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Abstract

Purpose The purpose of this paper is to examine
physician barriers to adopting electronic medical records
(EMRs) as well as anesthesiologists’ experiences with the
EMRs used by the acute pain management service at two
tertiary care centres in Canada.

Source We first review the recent literature to determine
if physician barriers to adoption are changing given the
exponential growth of information technology and the
evolving healthcare environment. We next report on
institutional experience from two academic health
sciences centres regarding the challenges they
encountered over the past ten years in developing and
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implementing an electronic medical record system for
acute pain management.

Principal findings The key identified barriers to
adoption of EMRs are financial, technological, and time
constraints. These barriers are identical to those reported
in a systematic review performed prior to 2009 and remain
significant factors challenging implementation. These
challenges were encountered during our institution’s
process of adopting EMRs specific to acute pain
management. In addition, our findings emphasize the
importance of physician participation in the development
and implementation stages of EMRs in order to incorporate
their feedback and ensure the EMR system is in keeping
with their workflow.

Conclusions Use of EMRs will inevitably become the
standard of care; however, many barriers persist to impede
their implementation and adoption. These challenges to
implementation can be facilitated by a corporate strategy
for change that acknowledges the barriers and provides the
resources for implementation. Adoption will facilitate
benefits in communication, patient management, research,
and improved patient safety.
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Résumé

Objectif L’objectif de cet article est d’examiner les
réticences des médecins a ’adoption du dossier médical
informatisé ~ (DMI) ainsi que [’expérience des
anesthésiologistes avec les DMI utilisés au service de
prise en charge de la douleur aigué de deux centres
tertiaires canadiens.

Source Nous passons tout d’abord en revue la littérature
récente afin de déterminer si les réticences des médecins a
l'adoption  évoluent étant donné la  croissance
exponentielle des technologies de [’information et
I’évolution de ’environnement des soins de santé. Par la
suite, nous rapportons l’expérience institutionnelle de deux
centres universitaires des sciences de la santé et les défis
qu’ils ont rencontrés au cours des dix derniéres années en
matiere de mise au point et de mise en ceuvre d’'un systeme
de dossier médical informatisé pour la prise en charge de
la douleur aigue.

Constatations principales Les principaux obstacles a
I’adoption du DMI que nous avons identifiés sont liés a des
contraintes financiéres, technologiques et de temps. Ces
obstacles sont identiques a ceux rapportés dans une revue
méthodique réalisée avant 2009 et demeurent d’importants
facteurs rendant difficiles la mise en ceuvre d’un tel
systeme. Nous avons rencontré ces difficultés pendant le
processus d’adoption de DMI spécifiques a la prise en
charge de la douleur aigué dans notre institution. En outre,
nos résultats soulignent I’'importance de la participation
des médecins dans les étapes de mise au point et de mise en
ceuvre du DMI afin d’intégrer leurs commentaires et de
garantir que le systeme de DMI s’intégre dans leur flux de
travail.

Conclusion L'’utilisation du DMI deviendra
inévitablement la norme de soins; toutefois, de nombreux
obstacles persistent et freinent sa mise en ceuvre et son
adoption. Ces défis a la mise en ceuvre peuvent étre résolus
en utilisant une stratégie institutionnelle de changement
qui tient compte de ces obstacles et fournit les ressources
nécessaires a la mise en ceuvre. En adoptant le DMI, la
communication, la prise en charge des patients, la
recherche et la sécurité des patients seront toutes
améliorées.

Effective management of acute post-surgical and post-
traumatic pain is a priority in the Canadian healthcare
system, and the importance of pain is highlighted in the
recommendation that it be recognized as the fifth vital
sign.' Yet, in spite of significant advances in pain research
and management, studies cite that 50-80% of patients
report moderate to severe pain in the early postoperative

period.”? The International Association for the Study of
Pain issued a call to action in the 2010-2011 Global Year
Against Acute Pain to address improvements in the
treatment of postoperative pain — organizational factors
included.”

In Canada, approximately 1.8 million adults undergo
elective surgical procedures annually.” Growing numbers
of patients with multiple comorbidities® in an aging
population”® combine to create complicated issues when
addressing a patient’s acute pain. The result is the
requirement for more sophisticated and personalized
management strategies.”'> By incorporating multimodal
analgesia therapies, utilizing combinations of systemic and
regional analgesia techniques, and working within a
multidisciplinary team, clinicians strive to manage acute
pain and minimize associated side effects. Formalized
Acute Pain Management Services (APMS) have helped
meet this demand in many hospitals,””'® yet the
performance of this expanded team depends on effective
and efficient communication to ensure the safest care
possible.'”'®

An electronic medical record (EMR) system has the
potential to be an effective tool to facilitate the
communication needs of APMS. In the first section of
this paper we systematically review the recent literature on
barriers to the adoption of EMR systems. In the second
section, we describe a case study in the development of an
EMR system for an Acute Pain Management Service and
our experience with implementation. We then summarize
the lessons learned and identify future directions.

Literature review

In 2010, Boonstra and Broekhuis'® conducted a systematic
review (1998-2009) of barriers physicians identified as
impeding adoption of generic EMRs. They identified the
major barriers as 1) financial, 2) technical, 3) time, 4)
psychological, 5) social, 6) legal, 7) organizational, and 8)
change management. In the intervening years, exponential
technological advances have occurred simultaneously with
an increasing demand for fiscal accountability. Therefore,
we considered it important to reassess whether these
documented barriers persist or whether they are also
changing in this climate. By performing an updated review
(2009-May 2013) using the same search strategy used by
Boonstra and Broekhuis, we were able to assess whether
the challenges in adopting EMRs have been altered given
the ubiquitous nature of computer technology today. In
addition, we used the Joanna Briggs Institute approach,
which provides a systematic approach to reviewing
literature that falls outside of Cochrane style reviews of
randomized controlled trials.*’

@ Springer



166

D. H. Goldstein et al.

Based on our original question, we performed a
MEDLINE® search to scan the literature on adoption of
mobile devices by physicians to facilitate control and
management of pain. Using both available subject
headings— which are slow to catch up on current
definitions— and keywords for multiple brand names of
smart phones and tablets (e.g., iPad, iPhone, Android,
Blackberry®, etc.), we did not find sufficient research
published to date. Articles focused on either older
technologies, such as portable computers, or the use of
the devices by patients (e.g., to distract pediatric patients
during procedures) or by physicians for purposes other than
to control and manage pain. These results led us to realign
the question so that the issue of barriers to adoption of
EMRs could be better addressed.

Consistent with Boonstra and Broekhuis, we employed
medical subject headings of exp “Computerized Medical
Records Systems” and exp “Physicians” combined with a
keyword search for “barrier”. Being cognizant of the
changing nature of MeSH following our search in
MEDLINE, we replicated the search in Web of Science®
and EMBASE™ and removed duplicates and “off-topic”
articles to arrive at a final set of 84 results (Fig. 1). A
complete set of searches conducted is available upon
request.

Two authors independently reviewed the abstracts of the
84 potentially relevant articles and categorized them as
“Yes”, “No”, or “Need more information” according to
whether they met the following four criteria as outlined by
Boonstra and Broekhuis:' 1) the article was written in

English; 2) the focus of the article was solely on electronic
medical/ electronic health records (EMR/EHRSs); 3) the
article focused on barriers to adoption of EMRs from the
physicians’ perspective; and 4) the articles were empirical
studies rather than reviews of empirical studies. Following
the initial independent reviews, all papers categorized as
“Need more information” were sent to a third author for
independent review. Seventeen full articles were initially
retrieved, and five additional articles were identified from
the reference sections to provide 22 articles for full review.
Each full article was independently reviewed by two
authors and the results were compared. Differences in
opinion were resolved by discussions between all authors
until consensus was met. This process is consistent with the
systematic review methodology of the Joanna Briggs
Institute.*

Following the review process, 14 full articles remained
eligible for independent review; however, three articles
were based on the same data set, and as such, they were
treated as one (see Holden er al).?'** Consequently,
twelve articles are reported, nine quantitative®*>? and three
qualitative®' 33 (Table 1A, B). Eight papers were from
the USA, and the remaining papers were from Austria,”*
Brazil,25 Canada,33 and Switzerland.”® The studies were
highly variable, both in the types of physicians surveyed
(general practitioners, specialists)>’> and in the practice
environment (ambulatory clinics/care centres®**>*° or
inpatient hospitals). The ranges of sample size and
response rates were 997 - 1,88831 and 12.3%°* - 89%,25

respectively. The focus of the articles varied from

Fig. 1 Flow chart for search
and independent review process ‘

|

Medline ‘ ‘

Web of Science
(n=104)

(n=57)

.

—_—r

396 References retrieved for screening ‘

'

h 4

»
312 Excluded (duplicates or not on topic) ‘

-

84 Abstracts retrieved for further screening ‘

v

17 Relevant articles retrieved for review

67 Excluded-did not meet the 4 Boonstra criteriaJ

’ A

» B additional potential references identified from

¥

22 Relevant articles retrieved for review ‘

Reference s of articles abstracts reviewed-5-full
articles retrieved for further review

.

8 Excluded -1-repeated data already reviewed
in Boonstra-7 violated Boonstra criteria

14 Empirical studies for review
(3 were counted as 1 because they all presented
the same data set.

A J
12 Studies included in final review
(9 Quantitative, 3 Qualitative)

@ Springer



167

Barriers to adoption of electronic medical records

s101dope jusuruwI pue ‘sIosn

-uou ‘sxasn uadam1aq (100°0 > d)

JuaIyyIp Apuedyusis e

d1om donoeld jo smeys diysroumo
pue ‘az1s 9onoeid ‘uerdisAyd jo a8y e

SOANUAOUL YIM PIYIpoul AJIsed
JSOW Ay} 2Ie SIALLIRq [BIOUBUL] e

s1osn

UBY) SI1OSN-Uou Ul I9)eaId Sureq

Se paA1ao1ad a1om s1aLLeq (suodar
10410 )M JUQISISUOD PUR) [[BIOAQ)

(payeoofar

‘paInar “a1)

AnpqrSipour

10 suerorsAyd
6 POpPN[IXd OS[Y o

9%17-Kou1dY39 Jo $501 “TT
9% €G-K1ndas/KoeAtld 11

%09
-wsrondays uerosAyd 01

% 19-S[IIYs Ionduwiod
yoe[ Jyeis/uerdiskyd 6
9%69-110ddns [ jo yoeT '8

9,1 L-uonemis donoeid
M UOTOR)STIESSI(T “/

%08-93p3[mou|
annboe 0) awn jo yoe 9

b18
-SpIepue)s WIOJIuN Yo' °G

9% € §-WAISAS

PopN[oXd BJEp SIOS() @ (papnpout
(%9°6¢) s10sn “(%9°0[) s1dope jou ejep 30 SUCHEIWI POINUL %
WU {(98°9C) SIASN-UON o STosn,, )ordures 9,98-Ky1anonpoid
wopuey e 29 SurUreI) 0) ANP SSO[ QUWIL, '
:SIOSN-UOU ciSmuye0Ig ] )
pue s1vydope juauruwl Jo safeIoAe 29 ensuoog ur A[snoraaid BY'IL = 44 99851500 Bu103UQ suerorsAyd o 1P 12
paySTom st possaIdxo vje o  PIMITAII AIoM BIEP SIASN,, O] @ SIQILIEQ [V o KoAIns pafIey o Sper=u 9%06-51500 dn-1eis | ared Arewd WS SSe]A Teysney|
Sredronaed
0} owp jo
SB[, powIe[d
syuedionied-uoN e asn 0) Asea jou
aseyd Suruuerd
AU UI PAA[OAUT 9q pnoys sjudned orduwres s1911Iq Jofew SN
puE SI0300p ey} 9B 3y} 0} PIpO[H e JOUIOLISIP 9 QIoM SONSSY [BIMONAS 9 o h 1o s
i i uonouny ur suerorsAyd uMmOp syBalq WSS G : 3 B!
SNE Bulsn Jo pooIAL Jo a8papmouy o amo Arewrd snotaaud i
PISLAIDUT M PAIRIOO! MO[S ST WASAS 4 SONUAD ey
ITe o1om Kep Jrey 1od sjuoned osh ANH Jo Snatas S c— Aunuwos
o1 ey 10moy Suteas pue *_ Suwuren paynuapI JO uonORJSIIES ° 9q 0) papuu] e asn yim Anogjiqg ¢ 0z ~ wouy nzeg
ur,, [[ns ‘Sunof ‘xas :oSesn SIOLLIRQ AU} PATWI] POSE SYINA suonsanb popus-uado %68 = dd 91A138 JO 0 Sudg suerorsAyd B[oZR)I0] P2
[IIM PIJBIOOSSE SI0)OBJ PAUNUSP] o suonsonb Jo sNd0J MOITEN e PIsn IOUIOYA\ e [JIM AOAINS [RUOTIOIS-SSOI) @ 66 =1Uu y1oddns jo yoeg '| ored Arewd  0WSIA 9 EpUB[OH
s10100]
pajeIoosse
Je Joo[
0) UoISsaIga1
onsI30[ pas() e
SYHA asn
01 Suruuerd jou poyjoun UBWII Pas() e
are 10 ‘SYHH soseqejep Sursuadr| sonoerd ur sieak arowr ‘4
pasn aq pnom SYAH Jou 10 uondope asn 0) Suruuerd dJe)s UO paseq aIed suerorsAyd 13pI0 € donoexd
IOUIOYM TIIM PIJBIOOSSE | SIO0YOR],, JIIM PAJBIOOSSE SI010R],, are ‘SYHA K3orenqure ur suerorsAyd o A101B[MNqUIER
5q 01 punoy a1om donoed ur awn Ioyel 1nq 0} SIOLLIEQ,, osn suerdrsAyd 201Jo [[e Jo KaaIns BTLL = 4 Sanuad eS¢ -suerorsAyd sn v 1P
Jo Su9l pue souonnoeid Jo oy e UO Pasnd0} J0U Y MO e IOYIOYA ® [TeW-F [EUONI9S-SSOID) @ 666 = u oddns [T [euiejur Jo yoe| | Paseq-aduJo [V ‘A’S “IQN o d[quuelg
v
poyjow Surjduwres (payoadxa
UONBIOPISUOD JOJ SI0JOR) [BUOBIPPY suoneIII| SN0 poylow UondsA[0d ele 79y /ez1s ojdwreg 10 paoudriadxe) sioLieg BaIE [BOIUI]D) Anuno) JpnIy

saIpn)s oAnEINUEND POPNOUT JO MOIAIAO | dqe],

pringer

A



D. H. Goldstein et al.

's[e10) Auo 11odar om -

Kyeroads £q umop udyoIq d1om BIR(] ®
pauodear Apuanbaiy
JSOW SQUO A} JOU AIOM  SIOLLIEq

9%61-suaned eI *

9% L 7-oul SoyeILL]

9 87-Auedwod

0

LI [eu1o)xa uo Aduapuada( 'z

%1€-oner

juentodwr jsour,, paj[ed Ayl JBYA © 1Jauag-1s00 [qeuonsang) ‘9
SYNA BTE
asn 0) Aoy s a1om suerorsAyd S)[NSQI JUSISUOIU] o -9[IyMIoM Jou AFuey) ‘¢
ared Arewrnd Kpepnonred pue SIasn Jo asoy) uey 95 Gg-sanssI
suero1sAyd opjo ‘saopoeid Jojjews e 1918213 Se paATedIdd sioLuey e (popn[oxa 18391 2 AHnoas eieq ‘4
10§30 Ay [I0M JoU 08 SYINE oSN 01 A[oNT] SSI] pue eep Sulssiu 9% p-diysuonerar juaned
Kyirenb pooS 103 uonesuadwod oN e J0[[RWS oTE YoIyM ‘soonoeid ; asoy) yim) ~ueroisAyd uo joeduy ¢ sonowd
Q01A108 10§ Ked ST WoISAs SIYL o juopuadopur pakeamns A[uQ e “xey £q powmyal aq Jldwes Wopuey e 9 c-Surmmsuoo-owr) Eouawm%ﬁ
adoing ym popuodsar oym paseiq 03- UONBIOOSSY [BOIPIIA WS'65 = ¥A oo, "7/ g-wOOT JNSUOD ur Sunpiom o1 12
paredwod SYJNH JO ISNISpUN punoq e aAry Aew-xeJ AQq wInjaI of, e SIoLLIRq [[V ® SSIMG-AQAINS PI[IRIA ® 6IL=1u ur s1oindwod Jo asn | suedIsAyd [[y ~ PUB[ISZIIMG  UUBWASOY
's1osn 10J uey) sioydope s19)dope
papudur 10J xo[dwrod arowr PopUAUI PIM
IeJ ST WIedns onfeA o], "PIdJIp SIOSN JUALINO
os[e sowooino pajedonue sa Jo sweans
POZI[eaI )M PIJRIDOSSE SAWO0INO voumc_m:om anea saredwo)) e
(Kpaneanuenb 29 Kjoanenyenb) 101 S121LT6q [ERUSIO onemoEs
SWBANS San[eA Jo 2Imonns 10y 19y10 ‘a10ja19y) ‘Qonoeid ! MHOWU
PpaA1ed1ad Jo SuLId) Ul SI9sn uey) Jo ssausaTioaya pue Kouatoyya JIoUnSoAUT
OpPUNOLINS JIOMIUIL] :
JUAISHIp A19A s1aydope papudlu] e pop A A o 10 wmaI
1dope 01 uonuoyur ou «uondope pasoxdur QU duyep Jey)
pey 9,7 ‘idope 01 papuaur %94 JeY) S10J08},, UO PISNOOL @ gypans onfea UONRIO0SSY [BOIPIIN BLLL = ¥d Kouaroyjeur g o P 12
‘SI0SN JUALINO-Suapuodsal Jo 9, /7 e WM MO0Te  YHH oy dey e SeXQ], -AoAINS PO[IBIA o LT =u [eroueur] ‘| IV VSN ‘sexal, u0sI9}oq
%9¢
swsAs dantoddns-ornerpad i -Ananonpoid 1o u1aou0D ¢
[euonouny A[[ny asn (% ¢)A[UQ e syWapadope SOLIRIPad o[dures ﬂ.:ow:mm . %0p-s1uowanbal .
SINE Jo soxmeay Jo Awapeoy uedLIWY e %TLS = MY S1eou jey) wsks Suipurg ‘g
asn 03 A[ay1] 210w s[eIidsoy ur asoy [, e 7 SIOLLERQ [[V @ KoAIns pI[IRIA ® 9p9 = u 9%96-Te1oueUL] | suerornerpad vsn 110 0
poyow Furjdures (payoadxe
UONBIOPISUOD JOJ SI0J0e) [BUONIPPY suoneIIuI| SN0 poylow UondA[[0d BIR( 79 /oz1s ojdures 10 pooudLadxo) sioLreqg voIE [EOIUI]D) Anuno) JonIy

168

ponunuod | J[qe],

pringer

A's



169

Barriers to adoption of electronic medical records

SINTV 10J SUIYOIeas d1om 9¢] e

waIsAs SINIV
ue Pa)o9[as 10 PI[[BISUI PeY 9%E] @

SINTV PRT®ISUT Py %PT

SINTV 2AeY 0} A[oy1[
AIOW AIIM SANUD EvEEu>ow

sjuapuodsar

JO BLY = S19/06C
10 810} JO 98°C (sIoLIeq

:a1) papuodsar 00°6/06T ATUO e

K191008  SIS130[01SAY)SAUY

%Tl
-1aded 1040 JyouURq OU 7|

BS1
-uonensmurwpe eydsoy
woij oddns jo yoey ']
951 Z-IUSUWISAAUL
uo umgar 100d Q[
96¢-3utpuny 10y syoofoxd
LI oo yim uonnadwod 6
9% € £-S1S130[0IsaYIsoUL
Suowre asnradxa jo yoe[ ‘g
9%¢€€-51500 1 Sutoguo ‘7
959€-0Ur)SISAI
s)SI1S0[01SAYISAUE g
9,9¢-syudwairnbax
Jsi3ojorsaysoue
199U 0) WASAS JO OB °G

%0Y-1e89]
/SPI0OAI dJeINOOBUL JO IBdJ 't

%Tr-SINIV
10y yoddns [ jo yoe[

%bEY
“SYNA [puohmnsut yim
uoneIdaur wd)sAs jo yoey -

o

N

957G-51500 dnyre)g -

—_

:s101LRq UO papiodar
(SINLV 10§ Suryoreas a1om
BETL = ™A 10 poyooyos ‘Surpfeisur orom

SIWAPEIR YIIM PIRI[YJE SPRO| SINIV ueoLIOWY 2
ased 1oySiy yim sdnoid 1oSre e AY MOT e 0] SIOLLIEQ [[V ySnoxyi-£oAIns pa[rew- e G19 = u ‘pa[[eIsul pey oym) 06g A[UQ-  SISISojoIsaysouy VSN  Uewjual],
9/ -SUIPOUOD
Aumoas/Koeand ']
[rew-gi/[rew 1o [enba jou syy o €1 Sururewrox 9,91 -19p1aoid/jrers
19JJ1p Aew $9sS2IppE [RW-5 oY) 10J 9[Qu[IEAR SSAIPPER Jo s[oys 1ondwod Jo Yyor ‘6
oM asoy) Jo suotuido YL, e Surprew 1o [rew-g oN e op61-worsAs
Swosaqnon ssaIppe JO SuoneIWI [BIIUYDA], '§
st soonoeld Auew os 10§ [TeW- OU YIM 86T o R —
PaIBI0] 9 10U P[NOD SISSAIPPE oy Jo 67T 10] 9[qe[IeAL %6'8¢ = dd o o
Suiprew 1o [rew-g Jey) 198] oYL e sem ssaIppe Sul[iew y e ST %vg-voddns
L1/omdwod jo Yor ‘9
“oz1s 9onoeid yim UOIBWIOJUT 19BIUOD $9SBO 9| UI IoquIdW Wiy = Ad
parerdosse A[Suons uondope NG e Jo Apiqe[ieae £q ponwry e QU0 1589 8 10] S[qR[IeAL - %6T-93pamouy armbor
SeMm SSOIppe [rew-g orTeed 03 awh Jo 3987 "$%6¢
soonoeld usamiaq Ajjiqeriea NI uojSuIyse A\ ) : %Yy = -spIepue)s WIOJIUN JO Yor *
oI e ! oot e “soonoeid pop 104 e Y'Y = WA -SpIwp Jiun Jo Yov'] 'y
9 L se y3ny se sYNE Jo uondopy e ur suerorsdyd Aprurey oqeos o - yiomau
oA0] sponsou oy e opeur - A1UO O PAMUNT 3G AU STUIPULT & y1ayr yujod- susolsAld A D Gionpoid  Fumay ¢ 1 SOISud
9q PInoMm SYAH 95N 0 10U I0 3sn PaIapISU0d 10U o siopeq O UONEIOOSSY UOIBUIYSEA e ocr =u o o L8] 03 O[OS WOy
01 uoIs1oap 2outs sonoeid 9jSurs SIOLLIRG 1910 AUB “DI0JoIoY) [enuaod @KOUONAOAING BIA (dd %6€-51509 Fu103UQ T poSuer sozis vsn
© SE PIIBAN 2IoM SYIOMIAU UT ISOY], e 1SIOLLIEG ()[9181 O) POYSY e ()] 9181 0) PYSY ¢ KOAINS Pa[rew-g /PI[lRIN & [96°1) seonoed 49t 9%09-1500 dnuerg | -sueorsAyd Awe  “uolSulsepy  WeANg
poyow Furjdures (payoadxe
UONRIOPISUOD 10 SI0108] [BUONIPPY suoneIIwI| SN00 poyiow uonod[0d BB Y /oz1s odwes 10 paousLadxd) sIoLLRg vare [ROIUID) Anuno) SNy

ponunuod | J[qel.,

pringer

A



D. H. Goldstein et al.

170

"Pasn JIOMAWEI) [BI1}AI0AY)

oy Aq paywil] 9q Aewr SINSAY
9Sxe] woiy Io}Ip

PINOM-SIOTJO [[BUIS UO PISNI0] e

Io1IRq € 9q 193U0[ OU
pInoMm $1s0d dn-)Ie)s [eroueur] e

SIOSN-UOU WOI} JURIJJIP
pue jurod owr) ONE)S SIY) 0)
oy1oads A19A 9q Aew suorurdo
2 sopmme -uonejudwedur
-)sod sypuowr g1 sdnoid snoo, e

SINE
Jo uondope ooudnpur
0 suerdisAyd Apiwey £q

PaA1d01ad $10)0B] QUIIEXD

Sururen 29 110ddns Suro3uo pasN ‘¢
uonejuawa[dwr 210joq paIdyjo Jururel], ‘7|
own suerdrsAyd
300} pue d3Ie] SuIedeq os swafqoid [ews
oSeuew 0) Aem ou-uoddns Yooy Jo yoeT ]
suonerado
19)ndwos 103 93paymouy| Jo yoe ‘0l
dnyoeq ou ‘umopyealq/sainyrey aIxonns I ‘6
(Anqiqeradorojur walsAs Jo yoe[)
QpIsINO woly Surwod o3 sonsougeIp
‘stendsoy ‘systeroads yim Areroads
-owos Aq pajodar A5UdIoyJo padnpay *

o0

1800 pajoadxaup)

juounuroddesip
-pIemal pue 110JJo uedamlaq e[ SuoT -

o

Anua ejep Joj paimnbar owrn jo junowry -

v

oSejueApe 2ADE[AI JO YoRT *

<

BSIOA AJIA pue
~INA Jo uoneziuesio 0) JYNH Sundepe Aoy ‘¢
uonejuowadur

19)Je syjuow 8|

spaou suerosAyd yim Arpiquedwod mo g

suerorsAyd

21qrxAPuYPARAAWOD T ¢ 1upe; poseq

douorradxo 01 £1091) suoneAouur -SMATAIUI PAINJONI)S-TUWAS epeue) eI 12
poywr] s opduwres [ewS o Jo uorsnyyip sorddy e 29 sdnoi3 snooj omJ, e =u SWISAS JINA -fjunwwo)  ‘ojuoio], IOATOID)
q
SJUQUILIOD [[BIIAQ Apmg jo suoneyury Apmg Jo snooq KSo1opoyoN sose) paoadxg/pasuctiodx/sIOlIeg-)nsdy BTy [eIIUID) uorsoy Joyny
SYINE st 03 A[OYI] 2I0W dIoM %t
(Aneryoksq pue ‘ASojowreyydQ -sTIys 1ndwod jo yoep 11
‘A3ojonap ‘ASojorpre) oi-s1omduwod
‘A3o[0reULId( ‘QUIDIPIJA [BUISIUL Jo KMIqeIeAY 01
ay1un) A3ojorpey pue ‘Kouddrowyg
‘ersoyisouy ur sueroisAyd ‘soonoeid %SS-Annoas/KoeAd 6
1031 Ul ‘paseq-[eyidsoy ‘103unok e 9% 65-110ddns
SuoTRIWI] [EAIUYOd) [eJ1UYD) 0] $SAJOL *§
pue ‘o ‘[erueuy <59 (10000 %6S-uonefar
> J) SIduIeq Jo opmiuSew pue Surpuodsol s19sn-uou Jo juaned-uerdrsAyd joedwy 7
$odA) ur paIoJJIp -SIOSN-UOU/SIASN e vooszum: paonpal aAey Avw Bel
SYINE INOYIIM SO} (IM “010J10Y) SYNH JO 9sn-uou -Kyqiqeredorsiut Jo yoe] 9
musmr,:w“w fo._EB IoMJ 4vo>._oowo4a Jjo :ozmu_nw_._ ue w&o%wm:o“w £oAIns SO WL
[UQISISUOD SYIANH YA sjuapuodsal e 2q p[nom ssauoArsuodsar Mc 01 YUI[ YLM-1919] ~SpIEPURIS ULIOJIUR YouT °
. . 9®[ JBY) P[0} AIOM SUBIOIS. . .
SYINH 9sn oym SOBL e Pl PISAU 10 [rew-g v1a KIS (LTH) L-51500 dmerg
S0} JO 99% S4 1d11Ieq Jofew ® suorurdo 1a3uons s1osn K3oouyd9], uoneuLIOJUT
se 1500 [eroueuy dmiue)s poaroorad  9ARY pue SYNH ALY 01 [N UOU s4 SIosn Ieay AI0EpUB e %9L-Teroueuy Sul03uQ "¢
SYINH NOYIM 350} JO %6/ 210w 9q Aew sjuapuodsay e ur s1o1eq Qesy Jo Juountedo o 99/ -WSAS . vsn
s1osn Aoy pateotad T 6002 Y} Wolj udye) %8S =¥d  JO SuohuIwI[ [ESIUYIIL T sueroisAyd “SSBIN 2
-UOU SA SIdSN I0J sIaLireq paAreorad e serq Suniodar ‘snowkuoue-joN e [1e peredwo)) o Sem UOHBULIOJUT KOAINS o 8881 = U 9,/ /-Kianonpoid/Sururer], | PaAsuDI| [y “uuo) Ty uex
g
poyow Furjdures (payoadxe mo
UONBIOPISUOD JOJ SI0J0e) [BUONIPPY suoneIIuI| SN0 poylow UondA[[0d BIR( 79 /oz1s ojdures 10 pooudLadxo) sioLreqg voIE [EOIUI]D) Anuno) JonIy m..

A's

ponunuod | J[qel.,



171

Barriers to adoption of electronic medical records

ordwes [ewg o

AP MO e

‘SYING Alojepuewt
Jo uonejusweydur
M PIJRIOOSSE
suonowo dAne3ou
ojur yySisur ureS o e

%el = ¥d
poredionted 171 e
suerorsAyd

SMOIAIONUT 09 YIm
PONUAI-WI[qOI] ® SMOIAIOMI [EUY § @

[-UONBULIOJUT JO SSO| SISNBI
skem[e a3ueyd woIsks v ‘81
$-UOISIA SIN[q PUB SMOLIRU
UONBUWLIOJUT Yonul 007, '/ |
9-(eoue)sisar “o'1) suerorsAyd
Jo uoneradood ao1eds
oy} 01 anp ey [[Im SYINH 91
L-Apodgradur
pajuowo[duit oq [[im SYNH ‘S1
6-oUIdIPIW
SSB[> T 01 ped] SYNH 1
[1-SAINA 10§ 2du jou oL, "¢
[ 1-suemdisAyd jsureSe
pasn oq [[Im SYNH oy ere ‘Tl
Cl-uarogjnsut
SYNA Jo Anmiqesn 11
juoned juaredsuen
d[qe[[o1u0d 03 Ped] SYNH 01
L1-umowyun syyauag ‘6
81- uerdrsAyd o) papeojumop
9q [['M SYINF JO $150D -

SYIN JO osnedsdq pagueyod aq
0 POSU SMO[IOM POWOISNOIY */,

0

61-uerorsAyd juoredsuen
“9[qB[[0NU0d 0} Ped] SYINH ‘9
[T-SYNE 03 dnp paIdlIp
-1910,, 2q [[IM SueIdIsAyd °g
GE-$82008
1M soned | ¢ pazuoyineuq)
9¢-Ss0]
-owl) ‘pROPHIOM [BUONIPPY ‘€
14-Kmoas/Koeard ejeq ‘g
€-JINH Inoge uoneuLIoul

dAnESU JO JUAIOYFNSUT
‘Sursstur 03 onp papesup

:pauonuw

souwmn-(Jsea] 03 Jsow

-pauonuaut Aouanbaiy jo suri)

Ul payueI) SUONOWND dANEIoU
JO sou039)ed g paynuapy

sonoeld areand
ur sysiperoads pue
s1ouonnoeld [erouan

SJUAWIUIOD [[BIIAQ

Apmg jo suoneyrT

Apmig Jo snoog K3ojopoyIoN

sase)

paroadxyg
/padsuatradxyg
/sIoLIRg-1nsay

BLISNY
-1MSIp x

Surpunoxms yonigsuup 4 [P 12 PIOBH

BOIY [eOTul)) uordoy Joyny

ponunuod [ JqeL

pringer

A



D. H. Goldstein et al.

172

SWISAS JUAATLUBIA] UORULIOJU] BISAYISOUY = SNV PIOJRI [RIIPOW OIUOIOA[ = YINH ‘orel asuodsar = ¥y ASojouyods) uoneurioyur = [y

‘payIsse[d
arom sasuodsar
MOY JO SULId)

ur 2ANRAqNS-1107 @

Qouewoyrad pue
asn A3ojouyo?)
douanpur ey}
$90I10J ANBULIOU
[euosxad

pue [e1008 -T[0T

SINH

Jo asn suerorsAyd
0} sIoLLIEq

pue SI0JeII[IOB]

IV “T10C

yoeoidde
uoneldl[a sjarfeq
-[eone10y) A10A
—(30dD) Anuo
19pI10 19p1aoxd
pozundwod
pue YN Suisn
jnoqe sjareq
suerdrsAyd

PAESNSAUL )[(OT ®

PoINIONNS-TWAS ® I1 ‘rendsoy ouo woly 6)og = U

SWAISAS
djeredsip 10j

uo3o[ eredag "1

woddns

LI panuiry “Q1

o suerdrsAyd

0} $)S00 USPPIH *

MOPYIOM

dnisip SYINA

[eAQINQI pUE ANUD
®IEp Joj paxmbax

awmn pappy

elep

puy 0) premiymy -

Qyerdwoour

ey [eNsIq
Sururen payury -

$10559001d MO[S *

SUONIE)S JIOM

e 9deds paywy

suone)s jJIom

s}

o

JO Joquunu payrwuIy '|

sIoLLIRq
ojur Yoo A[resyroads
eyep jou PIP '$JA1[3q N[
owes uo paseq [[e 03 suonsonb u@ﬁu%
a1om A3y asneoaq pa3se alom :0[0T e
Juo se sioded Annqezierouad
9211} [[B PAUNOD) paur eodwes [[ews o
SIUDUIWOD [[BIOAQ Apmi§ jo suonejury

Apmig Jo snoog

paroadxyg
/paouanradxyg
/SIoLLIRg-1[NSOY

saniyroey
juonedino
2 sedsoy
Ayunwwod
ur systperoads (eyep owes
pue uo paseq)
s1ouonnoeld vsn P— T
[eIoURD) “ISOMPIA udp[oy
-
3]
o0
g
BAIY [BOIUI]D uoI3oy oy g,

A's

ponunuod | J[qel.,



Barriers to adoption of electronic medical records

173

identifying all possible barriers to adoption of EMRs to
specific barriers (such as current or planned use of EMRSs)
to knowledge or satisfaction with EMRs. Only one study
focused on barriers to anesthesia information management
systems (AIMS).32

In spite of the differences in methodology and measures
we discerned in our review, the key findings, i.e., barriers
to adoption, were similar to those identified by Boonstra
and Broekhuis:'’ a) financial, b) technical, ¢) time, d)
psychological, e) social, f) legal, g) organizational, and h)
change process. All studies cited some level of technical
limitations or concern as a barrier to adoption. Specific
barriers included lack of training,” lack of computer
skills,®  lack of technical support (internal or
external),”* 2% systems that are complex and difficult to
use,25 breakdown of hardware/software,25 and lack of
wireless connectivity.”> Many feared that an EMR system
would not be suitable for their needs or would be
incompatible with other systems, and they cited the lack
of uniform standards as being highly problematic. Six
papers cited financial costs (startup and/or ongoing) as a
major barrier.”*?%*2 Time was a major issue cited in six
papers, either a perceived lack of time or a fear of reduced
productivity.?*?"**32 Issues such as the effect of
computers on the clinical relationship,”**’ skepticism/
resistance,%’3 2 normative and personal pressures from both
physicians and patients,” fear of loss of productivity/
efficiency,>> %’ and fear of inaccuracies in data and privacy/
security/legal implications**?*?%*? were also reported.
Other less frequently cited factors associated with
barriers to adoption of an EMR system were age of
clinic:ian,24’29 workload,?® time since medical training,zé"25
and type (i.e., government or academic) and size of
practice/facility (independent, hospital networks).’*%°

Principal findings from the literature

Boonstra and Broekhuis identified financial, technical, and
time-related factors as being the most common barriers to
adoption of EMRs.'® Our updated review of the literature
reinforces these three major factors as the most frequently
identified barriers to the adoption of EMRs despite the
rapidly evolving climate in technology and healthcare.
The fact that financial barriers are still most frequently
cited as determinants affecting physician’s adoption of
EMRs suggests that capital investment should result in
greater adoption. From 2006 to 2012, adoption of EMRs by
Canadian primary care physicians doubled from 23-56%
following provincial and territorial EMR investment
programs.35 Similarly, Australia, New Zealand, and the
United Kingdom have adoption rates of greater than 90%
among primary care physicians.’® Incentive payments from
the American Recovery and Reinvestment Act of 2009

(aka. stimulus package) for EMR implementation,
interoperability, and training within the USA are also
having a major impact on adoption rates. Within the USA,
usage of EMRs for office-based physicians, small practices,
and hospitals at least doubled from 2008 to 2011.%”

Technical issues remain a major barrier to adoption
and were second only to financial barriers. In order to address
these barriers, it must be recognized that some specialized
groups require specialized software (e.g., AIMS for
anesthesiologists), which must interface seamlessly with
the enterprise system. Often, these specialty systems require
a great deal of customization, including building in particular
workflows and user capabilities.® This software must be
designed and implemented with an understanding of the
demands on clinicians while attending to patients with
different needs. Stakeholders should be involved in both the
selection and implementation processes” and must also be
part of the design and development processes. The more
clinicians are able to express their needs and see real-time
alterations to suit their workflow, the better technology will
be for meeting clinical needs and thereby increase adoption
rates. This approach will increase confidence in the system,
and users will be more likely to persevere through the
adoption process.'>* In addition, real-time 24/7 technical
support is required for the development, implementation,
and maintenance of EMRs. Regardless of the organizational
framework, it is imperative that Information Technology
personnel have excellent technical and interpersonal skills to
bridge the gap between users and the technology to support
adoption.*’

Time is the third area that was repeatedly found to affect
adoption of EMRs.?**%° Time spent on an EMR is often
cited as time away from patient care, and this is particularly
salient in this age of overworked and underresourced
clinicians. In addition, these three barriers, financial,
technical, and time constraints, are interdependent and
cannot be considered in isolation, e.g., physician fee
structures where “time is money”. Time required to
research, purchase, and implement an EMR system, i.e.,
time devoted to EMRs, is time away from patient care that
translates into loss of income and represents a financial
barrier.”’ Likewise, time devoted to “computer literacy”
indirectly becomes a financial barrier.

A growing number of publications describe barriers and
driving forces for adopting electronic record systems, but
anesthesiologists have written relatively little about this

process>>>*! as it pertains to EMRs designed specifically

26,31,32

A Goldstein DH. How can corporate change facilitate evidence based
practice? A description of the adoption barriers, removal strategies
and lessons learned from a hospital wireless computer
implementation at Kingston General Hospital. Ottawa, Ontario:
Canadian Health Services Research Foundation, EXTRA; 2005.
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for the management of acute pain. In general,
anesthesiologists are slower to adopt AIMS than other
clinicians using generic EMRs.*”*'"*> Nevertheless, AIMS
implementation is gaining momentum,** in part because of
government incentives that encourage reporting of timely
use of antibiotics, prevention of central line sepsis, and other
indicators of quality of care.** Consistent with the adoption
of generic EMRs, anesthesiologists have cited financial
constraints as one of the main barriers to adoption.*' Another
major factor may be the level of customization required
following selection of an AIMS (e.g., interfacing with each
institutions’ enterprise computer network, various anesthetic
machines, and stand-alone equipment). Without
customization, commercially available systems are
inadequate for individual user/institutional needs and
practices™ and the specific interoperability required.*’
Some have also suggested that anesthesiologists, in
particular, have competing priorities as a result of
contracting/employment arrangements and scheduling at
multiple sites.”® A more global barrier, not specific to
anesthesiologists, may be physician resistance due to
concerns that electronic documentation will alter the
workflow in their daily practice. Involving stakeholders in
the selection and implementation of the systems may help
overcome this barrier.*’

One of the strengths of this review is that it updates
previously published work. In spite of the varied nature of
the literature, we identified themes consistent with the
previous review'® and with our own experience. A further
strength of this review is our use of the systematic review
methodology of the Joanna Briggs Institute, which
provided a recognized template for the review process.””
Each paper was independently reviewed by two reviewers,
and any disagreement on inclusion and interpretation
required consensus from all authors.

A limitation of this review is that most papers originated
in the USA. Consequently, the take-home messages should
be interpreted with caution, given the international
variation in healthcare systems as well as the potential
differences in general belief systems and safety climates. In
some studies, the primary focus was not on identification of
barriers to the adoption of EMRs, while in others, only a
narrow range of barriers were considered® or the authors
did not indicate reporting frequency or rank the importance
of the barriers.®® Comparisons between papers were
hampered by the use of different analytic methods and/or
theoretical frameworks in which the barriers were
considered.?’*®** In some instances, barriers were only
loosely identified in terms of “factors associated with
adoption”?* or “facilitations with respect to efficiency and
efﬁcacy”,28 in which case, we interpreted the absence of
factors as a barrier. Hackl considered barriers to adoption
of mandatory EMRs rather than EMRs selected by the

@ Springer

institution/physician as in the other articles reviewed.** All
these factors make it difficult to formulate collective
summary statements about the studies.

Institutional experiences in adopting an EMR system

An EMR system was developed in our institution by acute
pain clinicians in concert with a research-based software
development team. The system was specific to the needs
and workflow of the Acute Pain Management Service. An
EMR system for acute pain could 1) enable clear
documentation of care for perioperative pain and make it
available in real time to any clinician; 2) allow for analysis
of data with respect to management strategies and patient
outcomes; and 3) facilitate the formulation and testing of
hypotheses for further augmentation of accountability,
quality of patient care, and translational research.
Nevertheless, the adoption of this EMR system was a
distinct challenge with periods of success and regression
over a five-year span.'”*®>? The process included
participation of several academic pain teams who came
together to develop a national strategy for acute pain
management.*’

Before the introduction of this EMR system, we relied
on a paper-based system for identifying and tracking those
patients on the APMS system. Incomplete or missing
papers resulted in patients being potentially lost to follow-
up, which could deleteriously affect patient safety. In
addition, the handwritten assessments were rarely
standardized and often illegible, and this hindered
successful handover of management plans. The new
system (ACUPAM) was designed to improve
communication and patient safety in the context of acute
pain management, to provide support for decisions to
improve patient care and facilitate teaching, and to
contribute to research in pain management.

Process and implementation

The ACUPAM system enables computer charting for
patient interactions and retrieval of historical information.
Initially, this was a rudimentary patient list stored locally
on a personal digital assistant (PDA) that quickly evolved
into a Web-based system supporting both wireless and
local area network (LAN) data entry and retrieval. The
system remains partially integrated into the hospital
enterprise patient care system. Access has always been
secured by a username and password logon requirement
(two-factor authentication), which is consistent with the
evolving hospital EMR system. An interface with the
hospital operating room software affords a pre-populated
screen for scheduled elective surgical procedures, while
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free-text ability enables emergency procedures to be
entered manually. Surgical subspecialty is recorded to
facilitate information retrieval and analysis. Free text is
also available for further rundown of pertinent details
relevant to the patient’s pain management, supporting
communication between those involved in management
decisions at the bedside. The treatment modality panel
provides a dropdown list of a variety of treatment options,
including regional techniques, intravenous patient-
controlled analgesia, and other options for co-analgesia.
Built-in billing software for these procedures streamlines
the process from an administration point of view. Operators
can extract variables of their choosing over a specified time
period to generate reports for clinical, research, and
administrative  purposes. Several features address
common patient safety issues, such as handover between
members of the pain management team and rapid access to
laboratory results. Key patient history features, such as
chronic opioid use, are flagged. A link with the hospital
laboratory system provides users the ability to review
recent lab results, and a flag system is in place to identify
those patients with pre-identified laboratory values outside
of a user-defined safe range. An active patient list can be
accessed from any workstation/mobile device, or essential
information can be printed, including patient name,
location, surgical procedure, management modality, and
postoperative day number. Regular updates from the
registration, admission, and triage software of the
hospital enterprise computer system accurately identify a
patient’s location in the hospital at any time.

A combination of free text and predefined checkbox
variables facilitate documenting assessments. The
variables, which are modelled on the data set
recommended by the Canadian Collaborative Acute Pain
Initiative,*” help clinicians complete a comprehensive
assessment. Assessment variables are unique to the type
of modality chosen (e.g., sensory and motor assessment for
regional techniques, opioid consumption for intravenous
patient-controlled analgesia). The assessment items can be
seen on a summary page, which allows the clinician to
view the previous four assessments at a glance and observe
trends over time (Fig. 2). Important and/or rare events,
such as respiratory depression or neurologic dysfunction,
are documented on a “notable events” tab. From a quality
improvement perspective, the ability to search the database
over time to determine the incidence of such notable events
has been valuable in safety reporting.

Results

The number of patient records managed on the APMS
system has consistently increased over the decade since

introduction (Table 2). This project originated as a research
program funded by peer-reviewed grants, and
subsequently, these funds were supplemented by
additional industry support. Multiple research -efforts
associated with this research program have cost in excess
of a million dollars. The annual $10,000 maintenance
contract is built into the hospital budget, as it is a tool for
patient care; however, the costs for upgrades are financed
from our department (e.g., one major upgrade in 2006 to
improve the interface, one minor upgrade to facilitate
adding billing logic, and other minor upgrades).

We faced many challenges when adopting our system
for implementation. As the system was initially developed
as a research tool, many clinicians viewed the information
required on each assessment as excessive, and therefore
compliance was minimal. Engagement of all clinicians led
to modifications of the software that satisfied the group and
maintained efficiency and workflow. The other major
challenges were determining the best hardware to use and
the method by which to use it. Trial periods were
conducted with PDAs, tablet computers, laptop
computers on carts,'>*®° and kiosk desktop computers.
Attempting to use a wireless infrastructure in its early
stages of development was a frustrating experience for
clinicians. Dropped signals, poor signal strength, and the
resultant difficulty navigating through the patient files often
led to our colleagues abandoning the technology. The
current wireless system is appropriately robust and can be
used easily by clinicians using an iPad or tablet computer;
however, most clinicians use kiosk desktops, which are
plentiful in our institution. The flexibility of system access
to the LAN at kiosks has been an important feature in our
adoption process.

The system allows data retrieval. We can extract a
number of quality indicators in any given patient group and
over any specified time period (Table 3). “Notable event”
review is important for patient safety and quality assurance.
For example, modifiable outcomes, such as respiratory
depression, the prevalence of nausea and vomiting, and
potentially catastrophic epidural catheter issues, can be
monitored and practice changes can be made. The ability to
retrieve data in real time to support clinical research
hypotheses is a powerful tool for practice improvement.
Additionally, providing statistics on clinical activity is
essential to support resource allocation.

In our view, the key features of the APMS system that
improve patient care and workflow are: 1) an up-to-date list
of patients on the service, their latest locations, and
whether or not they have been assessed on a given day; 2)
clear, concise, and legible documentation of assessments
and management plans; 3) a flag system for abnormal
laboratory results; and 4) a searchable database for
important quality indicators for patient care.
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Fig. 2 Representative screen shot from ACUPAM, the acute pain management electronic medical record system used at our institution

Table 2 Management of patient records on the APMS system: comparison between 2006 and 2012

Patient Census Patient Visits

Average Daily Patient Census

Average Patient Visits/Week  Average New Patients/Week

2006
2012

31
30

2,947
3,488

10,399
13,616

158
219

56
66

APMS = Acute Pain Management Services

Discussion

While it would appear reasonable (in terms of both
economics and patient safety) to implement EMRs, the
process is far from straightforward. While some of the most
commonly cited barriers, as confirmed in our review, were
part of our implementation experience, other barriers were
less obvious and even unforeseen. The benefits of
ACUPAM were expected to be support for clinical and
administrative management of acute pain while facilitating
use of data for research. Nevertheless, the efficiency
desired to document patient assessments, i.e., clinical
needs, did not fully align with the need for extensive
variable data for research. As a result, implementation of
the initial version of the software was hampered by
extensive data collection as well as by the abovementioned
barriers to adoption. Clinicians reported that it interfered
with their workflow and efficiency.’® To overcome these
challenges, we designed a revised version of the software
using an iterative approach to development'>****>! and

@ Springer

improved efficiency of data entry using portable devices.*®
There was a formal evaluation of documentation on an
acute pain service using handheld computers vs pen and
paper*® as well as a review of social norms and peer
pressure as they related to adoption.’> In short, we
addressed the users’ concerns and thereby encouraged
adoption.

Anecdotal evidence on the implementation of
ACUPAM in The Ottawa Hospital a decade later
identified similar barriers to the initial implementation,
but distinct differences were also recognized. Financial
challenges were perceived to be significant, as unforeseen
costs continued to increase. The introduction was initially
funded with a grant of $10,000; however, modifications of
the software to fit the workflow in the centre turned out to
be a larger project than anticipated, requiring close to
$90,000 of additional departmental funds over the ensuing
six years. Information technology and infrastructure
requirements were also underestimated. The need for
security, privacy, seamless wireless navigation, and
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Table 3 Sample variables available for quality analyses*

Subgroups Variables

Gender
Surgery type/Surgical category

Pain scores
Side effects
Modality type/combination Notable events
Age group Opioid use
Nursing unit Activity level
Opioid tolerance Diet

Time period Length of stay on APMS

*Any subgroup or variable can be combined and/or compared.
APMS = Acute Pain Management Services

appropriate server space complicated the project.
Interestingly, physician resistance to using the system
was not encountered. As this implementation was a decade
later, most physicians were already computer literate and
welcomed an electronic record that was much more
efficient than the previous paper system. The version of
ACUPAM implemented had been designed and tested for
use on an iPad; moreover, the hospital provided additional
support by issuing iPads for communal use, which further
enhanced adoption. In addition, the environment at the time
of implementation involved widespread computer
technology enhancements and EMR developments in
other areas, so the physicians were quite accepting of this
“new reality”. The physicians found that the use of
ACUPAM saved a significant amount of time during
patient care. The clear communication, ease of finding
patients within the hospital, and ability to look up patient
charts from remote locations were extremely helpful to the
workflow. The seamless integration of the billing software
has significantly increased billing capture.

The similarities and differences in ACUPAM adoption
between two different centres at two different time frames
help underscore the common themes that may be
generalizable elsewhere. It is common to underestimate
the enormity of challenges when implementing an EMR,
particularly in terms of financial resources, Information
Technology involvement, and time required. The success
in the second centre was the result of continued support
from the department chair as well as a dedicated group of
physician users. Although implementation had its
challenges, not a single user would want to go back to
the paper system. Another major factor in the success of
the second centre was the substantial improvement of
wireless infrastructures over the previous decade. As
shown in the introduction of ACUPAM in the second
centre, the use of up-to-date hardware (tablet computers or
iPads) and a stable wireless infrastructure have solved the
majority of concerns regarding interference with workflow.
Giving clinicians the ability to access the ACUPAM on the

LAN has been a very useful strategy for us, as it provides
them with the flexibility to use the device of their choosing.
The widespread availability of kiosk computers on the
LAN makes accessing patient information easy and
efficient even when working in the operating room.

Anesthesiologists are, by nature or necessity,
independent individuals each with their own unique
characteristics, and as such, they are not always fond of
what they perceive as interference from administration or
management suggesting changes to their practice
environment. Consequently, our colleagues were initially
skeptical of ACUPAM. In hindsight, anesthesiology staff
would have benefited from an adoption strategy that was
individualized, effectively communicated, and formulated
with a corporately supported framework in mind. Lessons
can be learned from the corporate world with regard to
improving this process. Kotter describes an eight-stage
process to enable successful corporate change.”® He
explains the necessity for establishing a sense of urgency;
creating a team of like-minded early adopters; developing
an EMR vision, tactical strategy, and communication
methodology; incentivizing physicians; establishing short-
term wins to sustain the effort of adoption; leveraging the
wins and reinforcing the argument for change; and finally,
nudging the corporate and physician cultures to sustain the
adoption of EMRs.

Conclusions

The barriers affecting anesthesiologists when adopting the
EMR system for acute pain management were similar to
those described in our review of adopting a general EMR
system. Moreover, the interrelationship between each
barrier makes explication difficult. Yet despite these
issues, use of the ACUPAM system is now the standard
of care in our institution. Computer technology is
becoming omnipresent; the average physician is more
computer savvy, and the new technology is no longer as
daunting to accept and adopt. The eventual success of our
adoption process was due to the perseverance of clinician
leadership. Physician and nurse practitioners addressed
issues as they arose and incorporated user feedback for
translation into software improvements.

Financial cost, technical issues, and potential loss of
time or efficiency continue to be major barriers to adoption
of electronic medical records. These issues have not
changed in the last five years despite the exponential
adoption and incorporation of information technology into
every other aspect of life. As was shown in both
institutions, implementation of an EMR system requires
an understanding of these barriers and a formulated
strategy for change in order to achieve successful
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adoption. There must be an intimate understanding of the
technology and its application to clinician workflow and
needs. Institutions may face additional barriers depending
on the type of EMR system they implement (a general
EMR system or an EMR system for a specific specialty)
and whether they plan to incorporate mobile devices.
Regardless, the fundamental principles remain; the system
must fit the task at hand and meet the needs and capabilities
of the users.’’

Overall, adopting an EMR system will be successful
once physicians’ expectations are clarified regarding
medical records in general and electronic versions in
particular and lay the groundwork for implementation.
Before a new EMR is considered, there must be corporate
endorsement, hospital and department support, physician
support (in time and education), information technology
prioritization, and a well-communicated implementation
strategy. Characteristics of the EMR and related systems
must include an interface with existing electronic charts,
intuitive technology, a stable wireless infrastructure, and
24/7 technical support. In short, the EMR system must help
clinicians produce the desired end result, i.e., safe patient
care. With “multidirectional accountability” (corporation
to patient, clinician to patient, clinician to corporation, and
corporation to clinician), the initiative can be successful.

Key points

e Today’s healthcare environment requires clear effective
communication and data collection as can be provided
by an EMR system.

e The main barriers to physicians adopting an EMR
system are time, technical issues, and cost, and these
stumbling blocks have not changed over the past
decade.

e Physician involvement is crucial in ALL phases of
development and implementation, and the EMR system
must be tailored to fit into the physician’s workflow.

e Information Technology must offer ongoing 24/7
support and involvement.

e In order for successful adoption of the EMR system,
management must engage the users and provide the
resources to endorse a corporate strategy for change.
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