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Abstract

Do healthcare technology implementors face challenges unique to their sector, or, by studying
what has been successful in technology-enabled industries, can they leverage these learnings to
improve Clinical Decision Support System (CDSS) implementations? This question is explored
using a literature review and interviews of participants in two implementations, one in healthcare
and one in banking. The literature review indicates that there are already key themes in
technology utilisation which are shared by both the healthcare and financial sectors. Additionally,
in some aspects, the impact of technology in healthcare has begun to influence it to more closely
reflect the financial sector. And finally, in ways where healthcare and banking have traditionally
stood well apart, for example in their for-profit versus public service objectives, there is evidence
of a growing common ground within some limited constraints. Based on feedback from individuals
involved in the implementations, two Decision Support Systems (DSS), one in healthcare and one
in onine banking, are compared and show there were clear similarities in the challenges faced.
With the growing commonality in the two sectors, and evidence from the two implementations,
there are indications that healthcare technology implementors could benefit from leveraging
lessons already learned in the financial sector.

1. Introduction

‘Doing the right thing, in the right place, at ttight time, the right way ... can be greatly faciiéd through e-Health,’
World Health Organisation Director-General Lee Jovigok told his staff in 2003 [1].

In 2001, two years earlier, Clyde Holsapple, amésan knowledge work within decision-making cortexwrote ‘a
DSS [Decision Support System] is computer-baselniglogy that aims to get the right knowledge in tiigét form to
the right people at the right time so they can miaé&ger and better decisions’ [2]. Clinical decasgupport systems
(CDSS) provide just-in-time information that is ¢extual to the situation and are an effective waycbnvert
knowledge into action. However, there is eviderz just having technology available will not nesadly bring about
benefit, as was demonstrated by Engelbrecht, Huaiber Whiddett in their study which showed withitoeal group of
practices that high levels of technology accessdidesult in equally high levels of technolog (i3].

How can healthcare gain the advantages of CDSSpe@atome barriers of implementation? One apprisith see
how other industries, particularly those with Ioiegm utilization of technology, have addressed ehasallenges. If
cognitive biases (‘healthcare is unique’) can beroeme, there is potential to increase the likelthof success of
CDSS projects. The financial sector has a longohysof utilizing Information Communication Technglp (ICT) to
transform its services with innovations such asat®matic teller machine, providing 24-hour acdessash services
for more than 30 years, and online banking, proxgjdin-home service for more than two decades [Bahking
systems have collected years of consumer datasthiged for marketing purposes. The volatile finalnmarket means
successful marketing must quickly identify and rsp to consumer needs. One financial institutiontia US
implemented a DSS to facilitate targeted marketinmeet that need. This DSS, implemented betweét a6d 2007,
used customer profile information to target markgticampaigns to customers who were identified asnbaa
propensity to purchase. Targeted marketing is ltiiléyato direct a relevant message to a marketrsg based on a set
of known characteristics [6]. The Targeted MarkgtBystem (TMS) was an ‘expert system’ becausesole#rning
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capabilities. The mapping of the concepts of ‘paidoffers’ to ‘acceptance’ or ‘rejection’ improvdts targeting
capabilities. The system also replaced a costlyualaimacking and product offer allotment, a rolenierly completed
by a group of marketing managers. The system wadeimented in three phases — first, it provided eht@rgeted
messages to customer service representatives edltfentre during the interaction with the custonsecondly, it was
implemented within the public customer applicatierbsite and finally, it was implemented to proviehessages
within the bank’s secure, online banking website.

Pires advocates that, while marketing is relevattealthcare, it may be limited in its applicatalure to social concerns
around segmentation or profit seeking [7]. In teatext of marketing used to facilitate the exchaafjservices, the
potential for a relevant exchange between a heakhprovider and a healthcare consumer is more rfiolvvghen the
appropriate message is delivered at the approgimatein the appropriate way. Targeting — or pinfjlcharacteristics
of a patient — for intervention is also applicaisl@ clinical setting. An example of this is a CD$8lled PREDICT"
[8]. This system determines patient risk for cavdirular disease based on the New Zealand Cardideassuideline
Handbook and the patient profile [9]. The CDSSdnétes with Patient Management Systems in primadys@condary
care to pre-populate patient information into agkte and, with additional information provided itigr the patient
visit, gives immediate feedback for risk managenadtetrnatives to the clinician and to the patié@jt The system was
implemented in phases between 1999 and 2005,ngtavith a primary care organization, which servedrty 600,000
patients, and expanding to support a chronic cameagement program within a District Health Board arCoronary
Care Unit in an Auckland hospital [8].

When viewed in the context of targeting patientsifaerventions which improve outcomes, these tystesns had
much in common. Reviewing the challenges facedhgyitnplementors of the systems, and exploring keynes in
ICT implementations in the two sectors, may proddee basis for cross industry learnings.

2. Exploring banking and health sectors’ use of ICT

Can healthcare technology implementors learn frtmerosectors? This is a qualitative study, witteagsh comprising
a literature review and interviews of key stakekoddof two implementations of systems that targebesgsages to
individuals by using profiling techniques, one systis in the banking industry in the US the otlmeaiNew Zealand
Primary Health Organisation (PHO).

The literature review was conducted using keywdotsised on decision support systems (expert systelingcal
decision support systems, marketing informationtesys) and themes in ICT implementations (secuptyacy,
standards, interoperability). Because the authemited to use experience in the financial sectocdéonparison, the
review excluded literature that was not in bankorghealthcare. Online databases Scopus, Medlind/I#&rm,
Emerald and Index New Zealand (INNZ) were usedyasas Internet search engines Google and Goatiiel&r.

The interview questions were derived from the ditare review as issues that typically arose initif@ementation of
DSS. The questions were categorized under GoalsStaidholders, Planning, Execution and Outcomésrviewees
in the banking DSS implementation were selecteohfpersonal acquaintance (snowball method) by theareher, and
held the roles of business lead and marketing kesimanager. The CDSS interview responses werédptbby a

representative of the PHO (Provider Health Orgdinisathat was the business sponsor of the appitalf time had

permitted, additional interviews of end users (meéilg managers, banking consumers, primary car®igecs,

patients) would have been included to provide &ltil feedback for comparison.

The study was approved by the Research Ethics &oical Safety Administration of the University Atickland.

3. Outcomes from the literature review

Is there relevance in comparing the application@r in the healthcare and financial sectors? Arditiere review
reveals common themes in ICT for the two industiiealso shows the application of ICT in healtlecer transforming
it to become more like banking. Finally, there aspects where healthcare and banking are divergewgver there is
evidence that these differences are becoming issad.

* Security, Privacy and Trust Financial information and health data are both itgasin nature to consumers.
Legislation, technology and organisational meanghzeen used to build trust, manage fraud and ecthss in
the two sectors. Legislation such as the Europeaiors ‘Directive on Data Privacy’, Canada’'s ‘Pamab
Information Protection and Electronic Document A®IPEDA); the US Gramm-Leach-Bliley Act for findat
security and the Health Insurance Portability amtddintability Act (HIPAA) have empowered consumetth
privacy rights [10,11].



Table 1 - Selected key themesin literature for healthcare and financial sectors

Common Aspects Transfor ming Aspects Differing Aspects
Security, privacy and trust Consumer-centric celtur Private versus public sector
Both banking and healthcare Banking is consumer centric Financial sector has for-profit
have very high sensitivity Healthcare is becoming more profile

consumer centric Healthcare has public service
profile
ICT system implementations Use of data for informed Knowledge domain
decisions
Both banking and healthcare Banking uses considerable datal Financial knowledge is
have a low rate of ICT mining to drive decisions structured and has common
implementation success Healthcare has increasing use 0 standards
systems for providing decisions Clinical knowledge is less
structured and formative

Earp and Payton’s research points to the importafi@¥ganisational policy and security-conscioultures as a
means to manage the risks associated with secamitly privacy in both healthcare and financial sec{d2].
Munroe writes a well-planned, multi-disciplinary rapliance team is necessary to meet security andaqyri
requirements in healthcare [11]. Preventing the lafsprivacy is crucial in maintaining the trust afconsumer.
Google, which offers a consumer Personal HealthoRe¢PHR), publishes a comprehensive privacy policy
focused on its commitment to maintaining consumestt{13]. In the financial sector, despite evidet security
breaches, there is a greater amount of financfatrmtion online than ever before [14]. Both hegdtte and the
financial sectors must manage public concernsafritg, privacy and trust.

Implementing decision support systems There is considerable literature about the cha#lsrigcing computer
application implementation projects [15,16]. In tkeowledge domain of ICT project management, earlie
methodologies such as ‘waterfall’, the progressiwenpletion of each step of analysis, design, dgaént and
implementation, left little room for change and dhdt support dynamic cultures. New methodologieshsas
Agile and Extreme, extol the need for constantettakder interaction, continuous adjustment of etqt@ms and
general flexibility within some limited frameworie 7,18]. Measurements of time, budget and scopserendary
to measurements of benefit and value. The iteratproach is consistent with ‘Action-Research’govated by
Kurt Lewin, where change and understanding areicydtivities to promote subsequent planning [T3]e need
for effective project management shows no bias tdsveinancial nor healthcare sectors.

Consumer-centric cultures The financial industry has long had a consumerdgeduculture. In the financial
industry, the cost for acquiring a new customesigmificantly higher than retaining or expandingvsges to an
existing customer. The Internet empowered consuimgEoviding easy access to products offered bgpmiing
institutions, allowed purchase online and dimingshiee authority of the local banker [10]. More neitg, a blend
of personalized service in brick and mortar bantd @anline convenience where appropriate has brouggtomer
loyalty to institutions which offer both. Trendscéuas social marketing and consumer empowermentisitde
effects of the influence of ICT in healthcare [The type and amount of information available tostoners via
Internet, via email and mobile technologies hasedased the consumer awareness of choice. The poonmit
patient health record websites, advertising by plageuticals, and the shift towards self-managetoerthronic
conditions all challenge the traditional clinicipatient relationship [7,10].

ICT move from collecting data to informing decisions Early ICT in the financial sector focused on celiteal

record keeping which was then made available ttoousrs as a service. Over the decades, a growiageaess of
the potential for competitive advantage has mehat institutions data mine for trends and oppotiegi In

healthcare, early ICT focused on data collectianbiting purposes or an Electronic Medical Rec@EMR), but

current literature reflects a trend towards compsistems which bring additional value beyond senmcord
keeping [19,20].

Commercial profit versus public service Lee prescribes caution when using analogy in healthand certainly
the commercial versus public service nature ofté industries requires a careful reflection theltreowledges
the complexity of healthcare [21]. Both industrigisn to maximize value and to stay in a financialigble
position, but the for-profit sector will look forrgwth as well. In healthcare, consumer (patientis&ection and
cost considerations (for both healthcare providmmd consumers) are relevant, though market sharetis
Management strategies promoted by the leaderscogssful for-profit companies focus on a compantuos that
promotes customer satisfaction, not profit, asvthg to market leadership, exemplified, for exampiehe Honda
Company Principle, ‘... we are dedicated to supplyingducts of the highest quality yet at a reasanahblce for



worldwide customer satisfaction’ [22]. With domaspecific adjustments, this principle could be ratgvfor a
healthcare provider, as well.

¢ Clinical knowledge domain versus operational or administrative knowledge Characteristics of clinical
knowledge, such as complexity, level of tacit knedge and considerable volume are reflected in duyges of
expert training required in the healthcare induskgyowledge in banking, however, has been structtinéal
standards and a common vocabulary that are brehdised in the sectoAwareness for the need of standards for
interoperability of data in healthcare has beemwgrg [23]. This may begin to reduce the complexapd bring
some aspects of clinical knowledge into a morecsined format, more similar to banking. New views o
knowledge management, such as Snowden’s four denddistructured, logical, interdependent and intigea
knowledge, may further our understanding of thedaotpf knowledge characteristics on system impleateEms
[24].

Reviewing the two sectors in literature shows trameeexisting commonalities, differences and ardasre healthcare
is becoming more similar to banking. This doesindicate that lessons in healthcare ICT will beniital to those in
banking. It does show that healthcare, and pertiepehallenges healthcare faces in implementingn@ogy, may not
be unique. Another way to look at this is to coneptavo successful implementations in the two sectomd determine
if the challenges they faced were similar.

4. Findings from the interviews

Questions in the interviews were informed by theeréiture reviews and centred on challenges in Idjept
implementations. These categories followed a ptdifexycle (sponsorship of objectives, planningeeution, closure
or review) which were refined based on the infofarabeing provided by the interviewees. A set afnowon themes
emerged from these interviews.

4.1. Continuously focus on the objectives

In the increasingly complex world of competing goahd changing environments, a clear objectivepmpassing
what is done for whom, when it is done and how essds defined is an imperative for achieving sse¢#7]. Setting
aims for improvement is one of the first key stdps implementing successful change, especially whall
stakeholders maximize their effort for the wholadalo not sub-optimize in order to improve theirnopart [25].
Interviewees for both system implementations emgbdsthe continued focus on simple objectives &syafactor in
success.

The TMS aim was improving targeted sales outcomefeeraging complex data to manage the product e
growing complexity of financial service productegtmultiple channels for both marketing and serdeévery, the
increasing amount of research data pertaining tewmers and their needs, made the manual colleatioriormation
and resulting lengthy planning cycle for marketadtptments cumbersome and difficult to measurectiffeness. A
key feature was the self-learning capabilitiesuodtlg both time and cost for converting knowledgeattion. ‘We
wanted to use insight to manage ... interactionssoAlmmediate, small adjustments (a different gi@apha different
placement on the webpage) could quickly be madenaaakured. The goal of better targeting with ferespurces was
readily visible to all stakeholders. For the CD8%, initial aim was to improve the assessmentsingopulations for
cardiovascular risk. Though the manual forms foseasment were available to the GPs, studies shdisd
assessments were not made to the degree that wsiblpoor, indeed, as frequently as GPs anecdgialigeived they
were being made [8]. In addition, ‘the interim [ioatal] guidelines had been released, but manyerhtfthe GPs] had
not been brought up to date with them. ‘The longataim was to link the risk factor profiles to matal hospitalization
and mortality data to develop New Zealand specigic prediction tools [8].

4.2. Effective sponsorship is critical

Day and Norris [26] argue a need for leadershighiwithe constituency of project stakeholders ideorto ensure an
ICT project’s success. Effective leaders not onliyed the initiative for change, but also clearlyrmounicate what
needs to be done to effect the change [25,27].

Initially, the sponsor for the TMS, who had expede with similar systems, had a leadership roleitén
implementation. During the project, however, thessor left the company and the replacing spongbnat provide
the same leadership, partly because they were sidamiliar with the TMS. This created a more cortjpet
environment for resources and other improvemenisgoegan to reduce the momentum to implement th& T the
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CDSS, a leader emerged from the GP community. Gfis ‘who called himself a Luddite’ in computer taology
assumed a leadership role by evangelizing the systecolleagues. This GP’s credibility and trustrevenfluencing
factors in the project’s success.

4.3. Data availability, accessibility and accuracy becomes increasingly important and
complex

Both projects faced challenges in the need for sxte data to ensure an effective implementatiorthé financial
sector, even though there were 17 vendors in 18&%htad products which supported targeted marketiiege were no
public studies of their effectiveness ‘for the aing concerns that this would give a competitiveaatlvge.’ This meant
determining what would work and what would not wavias based on internal analysis, and not on evélelmc
healthcare, there is quite a bit of data availaiplé the challenge is how to get that data fromaresers to those who
will use it for improving health outcomes [28].

The need to integrate with other systems provefitdif for both. For the CDSS, the most frequentked PMS was
chosen as the candidate for integration. There wieatienges for integrating to lesser used sys{&ms he remotely
managed application initially made it difficult tdbtain data in a timely manner to provide feedbtacthe clinicians.
For the TMS, each implementation (Call Centre, Gusr Application, and Online Banking) required gpavate
integration project due to the complexity of theadaxchange. ‘We had built the first implementatiorbe extensible
... the reality is, we underestimated the integraétiort every time.’

As the data becomes more important in its use émisibning, and as it is used for multiple purpobgsmultiple

clinicians, accuracy becomes even more critical.[Z8e automated feedback in the TMS continuallprioved the
accuracy of the data with minimal manual intervemtiConversely, changes in the national guidelaneated a critical
need for updating the CDSS which was a substamtidértaking [8]. Participants in both implementasaoted that
the complexity of having timely access to relevandl accurate data grew as users expectations grtha systems
continued to evolve.

4.4. A specific targeted measurement drives outcome s
Measurement will clarify if the change achievediitended target and helps to clarify aims [25].

Early measurements for TMS were set low because thias no comparison available. ‘We had very lopeexations,
we were very conservative. ... we definitely exceedlease expectations.” In subsequent implementationsre

ambitious measurements were set. Before the implEtien of the TMS, measurements were reported on
individual basis, and this encouraged the isolatekimization for each individual marketer. With tA&S, the

reporting focused on team measurements, thus geaticollaborative team environment. In the CD3®re was
resistance by some clinicians to allow collectionneeasurements of assessments performed. Manyhheait

practitioners view measurement as a judgment ahdsia means of improvement [25]. The system waterflaxible

enough to allow clinicians to ‘opt out’ of the repng. However, over time, the perception of meamant changed,
and eventually the data was collected from allipi@ents. Interviewees agreed that having targetettics brought a
focus for achievement to the end users.

4.5. User acceptance may be impacted for multiple r  easons

In both system implementations, a lack of trusthie computers’ decision making processes resultedsistance from
the experts. In the TMS, this was reflected in,the bankers’ feeling that, ‘I think | can do a lkefjpb of profiling and
predicting what the customer is likely to respoad tIn the CDSS, there was considerable time spiemonstrating
the methods used in the recommendations givenludimg parallel mock assessments where, ‘all o§¢h&Ps would
be leaning forward to test whether this machineecamwith the same answer.” The ability for expéot actually see
the logic used by the computer system is a key eterior acceptance [19].

Another reason for resistance may be the sheemehf change cannot be absorbed and incorporatibw aste it is
implemented. Implementing change in phases, progidihe flexibility for the user to implement, mayitigate this
[30]. In the initial install of the CDSS, ‘We reglunderestimated the amount of time it would takerpllout to GPs.]
We had to go back again and again to get it rigbt.we did.” For the TMS, ‘Our focus was on gettithg technology
in place ... the impact on process, and the impagemple, was really underestimated.’

Another factor may be that the DSS simply doespnotide sufficient benefit to its intended user®t@rcome the cost
and effort of change. Haines cites numerous cafmea lack of successful change due to the praotti or the
practice, educational, social or political enviremts [28]. For the CDSS, initially the new guidekrnwere not trusted
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and the interface did not meet the clinicians’ eéhus an iterative approach was key for gainoggptance [31]. The
initial resistance from the marketing team who anger performed analysis to determine allotments aleviated
when the economic environmental change amplified hlue of the TMS being able to quickly refocusrketing
campaigns.

4.6. Be realistic with the early definition of ‘suc ~ cess’

‘Success’, from a project closure perspective,lmanery difficult to define because there are oftaiitiple views from
multiple stakeholders [15]. In current project mgeaent methodologies, success is defined as ‘Imgnghlue’ to the
stakeholders.

For the TMS, the targets for profit and unit sald® increased speed and reduced cost in chanigingnarketing
messages were all achieved. The TMS is now moving tstewardship phase focused on cost reduction for
maintenance. A total-cost-of-ownership (TCO) assess indicated that the vendor selected and aathite deployed
(internally managed hardware and software) excetuegalue benefit, and a subsequent project i®otly underway

to change the vendor software and deploy as a sedyriebsted application. For the CDSS, ongoing gseup sessions
established positive feedback, and the scope optbgramme has broadened to include managememtoottronic
diseases. ‘We have found the computer can be useah &ducation tool, and not just a recording tétdwever, a
study in 2005 also indicated that while initial alpt was positive from many GPs, there was a lackistained use and
the causes of this were being investigated [31hd_term benefits, such as risk profiles influenbydNew Zealand
data, have not yet been realized.

In summary, there were a number of common challermgween the two implementations, despite thdfergint
domains in healthcare and banking. Participants boted the impact of two key stakeholders — spwaiod users — in
terms of their support and availability moving thgplementation towards success and the lack of &gt the loss of
the sponsor or the initial resistance of usersyqméng progress. Both projects experienced undggddssues with the
complexity of acquiring, accessing, integrating amghaging data across the disparate systems.kittal participants
of both projects felt a key to their success wasdéocused on clear, well-understood objectivesh wachievable
metrics attached to the objectives.

5. Conclusion

Are the challenges of implementing decision supggstems in healthcare unique to the sector, orirogiementers
learn from other industries? In the financial sectohich has a long history of leveraging techngldg meet
objectives, can lessons learned in system implestiens be leveraged in healthcare? A review efdiure, and
comparison of two system implementations, doesaidia number of parallels.

The literature indicates a number of similaritivekistence or growing between the financial seatat the healthcare
sector. The requirement for strong privacy and sgcgovernance is a clear need for both sectoran3formations in
healthcare, such as consumer empowerment and ¢gvgrdata for decision support, are following ahpalready well
established in banking. Aspects which are disparatech as the commercial versus public servicereatf the two —
may still draw some relevant comparisons in areas sis cost containment and providing consumesfaation with
fewer resources. Further analysis of how theseowuaraspects link to technology implementation sseae failure is
necessary to understand where cross-industry lsssonprovide benefit.

For the two implementations compared, it was net#liwht both projects managed similar issues, evaimgh they were
implemented in two different sectors. Both systersesd targeted profiles and rules to improve outsBeth projects
experienced technological challenges of integratmrereate a system that supported existing wonkdloThe self-
learning capabilities of the TMS automated and ggethe feedback to improve the system’s capadslitivhereas the
CDSS required additional releases and more maratal dpdate. The TMS suffered when the project iksskey
sponsor. However, the CDSS had strong sponsorshipstakeholder advocacy that overcame barriersad@ance.
Feedback from the General Practitioners was ingatpd into subsequent releases, ‘we moved on veigklg’,
gaining even more acceptance.

Parallels between healthcare and banking, and D§ffeimentations in the two sectors, are compellBigedding

historical ideas that health data is too sensitiliajcal knowledge is too complicated and clinisédkeholders are not
accepting may challenge some traditional thinki@@mmon themes in ICT success — clear goals, stéderho
involvement, phased implementations, informatioceas, and meaningful measurements for success w BhO
prejudice with regards to specific industries, aedefits can be gained if artificial barriers ssmoved.



Footnote

This paper was prepared by the author in her relstadent of the POPLHLTH723 Health Knowledge Mamagnt
course at the School of Population Health, Aucklaimiversity. As such, the views expressed in theepare those of
the author and are not intended to represent apjogmer or former employer.
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