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ABSTRACT

One method chosen by many hospitals to achieve effciency is the use of an Electronic Medical Record
(EMR) system. This Stildy disc#ssesihe EMR and its re*atioeship with the effciency and quality of hosp,fital
sirvifes through patie”t gutco ™ es a”d useﬁs’ (physicia”s’a"d ™urses”) persp%ti\fs‘A structured ivide ie
a"d "arrative review ]isi g the PRISMA ®ethod, with articles retrieved fro™ o'li"e databages i cludi’g
PubNJed, Wiley, Scie”"ceDirect a"d Plji)Quest. The study’s feried of ?View dates back te” years. The
adva tages O%EMRS are degreased le"ggh of stay (LOS) a”d i fectio iate, plus? reduced p ba?ility
of read ™yssio” o' ce a patie”t safety eve”t has occugred, EMRs reduq‘ie Lﬁse, liie ﬁd vocatio "al ur,ie
(LVN) a”d registry cost per hour. EMRs provide e ha’"ced ability i~ co  pleti'g " edical records a"d

inical documentation,iThe disadvantagqis are greater inqifciency 1& medical—gijrgical a%te sittings and
i creased cost per patie "t day. EMR does "ot reduce LOS i” ICU. So™e physicia”s also co ™ plai” about the
ineffciqpcies and time |Cﬁs aireatﬁj ?y EMR. T}ie implerwntatiin of E in gospitals as advantages apd
disadva ta*s. Hospital Ta"age™e"t should u"dertake "ore a"alysis a"d co"sideratio” prior to decidi"g
whether or "ot to use EMR.

Keywords: Electronic medical records, hospital, patients’ outcomes, effciency

Salah satu metode dipilih oleh banyak rumah sakit untuk mencapai efisiensi adalah penggunaan sistem
rekam medis elektronik (RME). Studi ini mengemukakan RME dan hubungannya dengan efisiensi dan
kualitas pelayanan rumah sakit melalui hasil pasien dan persepsi pengguna (dokter dan perawat). Sebuah
ulasan naratif dan bukti terstruktur menggunakan metode PRISMA, dengan artikel diperoleh dari basis
data daring terdiri dari PubMed, Wiley, ScienceDirect dan ProQuest. Periode studi yang digunakan adalah
sepuluh tahun ke belakang. Keuntungan dari RME adalah menurunkan lama rawat inap (LOS) dan tingkat
infeksi, dan mengurangi probabilitas readmisi ketika risiko keselamatan pasien terjadi. RME menurunkan
biaya perawat, dengan hanya mempekerjakan perawat vokasi berlisensi (LVN) dalam melakukan registrasi
pasien tiap jamnya. RME mampu menyediakan kesempatan untuk menuntaskan data rekam medis dan
dokumentasi klinis pasien. Kerugiannnya adalah inefisiensi yang lebih besar di dalam pelayanan bedah
akut dan meningkatkan biaya per hari pasien. RME tidak menurunkan LOS di ICU. Beberapa dokter juga
mengajukan keberatan dengan inefisiensi dan hilangnya waktu yang diakibatkan oleh RME. Penerapan
RME di rumah sakit memiliki untung-rugi. Manajemen rumah sakit harus lebih teliti menganalisis dan
menimbang sebelum memutuskan apakah memakai RME atau tidak.

rekam medis elektronik, rumah sakit, hasil pasien, efisiensi
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‘hospital (title/abstract)’ AND ‘electro]iic “edical
records (title/abstract)” AND ‘effciency (title/
abstraqﬁ) AND ‘quality (title/abstract)’ AND
‘outco s (title/ abstrﬁ% Atitle review led to the
selectlo of sm,ijlocu e’ts, three of yhich were
selected followi”g a full-text reviey ayd assesged
for eligibility. The Wiley search e gi‘e retur"ed
Tve documents from a search snﬁ the keywords
‘hospital (title)’ AND electroil edical rgcords
(title)’. Of these, thrge c? %) d "ot be
accessedy thiis resulti"g i” two docu e "ts. All of
the docu“ ts were selected based o a full-text
review ]id ssessegl for eligibility. The Pro&u st
search e,igl e retur"ed.a total 0f 9,022 docu™e"ts
based o" a search usi"g the keywords ‘hospital
(all Felds)” AND ‘effciency (all felds)’ AND
‘quality (all felds)’ AND ‘electronic medical
records (all Felds)’ er theﬂeriod 2008-2018.
We subseque”tly a™e"ded ‘hospital (all
Telds)’ AND ‘effciency (all felds)’ AND ‘quality
(all Felds)’ AND ‘electronic medical records (all
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fields)’ to r%)ri abstract criteria, which resulted
31 d()ﬁlli % review of the titles led to
15 docu ts bei"g, selected, four of whi h
were chose followi"g a full-text,eviey a
s&ssed for eligibility. Two articles ,ﬁtchl gthe
1f)f this study were getrieved fro™ the local
jour "al Portal Garuda. O"e of thgse was selected
followi"g a full-text review a"d assessed for
eligibility.

Those arficles that
assessed as ﬁ 11g eligib
those that de qistrateda effect of‘ilm g EMRs.
Such effects i cludei ﬁduced le"gth of stay
*OS) a decr as i ortality rate, requced
lifec‘uo rate a d1 creased user gatisfactio”. Y
i"cluded the period 2008-2018 a"d adult patie ﬁ
(19-65+ years %ld) Ti) irtl les excluded froli
this review did "ot go qi a’y results basq‘id 0
EMR, featured patie"ts u"der 19 years old a"d/or
were for years prior to 2008.

ere i]icluded a]id

this reyjew were

Identiﬁca\ Searchig Wiﬂ"l Pub™ed, Scie"ceDirect,
tion 3 Wiley, Proquest R -
Usi"g keywords or ﬂ?ll’ sy o'y"s Searchi™g Local Jour™al
N =76 jourals N=2
Li™itatio™: Duplicgtio”, Years
;J N =34 Jour"als
Screening > Title Exclusio™
L 4 N=4
Title I"clusio®
N= 30
> Abstract Exclusiol
i N=12
;) Abstract I"clusio”
4 \ N =18
Included & Full Text articles ixcluded
Excluded R with reaso
g n=6.
Full text Inclusion
Full text N =12
Abstract Only N =0
"clusio® Criteria:
> Year 2008 - 2018
A © Adult age (19-65+
Studies i"clugled i" qualitative years old) IR
sy thesis Paper wixch ai ‘of
\ ) N =12 iscussio electro”ic

edical record

Figure 1. Inclusion and Exclusion Criteria
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RESULTS
A study coliducted ili Chilia foulid that
le]igth of ﬁai (L?S) grew at a rate of 0.027 bed-
th i

days per the pre-EMR period (Ja"uary
2005—December12006) (§D = 0.011, p = 0.02),
tly falli"g by 0.043 bed-days

beft iubsique
per]E othi” the post-E1¥lR period (p <10.001).
Fro™ Ja™uary 2007, whe™ EMR was bei"g used
by all physicia”s, LOS rose by 0.295 bed-days,
although this yvas gjot signifcantly qigher than
expected whe” co™ pared to the tre"d prior to
the go-live,imonth‘(p = 0.13). Infeition ratﬁr se
by 0.036 i fectio sijer 100 patie"ts per "o"th
&)r]i he peripd fro™ before thg, EMR go-live
o'thi” Ja uary‘2005 to Deci ber 2006 (p <
0.01 beforeial,ki g by 0.062 i"fectio”s per 10
pajie”ts per ~ o th i the Eost—EMR period. I
Ja"uary 2007, the i fectio” rate rose by 0.244
bed-days, but this increase was not signifcant (p

= 0.13). There was an increase# he mortality
rate prigr to the Ei\/ﬂi go-live To"th, with the
rate gf i crease sta"di" g gt 0.048 deaths peg,100
patie”ts for the period Ja"uary 2005-Dece™ ber
zoogi(p = 0.001). After the EMR go-live month,
the Tortality rate fell by 1.039 deaths per 1000
patie}ts (p <0.001), dicreasi ﬁa&a rage of 0.005
deaths per 1000 patie"ts per ~o"th i" the post-
EMR period ‘[%:}0.001). The cogiptir patient stay
fell by 33 Re™ ™i"bi (RMB) per "o thi" the pre-
EMR period (p ,:“0 002) and increased at the rate
of 16 RMB per o‘th i" the post-EMR period (p
<0.001) (Xue et al., 2012).

A 2010, study coiducted 4 alifor]iia,
USA used pa”el data o” Califor”ia %)spitals
for the period J998-2007. The study e™ plgyed
Stochastic ,Fro tier A" alysis (SF4) tq,esti™ at
the relatiof;hip betwee” EMR iiple?ieitatioi
aiid thi cost ineffciency of]i medical-surgigal
u’its a"d categorised EMR 1i"to the followi"g
three stages (Furuka)i/a, Raghu, <¥ Shao, 2010y,
e Stage 1: EMR i all three a”gjllary syite s

(Iaﬁoratory, radiology, phar™acy) a"d a
cli iqﬁl data repository (CRR). Thi CDR
systeli regeives feeds %0 the a’cillary
syste"'s a'd piov'des li"igal workers with

access to patie "t 1 {or " gtiq, .
ﬁp %ieqit 1 ]iurs'li

e Stagg, 22 ENR i7ple d i g
Wcuq“jit tiO“(DOC) aid electro”ic

]iedicatioli ad™1i iit;iatio records (eMAR),
i additio” to attai”i"g EMR Stage 1. DOC

i

e ables *e crea‘[io]i of ]iur i]ig Cfre pla]is
for, patie"ts, yyith the a’s the™ usgd,to
i ey )

sta"dardise a"d docu™e't the treat i g"ts
ovided.‘ eMﬁﬁ servei to auto ate
edicatio” ad™i igtratio” at the poi't
of cire“providei urses, with gccess to
tie"t tidica 'o]l data g°d reco ciles th
edi tio]i ad " iygstratio ¥it]i physicia

orderi gi dphariacy dispe, 'si'g.

e Stage3:1" additio” t afiai iﬁ liMi{S ges
1 a"d 2, there has bee" i Veit e’ti" cli'ical
decisio sippoit (CDS) a"d CPOE. EMR
StagﬁS fuictio ality is charact‘;irised by the

to aiio of cli i,i;al dii%io lﬁrcicess%s,
icludi”g or(aer e try gelie t a'd
support for cli“ical decisio"-"aki"g.

Colitr ry to thei expectatioli, EMR,
especially 1" Stages 1 a"d 2, registered higher
ineffciency in medical-surgi&al afute settings
(Furukawa et al., 2010). 1" co’clusio”, the
study found that most of ,H1e ,'we{fcie cies
ivere]iassocia d]iwit the i p*e tatio q{
ugsiyg docy” e'tatio, electro”ic " edicatio
ad i]iistratio reports a"d CDS (Furukawa et al.,

2010).
Th ili LI PN ﬁf EM& io yield
t. These

ple ~e"tatio
sitive i WC‘[S for quality i 1prove e
i liof EMR of 12

1“ acts coiprised a dia
i'utes co pared to a,, gdia” for paper-based
| ui

edical records of 10 ™i utes;,ihow er, R
achieved a rate of 85.71 per ce”t co™ plete"ess
in the Flling in of m%ical records, versus 7{i er
ce "t for papeg-based ™ edical ggcords (Erawa yti i,
Nugr#ugl, Sa iayf, & Hariya“to, 2012)1C111lica1
docu™e”tgtio” i” EMR was %so fou"d to be
betfer ,tha” for paper-bgsed ™ edical jrecords,
sta di‘g at 67.84 per ceyt for EMR a‘d 66.84
per celit for paper-based ™edical records, while
the users so,ireported that,l'[hey It satisfed
with thi qi) te"ts, accuracy,a d for™ at of EMR
(Erawa”ti"i, Nugroho, Sa’jaya, & Hariya to,

2012).
I‘ a‘ﬁther study]ﬁ‘ the i“ple‘el'tatioll of
i ate the effects of EMR

Ry it,2i ed to,esfi
iTple™e tatioSi (())‘i %edical-surgical acute u'it
&)sts,,iLOS, nurse staffng Ie,¥elqi nursing skill
ix,li urse %S‘[ per hour a"d "urse-se sitive
patie”t outco " es (Flirukawa et al., 2010). EMR
Stage 2 (EMR-S2) a"d EMR Stage 3 (EMR-S3)
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were associated with 5.9-10.3 per ce‘i higher
costs per discharge (Table 1). These i cieased
costs were due to both higher cost per patie "t day
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it sgated that speli '1g per patielit fety eveit
seeed to be syste™ atically lowe;ii thﬁ R
hospitals across all types of eye"ts (E"ci"osa
& ae.l20 ]iZ). For qil safety eve‘ts, the average
spe”di"g 0" apatie”t safety eve"t was $55,810
with EMRs, co " pared to $60,093 v&ithm{[ EM%S.
However, for overall surgggries, ew tor "o ive t,
EMR surgeries were shpw, tobe ™ ore expe sive;
the total 90-day speidi.'g for surgeries with
EMRs was $29,967 o average,‘veisus $29,296
for surgeries without,“E Rli(E ci‘osa & Bae,
2012). This study also "'e"tio"ed that EMRs were
fqiund to have no statistica,LIy signifcan impact
0 gieath, while the occurre"ce of a patie ,is ety
eve't was a stro" g predictor of death (E"ci osa
& Bae, 20]12). HoweveqI trf coeffgient for the
EMR-—patie "t safety eve't i teractio” was -.249,
statistically signifcant at the 95 per cent level.
This i"dicgtes that ENIRs reduce ti'le probability
of death o"ce a patie”t safety eye"t occurs. The
ei(cess death rate due to patie’t safety eve is
i hospitals without basic EMRs is 2.6 per ce’t
(3.4‘Vi70.8%), while the excess death rate due to
paiie t safety eve”ts with basic EMRs is 1.7 per
ce't (2.5%0.8%). Thus, the excess death rate
du€ to patie"t safety eve ts is reducedi)y]i34 per
ce't due to EMRs {(2.6-1.7) / 2.6} (E”"ci"osa &
ajle, 20]{). ENJRs hag no statistically signifcant
i pactp” read issigi s. Whilst thg occurre "ce of
a patie"t safety eve't was a stro’ g predictor of
readmissi ,ti;‘e coeffgient for the EMR—patient
safety eve’t i teractio” was -.116, statistically
signifcant at the 90 per cent level. This irﬁiicatei
that EMRs rtiduce the pro?ability of refdl issio
o'ce a patie”t safety eve't ociurs (E¥gi"osa &
Bale,f012)i This research poi ted to a e,i(cesi
read "issio” rate due to patie"t safety eve'ts j
hospitals without basic EMRs of 8.9 pﬁr cei
(23.4%—14.5%),1While the ﬁxc s read™i
rate due to patie”'t safety eve §s i" hospitals with
basic EMRs was 5.4 per qie t (18.8%-13.4%));
thus, the excess read”™ issio ra&e due to patie”t
safety eve'ts fell by,39 per ce't due to EMRs
{(8.9-5.4)/8.9} (E‘ci ]iosafL Bae, 20*2). T
% This study gye't o" to presei Heqik 1&
estiates of the i" pact of EMRs o spe”di’g.
The coeffcient for a patient safety event is .70,
while in‘hospitals jthout EMRs the coq{f ient
for patie "t safety is "yuch higher, at.76 (E"ci"o
& Bae, 2012). This i‘dicates that EMRs result i

1Ss10

'“pact oli

a s“aller ‘ lit

spe]idi]i cgused by patie

safety eve ]its. T,?e excess spe di"g due to patie‘t
safety eve'ts i hospitals without basic EMRs
wa $3i,297 ($57,583-$26,286), W&ﬂl the excess
spe"di"g due to patie"t safety eve"ts 1" hospitals
with basic EMRs was ]i$ ,448 ($52,46i—
$26,017). il"hus, excess spe di'g due to patie‘t
safety eve”ts decli”ed by $4,849, or 16 per ce"t
dy tg basic EMRs {($31,297-$26,448)/$31,2}
(E”ci"osa & Bae, 2012).

Mga"while, researgh was co‘duct i1 the
Netherlg "ds to oﬁs ea'da alyseihei paciof
EMR 0" LOS a™o"g colggectal ca”cer patiﬁ ts.
The pypothesis was that i~ hospitalsywjth ™ ore
adva”ced EMR capabilities, there is ali i creased
likelihood of i shorger average LOS for colorectal
surgery patie”ts, a"d this was supported by the
study’s f]idings. other study divided the
distributio, of patig"ts’ characteristics i to tw
groups — a]l Electro"ic Medicgl Rfcord Adoptio
Model (EMRAM)low groupa”da” EMRAM high
group (van Poelgeest et al., 2017). A signifcant
effect (rglative meq#'an LOiS = ,?.774, Cl 95%)

was fou"d RQetwee" patiegts i° the EMRAM
low group a"d thg, LOS i” the EMRAM high
ix, year

hospital gr(iu whe " corrected for case

of operaio a"d type,of surgeri( paroscopylior
laparoto™y). Additio"al adjust™e"t for patie”ts

with complication confrmed the association
(relative median LOS = 0.969, Cl 95%) (van
Poelgeest et al., 2017).
his study stated ihat for LOS i]l
ICU, Tultivariate regressio” did "ot reveal a
signifcqlnt agjociation between hig%r ENIRAM
score a'd s aller LOS (relative "edia” LOS
= 0.995, CI 95%), and ,after adjustment for
patie”ts with co plicatio‘s there was also "o
signifcant association (relative median LOS
= 1.010, CI 95%) (van Pgielgqfstiet al., 2&)17).
Their hypothesis suggesti"g a” i crease i" the
likelihood of a shorter average LOS for colorectal
surgeq patients]iin academic-affliated hospitals
ith "ore adva”ced EMR capabilities was also
ot supported by the study’s results, with these
instead showing a signifcant negative association
(relative median LOS = 0.934, CI 95%) (van
Poelge?t etal., 2017). ¥ y
IHI lia study carried out i" the U ,lifou %
the Tea” values to suggest that docu™ e tatio
issues, effciency in patient processing and
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i istrativei issues were the topgthree areas
that physicia’s expected to be i pﬁc?d b
EMR (Yishwa"ath et al., 2010). Docu™e tai'o
issues i'c did issyes such as the highi/qlhi es
of docuTe"tatio” required to 17i7ize
liability and diffculty in performing accurate
codiqig of clinjcal ‘encounters, effciency in
patie”t processi'g i cluded]iissues %uch as t?e
overbooki’g oflisﬁm ules a"d patieisiarrivi g
without ‘appoi tTe’ts, while ad iistrative
issues 1i'cluded aspects such as i adequate
ancillar)i support and diffqtjlty in changing
how ¢li"ics ope?te (Vishwa fﬂiﬁet al., 2Q10).
Patie ™t afety“a]id care, eco oliic challe"ges
a"d rei burse ei, a"d basic cli”ical processes
re at the botto™ of the jssues expected to be
ipacted by EMR (Vishwa "ath et al., 2010).
It stateqithat, fori tance, the signifcant
ta value fou"d for ad ™1 jstratio” issues (0.45)
i"dicated that as physici% s’ atiitudes towardi
health IT i"creased o"e stg"dard deviatio
(1.0), their ﬁqiectatio is regardi‘g the i pact of
EMR o aii 1"istratio” igsues i crea,ied by 0.45
(0.37) sta"dard deviatio"s (Vishiwa ath et ai.,
2010). The attitudes of physicia”s were fou"d
to signifcantly predict their expectations of the
impact of EMI,?I workfow on admy iitratiq‘]
issugs, basic cli”ical proceﬁSﬁs,‘docu ‘e tati(‘ ,
tech "ical issues, co " Tuicatio a'd
confdentiality. The documentation factor was
the only one to be infuenced by task-technology
Tt assessments. The interaction between attitudes
and task-technology Tt assessments was
signifcant only in predicting effciency in patient
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processiig derived frolH EMR (Vishwa]iath etal.,
2010).

oreover, thisstydy also foupd agignifca
differev::e hlbetweei ‘pre-';‘ﬁples@%taiior]i
expectafio’'s a %satiﬁfa tio ]ievels three %ths
followi”g the i ple™ e tatio gf EMRs. I“all
cases, satiifactigi leveis fell a”d did othl eet
expectatiogs. [ teresti g#y, a c% pariﬁ ]iOf
satisfagtio 1“le¥els three " o"ths a"d o't
after 1" ple™ e tatio 11 wed a slight i"crease 1
such levels, although "o"e of the i"creases were
statistically signifcant (Vishwanath et al.,“2010
A study 11 hospitgls 1" the A“erica
Mijdwest was co ducted i~ 2010. It co™ prised

Sf i-qualitative wijth the results
i

reseaych,
dicati"g that physicja’s i]i ‘aﬁ' ways believed
that the L]ise of EMliia ]id CPOE i proved the ease
of ﬁerﬁ) a]iperfor i ce (HOIﬁeli 2010). Aside
fro 1ki g perso al perfpr™a’ce easjgr, the
physicia’s perceived Wi{a d{POE to i prove
the qualit&of perfora’ge. particulag, they
descgjbed "ore agcuraje a"d ti fly ware ess of
Wtjie t status, ge"ds a"d other 1 for™atio”, with
y piqysjicia s appreciati’g that chest Xirays,
Ci sca’'s a i other results were available i” geal
tive (ﬁl de”, 2010). However, it alsp outli"ed
how ™a'y perceived that EMR a"d CPOE
rsgned perfprmance and,‘nade itm ed,nfcug
a"d Tore coplex (Holde",,2010). I,ifor tio
such as colleagues’ "ote edicatio”s 0" the
discharge list a"d data fro™ other hospitals was
described gs diffgul} to qfcess or fnd, while
the additio ai de™a"ds a"d gxtga steps yere
perceived to i"crease the burde” 0" physicia’s.

Table 1. Research Findings (Holden, 2010)

Quality of care was increased with EMR and CPOE use by allowing physicians to

Patient outcomes

access more up-to-date information more quickly, by providing reminders, speeding

up the delivery of care and by reducing the number of duplicate procedures that
may previously have been ordered.

Numerous patient safety benefits were believed to arise from EMR and CPOE use.

Of all the participants, 40% (and 78% in Hospital 2) believed that EMR and
CPOE use threatened patient safety due to, for example, physician over-reliance
on potentially erroneous information, nurses focusing more on complying with
EMR use protocol than on independently reviewing order accuracy, orders in the
system not being seen or neglected, and physicians speeding through the system or
ignoring CPOE alerts because they were accustomed to false alarms, meaning the
quality of care outcomes were perceived to be jeopardized by EMR and CPOE use.
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Financial, organizational
and other outcomes

Affective outcomes

Control beliefs
Controllability

Self-efficacy

Physicians believed that some cost savings resulted from eliminating dictation and
paper and from improved billing efficiency for billing departments and individual
physicians.

However, physicians also believed that EMR and CPOE use led to an inefficient use
of resources due to some speciality-specific tools being described as lacking (e.g.
for drawing retinal images of ophthalmology patients), while template-based data
entry was perceived as not enabling physicians to record a rich, patient-specific
story in their notes.

Consistent with prior CPOE studies, most (91%) were negative reactions such as
frustration, irritation and resentment.

Several entities, internal and external to the participants’ hospitals or outpatient
clinics, were perceived to approve or encourage the use of EMR and CPOE by
physicians. Entities discouraging EMR and CPOE use were seldom mentioned.

Moral normative beliefs related to EMR and CPOE use were most commonly those
related to the confidentiality, privacy and security of patient records. Although
some perceived that using EMR and CPOE was a moral obligation, others had no
moral normative beliefs or belief that EMR and CPOE were morally neutral.

For the most part, physicians believed that the use of EMR and CPOE was not
under their volitional control since it was mandated by the organization, because
some information was accessible only electronically, and generally because EMR
and CPOE were believed to have become ‘as essential as carrying a pen and a
stethoscope’, with physicians perceived to be ‘reliant on the EMR now’.

Physicians reported numerous perceived barriers that might have limited their
ability to use EMR and CPOE, included perceived hardware and software barriers.

50% of physicians noted the need for a fit between the system and other elements of
the work system, in addition to a perceived requirement to adapt in order to achieve
fit. Physicians provided detailed responses about their perceptions of the roll-out,
initial training and technical support, management support and commitment (most
believed that their hospital was very supportive and committed), user involvement
(some believed they were under-involved whereas others were content with a
low level of involvement), post-implementation modifications to the system, and
interactions with the vendor.

¥ It stated that a large liu“ber of coﬁ“ei‘cs i?i LOS of 0.11 dqiys (95% CI: -0418 to -0.002)
0" the use of EMR a"d CPOE pertai“ed to a"da0.182 per ce"t lower 30-day " ortality, but a

their effects on time-gffciency (Holden, 201%
A total of 70 per ce”t believed that EMR a

). 19 (95% CI: 0.0006 to 0{)0{3) perce ti crease
d 1" 30-day rehgspitalizatio” i lihe two years aftei

CPOE saved tj e or sqed p &e cgfe process, EMR adop&o . The associatio” of EMR aﬁoptio]i
es&ecially whe retrie‘i gi for™atio”; however, jith outco™ es also varied by type of ad ™ issio
al " ost every physicia” was also able to provide (Tedical vs. surgical) (Lee et al., 2013),
examples of perceived ineffciqpcies and time Also“ﬁs ]ia res lt]iOf fast a‘,‘i ]‘“qfe
loss created by the use of EMR a 'fl CPOE, either accurate co ugjcatio ya d coordi”atio" avo''g

through causi dilays (%.g. whe

wait}" g for so " eo

loggi®g o” pr providers, EMR ™ay co ﬁibu to reduced LOS;

etoe ter,‘iata) or by slowi' g however, a shoqier LOS Tay i cregse tile 30-day

dow )i/ork processes (Holde", 2010). This study rel&ospitil' atio ratﬁ because patie"tsi" a critical
if

also a"alyged other variables, with the results co ditio” Tay refﬁr

described 1 Tabie 1.

A study iy the USA discussed the effect (Iiee et al,,2013). It fou
of EMR adoptio” i hgspitals (Lee et il., 2013). 0
Those hospitals adopti"g EMR experie

ey are discharged early,
that ,"ay be captured by EMR

lid that the effect of EMR
tcoﬁes differed accordi”g to the type of
ced a fall diag"osis-related group (DRG) (Lee et al., 2013).

which is a proble



EMR reduced the ili atieit 1Hortalit rate ili
siQiical DRGs, but it i"creased 30-gday ™ ortality.
I, Tedical DRGs, however,EMR i"creased LOS
ﬁ‘d 30-day rehospitalizatio” but reduced 30-day
ortality (Lee ei al., 2013). ¥
y A,istudyi Turkey focused 0" the ¥iews f
urses o' MR (Top & Gider, 2011). By a“alyziy g
EMR fro™ the perspectives of uie, qt]ality a‘d
user satiqifactio , the study fou"d a" average
sgore for "urses’ satisfagtio” with EMRs of,3.2
a" average score for usi'g EMRs of 1.96, a"d a
average score for the quality oiEJl\/le of3.16 (Top
& Gider, 2011). It also deter™i"ed the existe"ce
oisignifcant relatioqiships among the use, quality
a"d user satisfactio” of EMRs (Top & Gider,

2&1]% Theitudi/ revealed signifcant differenqﬁs
a,i 0 gthi ea” quality scores for EMR,isyste ]
im a Mi 1i'stry of Health ho%pital, iversity
hospitgl a”d private hospital;,i tegesti"gly, 59.0
per ce”t of all of the parti ipa‘ts i ythe study felt
that EMR syste™'s were "ot well ilitegrated i'to
their workfow (Top & Gider, 2011). It mentioned
that a signifcant cgrrelation was foung among
the use, quality a"d user satisfactio” scores.
Their cor;lelation q‘nalysis re\‘lealed a signifcant
correlatio” betwee” the use a”d quality scores (r
=0.512; p < 0.001), the use and user satisfaction
scores (r = 0.341; p < 0.001), and the quality and
user satisfaction scores (r = 0.536; p < 0.001)
(Top & Gider, 20,11). The datalishowed that the
highest correla%'o was betwee" the qyality a"d
user satisfactio” scores for EMR syste™'s. All of
the three subscales were positively correlated (p
< 0.001) with each ﬁhfr,l(Top & ﬁider, 2011).

? study exayii'g the i paci of E
us%i)li the lE)atie tgdoctor gelatio"shig a”"d
co " Tu'icatio” wasco "ductedi” the USAi" 2016
(Alkureishi et alli, 16). I thi% stlidy, it gtated
that Ei\/IR uie cqi i prO%e atie g u dirsta di
of co’ditio”s a"d treat™e"t pla”s, i" additio
E increaiingihe haring and confrmation of

edi a]ii foratio” (Alkureishi et al., 2016). It
also "e"tio"ed that several studies have,"den ifed

beWiqis thatfppear to quilitate,ipatie -ce t&ed
co" Tujicatio (i.e. scrge s]iari g, sig postilig,
cgssatio” of typi’g duri”g se sitive discussio’s)
a"d that future work should seek to izgorporate
these best practiges i"to a curriculu lifor the
purpgise teachi”g providerg how to i tegrate
patie"t-ce"tred EMR wuse i'to their cli"ical
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workfov* (Alkuqfishi et il.,‘z 6). Medjcal
educatio” targeti'g t co]itji uuli of lear"ers
ca“a dress this fap i trai'i'g alid help %)stei
hu™a"istic patie"t—doctor EMR i teractio”s i
the digital age (Alkureishi et al., 2016).

DISCUSSION
Advantages of Using EMRs

Based 0‘i the 12 articles discussed abov
we have io d that the ‘use of EMRs ca
provide a "u"ber of adva“tages. Jhese are as
follows: reﬂuced LOS, decreased ilif cio rate,
decreas&l ortaljty rate, areduct'ﬁ i“ rtali&y
rate fro” AMI i years 2-3 of i~ ple™ e tatio",
mq{e compleﬁ Illing]iin of medical records agd
cii icgl docu™ e tatio ‘redu d ospitalizatio‘s
a"d sTall ecregses i thgi ]il ber of patie”t
visits ti) e ergeicy depart™e’ts ag a result pf
el tr(i 'fally geerated rﬁrti of i ‘Vestigatio ]
co tai,ii g gare reco e datio’s. EMRs
were ot fog d to reduie patjf t safety eve'ts;
hogvever, o"ce such a" eve i occurg, EMRs
ca” serve to reduc deaq;s a"d read ssio ,i

Rs have algo bee” fou"d to reducg i patig, t
ortality rate i~ surgical DRGs. We ca” co™ bi"e
allgpf these bﬁmfts into oqf general variable
ter"ed ‘outcoes’. EMR ga” i”crease costipei
discharge hiie also leadi"g tp a reductio ‘i
excess spe’di'g due to patie tfafety]ieve ts.
EMRs ca” also lead to a decreasei” RN a"d LVN
cost per hgur.

Fro™ the users’ (physicia]'s’) perspective,
they feel satisfed Wjith the implementation of
EMRs, which is alig"gd with the result gf the
O&hers studjfs (Erawa ti‘i, Nugroho, Sa”jaya,
a"d Hariya“"to, 2012). Physicia"s a*so believe
that EMR has the pote"tial to ge”erate cost
savings and improve billing effciency. The
reduced I_,ﬁ)S asiociated with EMR, suggests
that EMR "ight e abli faﬁer physiglia orderi’g
of tests, procedures a"d " edicatio”s,,speed up
the procgss/scheduli”g of digcharge alid reduce
delays 1" the service orderi’'g prociss (Lei et
al., 2013). The use offl\/iR has bee Sho“fi tii
be related to quality a”d ™urses’ satisfactio”, i
line with the fndings of a study (Top and Gider,
2011).
The use of EMR ca]i also e]ihalice the
patielit—doctor relatio“ship due to the factihat
doctors are able to educate their patie’ts " ore
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sily, Wea K

eﬁ ea’i g hat pa 'eli S, ili turli, are‘able 0
iiproveﬁm ir u fersta di"g of their co eitio ]
qidt at citpla s.Wi[ihEMR, doctorica share
i foratio” with patie is vieia scree” Qr ot#er
digital deviies ithout, "eedi"g to ]ie co cer ed
abiut patje"ts "ot beiyg able to i terpret their
ha"dwriti"g. EMR ca eref‘)re alsp reduce
the risk of ]iatie t,iafety i cide”ts arisi"g due to
illegible ha”"dwriti"g.

Disadvintage of Using EMRs

[“teresti”gly, fro™ the 12 articles studied,
we identifed a number of ,similar research
variables that produced differe‘t results, thereby
revealing contradicﬁ)ry inqings]iwith regard to
the effect of EjJR i ple P“t tio‘.

For exa™ple, it is "e"tio"ed above that
EMR has the abiljty to reduce LOS. But so i
siudies haye show" that EMRictuillly leads to a
i"crease i° LOS, thus regsulti"g 1" higher costs.
%MR hgs alio b fou”d to have thegeffect of
i'creasi'g "ursi'g hours. While o"e study
s?owed no signifcant effect of EMR on S
i either ICU of for cqilorectfl surgery patiets,
it has also bee, show 1t%i crease the 30-day
rehospitalizatio”™ rate. I” "edical DRGs, EMR
increas LOSHHowqiver, MR has no sigpifcant
effect o™ ggad ™ issiq . A other study fou"d that

R has "o relatio"ship with the ortali% rate

i lihospi[ials, Whi& EMR Stage 2 has little i™ pact
0" patie”"t outco " es.

from the Wst and effciency point of]iview,
wie o'cludg fro™ the articie that EMRBs gg "erate
a" i creasei’ costperpatie tstayacco  pa’iedby
greater ineffciency in medical-surgical settings.
Ihe jpeffcie iei of EMR are gssogjated wit
u i‘g domi e tatio ,‘electro ic Tedicatio
ad™i"istratio” reports a*d CDS (Fuyjukawa et
1., 2010). EMR also has little relatio "ship with
ursi’g skill.

The rate of; hysicii]l ] isfactio.l i]l us"g
El\ﬁl was lowlia d di'd ot Teet expectatio’s.
So f physicia”™s co’sider the use of EM
to i crease their workload due to their ow
lack of ability with digital devices, which was
espgeially true,i” the casi of older physi%a s.
So™e physicia”s also co’sider EMR to ™ ake
work processes 1ilower ﬁs they have to wajt for

othgr people t()il put s% t;lof ihe data they "eed.
So™e physicia”s also “e"tio"ed that they were

ili foll wili a]i der frolH hospitgl
W ‘g Eﬁ/[jt aii %ot bgasegi ‘ b

age f 0" fheir ow " volitio".
So™e physicia”s hgd co'cey’s with regard to
the security of patie”t data i” EMR. They were
concerned abogﬂthe confdtintiality and privacy
of records. So™e hysicia“s also thought“that
EMR had the pote”tial to ™ake their role ™ ore
diffcult an cgimplex. Thelif: thus appeared to
be a variatio” i” the disadvatages related to the
stages of EMR.

Challenge and Roles of Change Management
Agents
Fr, “ the results ‘d diﬁzu%sio]l aboye,

we i d“tl]iat qiestio s revai’ regardi'g
&e‘ i ﬁl e'tatio” of EMR. If Jospital

a“agg™e oty able to properly u”dertake
the ;g’ﬁplelﬁelitatioli of a” EMR syst(eai,

there ﬂre,l likely to bg obstacles to face. EMR
i ple™e tatio”, @s o"e part of a yider lheal
tech"ology syste ™, requires a subgta"tial a™ ou
q{ cap ale to the fg&t that it "ecegsitates a
iveste't 3, IT syste™'s; as such, a" gffective
EMR syste™ requires a steady syste” of IT
(Veruswati & Asyary,,2017

The other fﬁ T )it LA

le™e the
success of EMR i“ple etitatio‘i i coii'ﬁ“ilit
(Yeruswgti & Asyary, 2017). Thig "ustco™e
(s & A i) iy

yfﬁ i spijal’s Ta"age™e t,butalsofroli
all co™po e’ts i" the hfsp' al, especially fro
ugers such as physicia s,l urses, qi'lar acists
a"d other healtliqofﬁs io als. It is "ot always
?51 to Eli,kd co X it"e"t, which is why cha"ge

a"age"e't age’ts have co e to play a crucial

role.
Cha}ge .%a'lage“elit age}ts shou]f begili
their ﬁoik fr

the very oytset of a° EMR
i ple f t O]i; thatis, as sog as the policy fi
EMR i pie qititio ﬁaibee ieleasid. beegi
with, cha a‘age"e't age'ts ca” co'duct a
socializatio” reggrdi ﬁ ?e qiuri of EMR, the
purpose of %s i ple™e tatio lia dihi reaﬁois
for fevelopi g the policy. Cha'g a“age ‘ei
age "ts should also seek to provide i"for " atio” o
the likelihgod of apy diffcultjes,and gbstacles,in
the iﬁplerﬁeetatisf . Chg"ge tﬁzﬁgeﬂj‘[ agesli
should sgek to beco™e litatgrs, bgfwee
thg syste™ users, hospital 1@;iage% Sit a'd the
ve"dors who will build the EMR syste™ . As such,
they act as a medium via which users can defne



X bk

their opi“io”s, "eeds a]id expectatiolis fro“ the
implepen[iationiof EMR. Thg most diffcult pqﬁ
is ahe tra s{ati ﬁ thege yser eefs to the systeli
vg "dors or [ "for " atio” a"d Tech"ology Divisio”,
a"d vice versa (Veruswati & Asyary, 2017). This
partof the proggssywill pgte “tially rgquire seyeral
rm?ids of ¢ u]iicatio or #eetiigs to ellsure
t]ie deyelop™e”t of the saue perceptio”. By
i , wg would expect

i e users qf a syst
cowitﬁetilt io the i(ﬁpleweitatio of EMR to be
W T T

self-developi
other i porta’t pa
i‘plefe tatio” is the pg -i‘ple e tati
sessjo . This would typically e"tail trial sgssio”s
to e able,the users to gdapg,tq the gyste™. It is
y Y g

alsq, durig,g this prg-i~ pl tatio” stage that
che?'ge 1“i‘agei)eit age'ts should seek to

recqgnizgusers’ diffculties. Changenanagement
aieqlts ?ust be capgble pf co%u%%cat?g
a"d, if “ecessary, ia slati"g these groble™'s
ti aqﬁlori d perso fl (i.e. to the ye QOrs or
["for™atio” a"d Tgch”ology Divisii) i miler
ﬁ i)rovﬁe]isolutic}s to the proble™s. Cha"ge

a aii et agelits, alo”g with anthorized

rso’ el, will the deliver‘thtisol tio" to users

%c}i shcﬁlti seek iheir opi i

¥
of ﬁ ‘EM

i0o"s o 1t. Cha"ge

“afgei et af‘e,its shoyld also ‘e sure they

ai'tai” a co'ti'uous a"d perso aﬁ approach
with regard to thﬁ#eﬁ gif ﬂiie gs s i order
to secure t&eirw it e ta'd "o itor whether
there are a"y 1} itatio"'s.

. . %
Fpllgwi"g the EMR go-live,, the cha"ge
1%ﬁaﬁﬂ‘ﬁt 1ag?fts“ ihoule e“oliit its
iy ple™ e tatio .‘This oitoriyg shopld i"clude
q“y oasticles d areas of pkia“ce for the
i pie qutaiio “OE EMR. I" co’clysio”, the
chg, ge age et age‘1 ts shouﬁ u ﬂefake

co "prehe”sive evaluatio” of the iy ple™ e tagio
of EMR. It is priferable for such a e“ﬁl tio" to
be carried t‘i a regular basis*e.g. o "thly,or
every three " 0"ths) 1" order to e "able the pro™ pt
identif tion,ﬁf any obitacles, ensure that any
rjsks gf lbe itiggted a"d the objectives of the
iple™e tatfﬁ ca ]ibe achieved. ¥

The li "itatio yof our study is based o” the
fact that we were u”able to source a’y articles
pertaining to g cost-bgneft wal iS, Or GpSt-
effective”ess a"alysis o" the i" ple™ e tatio” of
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i

EMR. Therefore, we were u]iable to access a'y
further information in terms of its beneft from a

cost-effciency perspective. ¥
It ig best if hospitals,seek to u”degtake a
% T O ey '}

prehg, sive a alygjs evalpatio” both
prior to qid after thei ple%jitati lilof EMR. It
is also 1 a’t to 1" volve the ultiy ate users

the systei),oﬁtably physiciai};, d]iri‘g the desig
a"d build phase,of the EMR. 1" hospitals ﬂﬁt
alreaﬁy heﬁefu iiersal healtl, coverage,syste ™,
the 1" ple™ e tgtio” of, E ay be cq sidered

due to ifs adva“tages i” ter," s gf redugi”g papeg-
based yﬁedi(:ﬁl‘re rds aliid iqifcr asiqig ati:it
safety by eli™i ati" g illegihle l]ﬁ writi" g. Fq
hospitals that have alreadyi qie e"ted a syste
of EMR, it is lietter to e 'ha"ce their EMR o
beco}e Electqf ic Health Records (EHR) a"d
patie”ts’ perso "al health records.

We would suggest that the ]iext researcher
saekiqg ]f) fonduct q“study into the benefts o{
i ple™e”ti"gasyste” of EMR, especially whe
logking at tw effciency aspects, gjther fnds or
co ducts so e research that also i"corporates a
discussign on cost<beneft analysis or the cost-
effective”ess of usi]ig EMRs.

CONCLUSION
Despite the tiict that the ilipleueltaqoli of
Ei\/fR has the pote"tial % y'ield bogr qidva tagfs
d disq‘lva tages, it re "ai’'s;2 cogg tious a'd
iteresti’ g topic fqg discusgio”. §o™ e hospit
cotfsider the }i le(it;;*t%tio of ai EMR,isysteaﬁ
tial, to

tp be a large,i'v e’t with the pote

iecreas the 61\1i steitﬁ1 cost‘Aiother Chf

regardi”g the 1" ple l“eitaﬁo]i of]iEM 1 volv

the buil%% of“c% itTe ﬁ ot o'ly fro
t but fi

}fspital a‘age"e ‘allﬁtafeholders
i" the hi)spital. ospit: a‘age e't should

seek to u”dertake " ore a"alysis a"d give greater
consideration not only to the effciency aspect
but algo tq, the quality %f hospital care, prior to
decidi"g o" whether or "ot to use EMR.

lle"ge
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