dlas Pyo


https://jmums.mazums.ac.ir/article-1-22001-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

plilSam g 40ila cugran

82.

83.

measure and improve quality of ICU care
for patients with traumatic brain injury.
Crit Care 2019; 22; 23(1): 95 PMID:
30902117.

Nouira H, Ben Abdelaziz A, Kacem M, Ben
Sik Ali H, Fekih Hassen M, Ben Abdelaziz
A. Which indicators used to assess quality
performance in Intensive Care Units? A
systematic review of medical literature.
Anaesth Crit Care Pain Med 2018;37(6):583-
587 PMID: 30012510.

Mant J. Process versus outcome indicators
in the assessment of quality of health care.
Int J Qual Health Care 2001; 13(6):475-
480 PMID: 11769750.

84.

85.

Kastrup M, von Dossow V, Seeling M,
Ahlborn R, Tamarkin A, Conroy P, et al.
Key performance indicators in intensive
care medicine. A retrospective matched
cohort study. J Int Med Res 2009; 37(5):
1267-1284 PMID: 19930832.

Institute of Medicine (US) Committee on
Quality of Health Care in America.
Crossing the Quality Chasm: A New
Health System for the 21st Century.
Washington (DC): National Academies
Press (US); 2001 PMID: 25057539.

% 1€o 1€ oL POo s)lath NUATY WATESIY

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-22001-fa.html
http://www.tcpdf.org

