Innovation and Openness — is There Room for Both?
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Abstract

Focusing on people in healthcare delivery needbddacked up by streamlined flow of health
information at the point of care. Thus semanticarence of health information now becomes a
must rather than a mere option. Health IT is ndiviing what is expected. We argue that this is
in part due to the limitations in the communicatioetween clinicians and techies resulting from
the inevitable “cultural” mismatch. This paper erpés new opportunities and challenges from
both business and technical perspectives in theeveilMedicine 2.0 and presents new directions
in the domain of information architectures and wafte development. openEHR prescribes an
innovative development methodology which we propoaserve as an effective means to tackle
communication problems. It is envisaged that thadréo success is paved by innovation and
openness (in a broader sense including open staisgdar cultural change and appropriate roles
for open source paradigm).

1. Introduction

Person centred care implies empowering patientgtagid environment in all steps of care delivefythe care is now
expected to take into consideration the very diféraspects of individuals, then health IT shoukb aake into

consideration some new data, information and sgcrequirements. From an IT perspective this mehasa new user
class with significantly different requirements aesrinto play. The clinicians witblinical userroles will inevitably

have to perform substantial amountpefson userctions on behalf of their patients. In other wattts clinicians will

become proxies for the subjects of care and teiirenment, and act as a gateway to the healthrdeco

Now overloaded with many health IT requirementstipg clinicians into driver's seat is a necessitgt only must we
provide them with flexible and user friendly applions, but also address the many other IT req@nésnsuch as
safety and interoperability. Mainstream softwargedepment methods all depend on a critical requinets collection

phase where practically domain knowledge is elicftem users. This is the phase where the costaatity of any

software product is greatly affected [1]. Put sienghy HIS can only be as good as the clinicianstrdaution.

There is a practical limit of cognitive exchangettie clinician-techy communications during requiesnts collection.
This is in part due to the essential difficultieshmman communication; but in healthcare the deptkeadth and
complexity of the domain severely pull down thisili.

2. Drivers for Innovation in Health IT

Currently most large scale health information syst€HIS) tend to be monolithic applications buijttom the limited
set of requirements that were available at the timsoftware design. The missing and/or wrong negméents at the
outset combined with rapid changes thereafter duegh rate of change in medical knowledge and gsses over time
result in “big ball of mud” systems which are expee to maintain, difficult to integrate and markeith low user
satisfaction [2].

From a business perspective the penetrance ofttThealthcare market is not at the expected leMad “provider”
centric market is already saturated and everyorie & wait and see mode therefore avoiding big stwents. The



ultimate market is the large scale “patient” orrfeaunity” centred one but vendors and their starslaettainly could
not deliver. It is expected that health informatethange will bring on the real benefits of heéilttand set forth clear
examples of ROI to businesses and the communiy.[3,

The theory is that open environments using opemdsials would increase the ability of systems tedti¥ely exchange
information. However, experience has demonstrabted without sufficiently strong governance, staddaend up
replicating the issues of non-standards complimpiémentations. In healthcare this can be seehernvariations of
HL7 v2 for example.

Currently there is an inherent semiotic dissonamiti®n machine to machine communications in healthcA lifelong,
longitudinal, secure and shared electronic healtord (EHR) for all is seen by many as the endblenext generation
eHealth systems. It is argued that while messagirgssential for interconnectivity, the EHR canhbetrealised by
simply collation of messages [5]. This is suppotigdhe adoption of new approaches by the 1SOen®606 standard
very recently [6].

3. How to Engage End Users?

If the software requirements of HIS cannot be gattheat the outset (due to the aforementioned lifoita), then a
straightforward approach would be to follow an a@mh in which the requirements can be later addetianlified
without going through the costly recoding and testphases again. This is why we need to put tha@c@ins
permanently into the whole software developmentess and provide them with certain abilities ttaie blueprint
of clinical information. This blueprint consists sfructure and semantics, dictated by some melitalvledge from
which the clinical information are captured andsised.

The openEHR two-level modelling formalism, whichadopted by both ISO and CEN, introduces a referencdel
which consists of informational items unlikely thhange and fundamental common elements like datestgmd
structures specific to healthcare, and an archetypelel which models the semantics and structureliofcal
information [7]. While the former is of concern b professionals, the latter is targeted to endsusBy using this
approach software development based on stableresggints can proceed independently from volatile alorapecific
requirements. This has the potential to generate nimitial development which could lead to an mityreater capital
cost of development, but at the same time leaveesys developed in this manner more versatile and
adaptable/extensible. There is not impedimentplbdicy, to incorporating open source software dadigervices into a
commercially delivered application.

4. Why We Need Openness?

While the above approach looks promising in buidindividual applications, giving all that flexiity may seem to
violate many of the requirements of interoperapilithis is exactly where openness comes into playstandardisation
body, company or governmental agency is capabtiefifiing one standard model for all. This requizesollaborative

environment in which clinicians and technical peopliscuss and create industry strength open sw@sdand

engineering specifications. This is typically a coumity based effort where contributions are volunt®pen source
model used for core tools and components may mekpieading the methodology to a wider community better

adoption. However another aspect often overlookettié availability of the service and interfacealiggions and the
data itself. The structure and semantics of tha oeolved should also be made accessible. THisuswe can achieve
truly open systems (read interoperable!).

5. Discussion and Conclusions

We have argued that getting requirements in tis¢ filace in HIS development is hard and that tieeeepractical limit
when working with domain experts. We pointed ouatsolution by engaging main users, the cliniciams, the whole
development lifecycle by allowing them to managdatite clinical concepts and processes without depey on
technical people. Experience has shown that dewgjaginical models in the form of archetypes usireely available
high level tools proved to be straightforward anderstandable by even the non IT skilled clinicians

The importance of an open collaborative environmantl open systems has been emphasized in ordetonot
compromise interoperability. Introduced by the dpdR Foundation [8] and now adopted by ISO and CHi¥,
innovative two level modelling and development nogliblogy is now attracting considerable interesttfessuccess of
the approach largely depends on the quality ofem@nnodels produced by the collaboration of mameets from over
70 countries, the governance of the organisatimerig important and now presents itself as a bajlehge.



Just defining standards is useless without enfoecénT his is why we see the proliferation of “staras” rather than
harmonisation and convergence. Now the big quesdibiow to attract vendors to this equation andtera sustainable
business ecosystem. It is envisaged that, in th@enliig world of “interconnected” health IT, a dige set of services
and products will symbiotically coexist on the sbsis of openness.

Having a good track record in health IT, New Zedlatso has active policies and initiatives towarpgen systems. It is
not unrealistic to expect a great deal of leap &diby leveraging the current level of involvemeftlinicians with
computer based systems and years of experiencthimtdriver’'s seat”.

6. References
[1] Sommerville I. Software Engineering, 6thtem. USA: Addison Wesley 2000.

[2] Foote B, Yoder JW. Big Ball of Mud. Four@onference on Patterns Languages of Programs (PP
Monticello, lllinois, September 1997.

[3] Walker J, Pan E, Johnston D, Adler-Milstein Bates DW, Middleton B. The Value Of Health Care
Information Exchange and Interoperability. Healtifiafs. 2005;24:W10 — W18.

[4] Girosi F, Meili R, Scoville R. ExtrapolatjrEvidence of Health Information Technology Saviegsl Costs:
RAND Corporation; 2005.

[5] Stroetmann VN, Kalra D, Lewalle P, RectorRodrigues JM, Stroetmann KA, et al. Semanticrbyperability
for Better Health and Safer Healthcare. Deploymamnd Research Roadmap for Europe. Brussels, Belgium:
European Comission - Information Society and Me#&09.

[6] ISO. ISO-TC215 13606 Parts 1-3. Healthrimfatics - Electronic health record communicationtetnational
Standards Organization (ISO), Geneva, Switzerland.

[7] Beale T. Archetypes: Constraint-based domauodels for future-proof information systems. [Eleth
OOPSLA Workshop on Behavioral Semantics: Serving @ustomer. Seattle, Washington, USA: Northeastern
University Press 2002.

[8] openEHR Foundation. openEHR future-proad #axible. 2007 [updated 2009 Jan 28; cited 2088 29].
Available from: http://www.openehr.org.



