@ Journal of
IS Modern Medical Information Sciences

Research Paper

3 ®

Determining Key Performance Indicators in Dialysis Management Dashboard Cromvink
for Monitoring Service Quality

Mehrdad Dehghanit

, Bahlol Rahimi! ©, Khadijeh Makhdomi? ©, *Mohamad Jebraeily*

1. Department of Health Information Technology, School of Allied Medical Sciences, Urmia University of Medical Sciences, Urmia, Iran.
2. Nephrology and Kidney Transplant Research Center, School of Medicine, Urmia University of Medical Sciences, Urmia, Iran.

Use your device to scan
and read the article online

[S{ETILTD] Dehghani M, Rahimi B, Makhdomi KH, Jebraeily M. [Key Performance Indicators in Dialysis Management
Dashboard: A Suitable Tool for Monitoring Service Quality (Persian)]. Journal of Modern Medical Information. 2023; 9(1):46-55.
https://doi.org/10.32598/IMIS.9.1.8

https://doi.org/10.32598/JMIS.9.1.8

Article Info:

Received: 03 Jan 2023
Accepted: 23 Mar 2023
Available Online: 01 Apr 2023

ABSTRACT

[T Considering the impact of service quality in the hemodialysis departments on the survival rate
and quality of life (QoL) of patients, it is important to monitor the performance of this department. In
this regard, identifying key performance indicators (KPIs) can be useful. This study aims to determine the
k KPIs in the dialysis management dashboard.

[YIETEEE This is a descriptive cross-sectional study that was conducted in 2022. Participants were 346
nephrology specialists in Iran which were selected using the census method. The data collection tool was
a researcher-made questionnaire with acceptable validity and reliability. Data were analyzed using SPSS
software, version 16.

ESTE A total of 40 KPIs were identified in three main categories: Structure (n=16), process (n=11),

Key words: and outcome (n=13). The most important structure-related KPIs were: Underlying cause of kidney
Key performance failure, comorbidity diseases, blood type, history of viral diseases, dry weight, and history of kidney
indicators, transplantation. The most important process-related KPIs were: Type of filtration, type of vascular access,
Management and duration of dialysis. The most important outcome-related KPIs were: Kt/V, urea reduction ratio,
dashboard, normalized protein catabolic rate, and fistula infection.

Hemodialysis Accurate identification of KPIs and their use in continuous monitoring of dialysis department
department performance can help improve service quality and patient safety.
e =
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Extended Abstract

Introduction

he hemodialysis department has a special

position in the health care system due to the

provision of vital services for patients with

end stage renal disease, where the provided

services must be in accordance with clinical
guidelines. Therefore, the performance of this department
should be evaluated based on clinical outcomes, optimal
management of resources, and identification of risk factors
to obtain sufficient information for clinical and managerial
decisions. Today, management dashboards are one of the
best tools for measuring the performance of organizations.
A management dashboard is a visualization tool that is
used to display up-to-date, accurate, and understandable
information about the organization’s performance. The
correct determination of key performance indicators
(KPIs) is one of the main requirements for designing
management dashboards.

Considering the effect of service quality in the
hemodialysis departments on the survival rate and quality
of life of patients, it is vital to monitor the performance of
this department. Identification of KPIs can be useful in
monitoring the quality of services in this department. To
categorize KPIs in the healthcare system, the Donabedian
model is mostly applied, in which the indicators are
classified into three main parts: structure, process and
outcome. The purpose of this study is to determine the KPIs
in the dialysis management dashboard.

Methods

This is a descriptive cross-sectional study that was
conducted in 2022. The study population consists of
all nephrology specialists with at least 3 years of work
experience in the hemodialysis department in Iran (n=346).
These experts were identified with the cooperation of
Iranian Society of Nephrology. The data collection tool
was a researcher-made questionnaire which was created
using Google Forms. A total of 40 KPIs were extracted
by reviewing available papers and sources. They were
categorized into three groups of structure, process and
outcome according to the Donabedian model. A 5-point
Likert scale (From 1=not important to 5=very important)
was used to determine the degree of importance for KPIs.
Those with a total average score of >3.75 were added to
the final list. The content validity of the questionnaires
was determined based on the opinions of a panel of expert
including nephrologists, dialysis department nurses, and
health information management specialists). Its reliability
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was determined by calculating Cronbach’s alpha which
was obtained 0.89. The electronic questionnaire was sent
to the experts via Email. Data were analyzed in SPSS
software, version 16.

Results

Out of 346 questionnaires, 183 were completed (Response
rate=52.89%). Participants were 98(53.55%) males and
85(46.45%) females. Their mean age and work experience
were 41.53+8.78 and 9.40+4.53 years, respectively.
Among the structure-related KPIs related to the time before
admission to the dialysis department, underlying cause of
kidney failure (5), comorbidity diseases (5), blood type
(5), history of viral diseases (5), dry weight (4.65), number
of nurses for each patient (4.41), average age (4.32), and
number of doctors for each patient (3.86) had the highest
scores. Among the process-related KPIs which show how to
provide services to patients, the most important KPIs were:
Type of filtration (5), type of vascular access (5), duration
of dialysis (5), blood pressure before and after dialysis
(4.44), heparin rate (4.24), amount of patient education
(4.07), and filtration rate (4.06). Among the outcome-
related KPIs that are related to the effect of care on the
patient, Kt/V (5), urea reduction ratio (5), fistula infection
(4.81), mortality rate (4.73), normalized protein catabolic
rate (4.66), hemoglobin level (4.65), patient satisfaction
(4.26), hospitalization length (4.14), patient survival rate
(4.15), and nosocomial infection rate (4.07) were the most
important KPIs in the dialysis department.

Discussion

Accurate identification of KPIs and their use in continuous
monitoring of dialysis department performance can play an
important role in improving patient safety, promoting the
quality of services, optimal management of resources, and
increasing patient satisfaction. In the present study, which
was conducted to determine KPIs in dialysis management
dashboard, out of 40 KPIs, 31 were identified in three main
categories (12 structure-related, 8 process-related and 11
outcome-related KPIs). Displaying these indicators in the
management dashboard and analyzing the relationship
between different KPIs (e.g. between the type of vascular
access and infection, between the type of filtration and
adequacy of hemodialysis, between comorbidity diseases
and mortality rate) can help hospital managers and
doctors to make correct decisions and implement timely
interventions.

Dehghani M, et al. Key Performance Indicators in Dialysis Management Dashboard. JMIS. 2023; 9(1):46-55



https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Modern Medical Information Sciences

@ Journal of Spring 2023. Vol 9. Issue 1

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Research Ethics
Committee of Urmia University of Medical Sciences
(Code: IR.UMSU.REC.1400.410).

Funding

This study was funded by Urmia University of Medical
Sciences (Grant No.: 2929).

Authors' contributions

Conceptualization and design: Mohamad Jebraeily and
Mehrdad Dehghani; Data curation and analysis: Khadijeh
Makhdomi and Bahlol Rahimi; Writing the initial draft,
reviewing and approving the final draft: All authors.
Conflicts of interest

The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank the Iranian Society of

Nephrology and nephrology specialists who participated in
this study.

Dehghani M, et al. Key Performance Indicators in Dialysis Management Dashboard. JMIS. 2023; 9(1):46-55 fA



https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://umsu.ac.ir/
https://umsu.ac.ir/
https://umsu.ac.ir/

Fd g
T ibidup | B]

‘;w&“ 5}’.’{4\"3&

ol (615 calio (61391 250D (3 300 3 ygandld 35 S (gudlS b yad L
Sload Sl

3 ®

CrossMark

\ulf.s'):'? oo’ ¢ YUA’JD':A dou s ¢ ‘Lﬁo) J,l\..v ¢ \ua'ubb bl.))q,o

.&‘)ﬁ‘ ‘4:.4»5) 14:.05) ‘_,’S.?J)'% f,lc olKasls “;‘:}z"ﬁ% 83531 ceodlw Siledsl LS)}LL% o,; A
L)‘)‘.'" s‘\ﬁ.nj)‘ 54.343) k;i.ﬁx fa,lc olasls ‘L;;‘:‘){. sasisle 54.:.15 Xgs 9 635]3133 (_’LE.,Ez: ;).a Y

Use your device to scan

and read the artice onine [#{ETILTY Dehghani M, Rahimi B, Makhdomi KH, Jebraeily M. [Key Performance Indicators in Dialysis Management
T Dashboard: A Suitable Tool for Monitoring Service Quality (Persian)]. Journal of Modern Medical Information. 2023; 9(1):46-55.
https://doi.org/10.32598/IMI1S.9.1.8

https://doi.org/10.32598/JM1S.9.1.8

0 g alie s leDIL]

e 5 VPe) (60 IY il o i

A : VoY 2099 ¥ i pdy o 0

oide ol 0yShas 2uls Galbogen ol jlens (FW5 CuiaS o & ey 5elbd A5y 10 eudidd] )] cleds CodS 451 dsaz o5l EXE : YEAY 20595 WY il o

Sdam.adlatdls Lo oy Sleas CoudlS ol 40 (supbe il Wilgl o 0,Slos (gulS sl asls olulid.adly oo JL>

Al o 5allis s 300 85008l 00 Shas guudS (slo el (yuans dalllas ol
58 S5999yi laaseie §| LA VTP folds (togls dselo ol plowl VoY Jlus 10 45 59: ahalie siogs g4 5l aslllas -yl [IFETY
4 UT ‘_,’.‘o'l.ll.g 9 ‘50"3) as’ g8 A.’Z’Luéﬁza ML‘LJ:““')i wdl> 6)3.";; )‘)J‘ A% uw.s‘ G)Lo..:a)..a U:”) &g‘).lo )| as Aidgs ),.‘.‘S C.‘A.u
L Laools .ol (gucuddds (V) el 5 (V1) 0l 36(V2) Jlisloo: Lol oo, ¥ 0 5 Sdos (g0lS' a5l T goameeys el Casd
o lovigds 525 SPSS 580 5 1 # asens 5l oslazl
dldS oLl slas) cle (g)lisle lapasly 1o Ghalas Hlaasio oBays jl a5 ols olas dalllas ks
o Blo g9 csuul b slaasld )0 4l wigy dlilu 5 K25 ()9 (own g S Lo 4 Dl g (95 09,5 col o (5 lo
P Josmsd Cisie g KUV (URR (MPCR by slaasls 1o yuizren g 5udbs ploy o § Sy 4y g piws g9

ad ool jlbs Gidu o Slee sallS s asls Ldojlgans

O sl 9 A a3 Y sl Lol oo, ¥ g0 (asld ¥V caali sy )0 oudiyuns 0,Slas (goulS jasls T 5| IFNEERE G5 sl sl
CarisS gt 10 g o0 300 55T 10.8,Shoe potana 2l 10 o] 5l ooliiud g & Sloe (sl sl §uds lolid.aind Ol 3 ygudils 8 Slas
bl yo3 yodia ol lews shonl S5 )| g alicn iy o e clans 5L 35 e ¢ iy
= ]
J s 000y i 2

R T JUF NV 7Y

Eeodlw Ol&y]o‘ 6)5b§ o,; ‘éﬁ}g"m ouasuils 64-:.A5)| éﬁ}; ‘9519 oKils sA.:.nj)‘ :@L&S
+AA (FF) YYVOYY O 100als
jabraeili.m@umsu.ac.ir : Kuig yiSI Sy



https://jmis.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
mailto:jabraeili.m%40umsu.ac.ir?subject=
https://orcid.org/0000-0001-7123-9252
https://orcid.org/0000-0002-4503-0612
https://orcid.org/0000-0001-6570-279X
https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
http://jmis.hums.ac.ir/en

e %
SIS WK /@

Sl 5 (Ko o Slas (534S sla i movo (e
Gl 4 e a5 Gl S0 powe slaojeils Sl o Lol
3 5bee dBge as 2l gz olatel LB g pine sl S ol
GlS slo azls gassaiws lp [VANF] Sgi g0 ylojlw
ool T s aligs Jowe 5l yidon Ceadls bl o pllas 135 Slos
aiglyd sl Lol (isu ¥ o o aslis o] o a8 05 o
o azli cJaw pl 0 [V VA] Wad gunadls a5 g
sl Sleas @l gly 5ls 0590 asbin plos Juolis Jlsles
laazls 09 oo (Sludl (595 5 Dl wile Sloy
968z S Sl ol )| Sloas glaaalie Jolis asl)
)18 55 103 oy lew Jawgy Slaas il 10 0956 g il o plx]
Coxdy g odddll glacudle ;53U 5 e Glaasls
IV V] s o lis 1y ol lass Cdls

5 bojsil a5 wes e las eadplxl Clidss
Cble i ool aiile Gl oy hlise slaise
ol s Wleas sl Jee 361 5 oliolo;l c(s550g0l, cotg
Ao (5,5l Wilgs o 0,5 lls dring 45T aBS oo LS Sliams
Dt e > oss 150 355 lolid & SaS g
A S e 9 le (Sosl g Al ol O ol
2585 (o 3l Lagisy 3,Shoe (il 5 (s ons il
55 il 3 ,Shas galS glaamls LSl [YY-Y) 1A
3 Skac 355 o el ol Loy 5y i slo i )5 oo
Olpae oplpls aly ulSal 380 5 GBlad jebay by iz
Ll 5t 5 5hes Sk il 35d5on ol o
o3 Olae b oS eolawl b azls ol 5l b iz cass
LYE-YY] aims bl ) snisddl )| Gloss oS sl )l ol

ol o 8bes (o3l 5 5lliogen (iou enlin S pie sl

Yo 0o Lol sloasls b Lo o leSllol ) aslial
Jols e Gl slagatls (n ieee [TY] adlbios oo
(G 50 ey S o e S Sighe (e llisgen ol
o5 sl gem e s 55 ey 350 4 gt £50
@ ollws lawi  lilow 4355 )l 097 a8 lle (o5
59 s 5 e Sy ) lods ozl olas Lo

DVF Ve YOl asl oo pué g Slo
5 Oy oSy Sl ol i (el 5o B S b
95013 S5 (5 jlosly g dnawgi e 5lld e 55 Jelo oL
S azrli x8ge 4y g 380 (Blad yioles cuely iz cpl jo

S Sgupn 5 5w 0 Slee ol )0 5 958 0 3l (b
[Y?7] Mb‘_,,.a Sude Lg)Jbo Ql)Lo.:._) C~¢§|)o

\ e)Ln.{;'a RY 099 AFeY )L&-}

doddo

O Lad Y ggs cabs aile oo lew 0l 4 g, Wi,
SlaysiS o aiddle § Gla Comen il uioren 5 YU
2 'GelS eie slags e ad; (liae bl el alise
w3 ler caner ML a5, ieo 5 M ler gl
ol 53 85 gela AB = Sl i 4 09 o0 085 (e [ V]
Glo 4 i «59:lS slags Lo sl loyo 5 &850 @
Ol 0 ESRD g4 i [¥] 05 oo Tals 5 al> o
Olyee oyl ds a0 A ¥l aS cel 545 ygudin ) 400,00 VY
YA+ Golom (ol E90 (e 55 Ol 50 [F] 290 00 00938
[O] sl oo (5135 45 (ygudie 2 10090

boygekee yoe (a8 (SVsb cacl il (n Sl lagle
dbogan Lol laylesd ol el o0 ESRD &y Seiee Lo
5 s lga [ ] il o S gy 5 i sl
Sl Bi> o 5l Bus oS cuulads 03Kl loys
Ol iy sl Jols L5 (oS 5 oyl Jio
O ol 53 585 Goele V3l G V] Sl (0 (559 8 208
R 5ellisgen b leys cod Al Ll o 585 550 Y 5l i
5 S W) eSS 3l 5lls Dleas il fogani a5 i s
L] 0,ls o lews Codhs wals

Olewr @lp Sl Sloas &)l Joas 5lbogen i
JJ[J Q—‘ B od..»dj‘)‘ Sleas 9 o 6“))"5 eliul} 6‘)‘6 w)Lw
Ol o Slee cpl gl VY-V ] anil odb slalecal ) b gillas
oyt s sl s ol 3, el 250
SAMLI G 095 (25,1 Lo )gi51s S Lol 5 @lis aige
Sl Sz Gupe 5 b Gl S el gl (S
DY 00l o0l,8 QT S, Slos 3g.g0 9 polie

e (Lo yails o 5l 5l (S a8 ls 592 g bbb
Conl (81T ioled domas S 0 guily &dly o [VF] il o
5 bl ooliinl g« paiBee ¢ 585 59,4 SleMbol &1l gl 4
3,5 o0 8 oolail 0550 lojl 0, Sas 5500 10 S po blE s
CrS o oo Il SO gy oo gnils [VF NQ)
¢ iz 3 dgupe (gl |y el yioles o e aSWigds oo (AL
GsLmL..wgu)l?‘M Vo Gnl.w))‘ M)S; oob)wa;c@|)lS
23 yguols 5l oolaiwl [V V-1 F] 0isS o pl 18 D9 i il 2o
Ml t5L°‘A‘°L.¢'3. 6LB)| 9 u’_..JL; c_'?l-"-;-“‘) )1 WPV SRR ..\4‘9;‘5,0

DVA-YF] sl 008 oS g e cesdbs

3. Key Performance Indicator (KPI)

4. Donabedian

1. Choronic Kidney Disease (CKD)
2. End Stage Renal Disease (ESRD)
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