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Abstract. Governance and compliance of health care netwgaks more and

more attention in the IS research. The configuratibmedical care workflow

systems and the compliance check of care processesding to national and
international guidelines is the motivation for tlmaper. We are following a
process model based approach for the managembetatih care networks. We
present a service-based method for the compliameekaof process models and
enable a configuration of information systems wijlocess models. The
application of the method as well as the discussibthe practical benefits is

illustrated by a real world case.
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1 INTRODUCTION

1.1  Situation

A major problem in the health care sector is tormnp the medical care and at the
same time reduce costs. To improve the medical Céirécal Practice Guidelines
(CPGs) and Clinical Pathways (CPs) are used to agrwate best practices and to
establish a standard care quality. CPGs providésidecguidance for health care
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provider that is based on evident practice for #igetndications (diseases). CPs
describe clinical processes for a specific diaghdbiat is adapted to the local
situation, e.g. in a specific hospital. CPGs arpiclly released by national or
international medical associations like the Europ&iroke Association. CPs are
created by the medical care provider accordingeda tocal processes.

1.2 Conceptual Models in the Health-Care Sector

Conceptual modeling is used in CPGs and CPs talatdize and communicate
clinical processes (Schlieter & Esswein 2010; Welieim et al. 2005). A conceptual
modeling language is the combination of a technieaguage with a modeling
grammar, and results in the creation of conceptadiels. Hence, the conceptual
model comprises formal-structural representatiod aon-formal content (Frank
1999). Conceptual models are an accepted instrutnatgscribe organizations in its
various aspects such as structures and behavior.

In health care domain different models are contdisimultaneously for same
indication by different groups of interests. Thesedels are complementary and in
relation but are not totally equal. We call this s models “model landscape” and
their implicit relation “hidden relation”. The ingeation of CPGs and CPs is
demanded in the literature but has not been comipletalized (Wollersheim et al.
2005). Process compliance in clinical context bez®more and more important in a
competitive health care market. Firstly, compli@ft can be used as an instrument to
implement evident medical knowledge in organizati8acondly, they build a basis
for continuous process improvement and measuren@&s could thus be used to
govern the right implementation of CPs in practitbe CPGs are the regulatory
element for the governance of clinical processeas.thie extent of our knowledge
there are no holistic approaches that provide tlgmment or integration between
CPG and CP models.

To illustrate the context of the present situationa “big picture”, we want to
introduce the life cycle of the medical care preess(see figure 1). The life cycle can
be divided into three phases or layers. Startirigtpe the model landscape in the first
phase where models are isolated and inconsisteith #he help of the proposed
method, the models are vertically integrated. Thegration on the model layer is the
prerequisite for the next two phases. On the omgdioinal layer in phase 2 the result
of the model integration is used to guide the cammgle implementation. To be
compliant with the guidelines operational proceduamd organizational structures
have to be adjusted. On the technical layer thepitadsinformation systems is
configured using the integrated models to suppgurtexecution of the medical care
processes.

The life cycle starts, if the environment fundanadigtchanges, e.g. due to new
laws. Because of the exceptional relevance of tbhdeainlayer for the organizational
and technical layer this research in progress ppmrses on the first step, i.e. the
integration of these models. In this paper we anpresent the research goal and a
proposal for a way to achieve the vertical modéégmation. Our research should
build the linking element between those studiesctviiiemand a consideration of the



A Service Oriented Method For Health Care Network Gvernance 281

CPGs while CPs development (Lelgemann & Ollensal&06; Schnabel et al.
2003) and are dealing with discussion to trandfer €PG content in the formal —
machine-readable — syntax (Seyfang & Miksch 20@Tedpet al. 2003).

technical s
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Fig. 1. The Life Cycle of Medical Care Processes

1.3 Research Method and Outline

The research can be assigned to the field of desigance (Hevner et al. 2004;
Peffers et al. 2007). Knowledge is gained herel®y ¢heation and evaluation of
artifacts in the form of languages, models, methodsystems. The investigation
aims for the usefulness of the constructing artifache sense of a problem solution.
We use a case scenario to make the requiremenisizrend evaluate our artifact. In
a descriptive case study (Yin 2003) we examine diteation of Stroke Network
Saxony (SOS-NET).

In the first part of the paper, the theoreticalrfdations of integration conflicts are
discussed shortly. Afterwards we examine the sinabf the case scenario and
derive requirements for a vertical model integmatinethod. The paper finishes with
the proposal for a vertical model integration meti®eMol) and an outlook on
further research.

2 THEORETICAL FOUNDATIONS

2.1  Vertical vs. Horizontal Model Integration

In the context of model integration vertical andibontal integration of model
layers needs to be distinguished (Bégel and Ess@@ii0). We speak of vertical
integration if the integrated model layers conctir@ same part of the universe of
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discourse, but differ in the viewpoint. If we look CPGs, the universe of discourse
is a specific disease, while the viewpoint is th@ent guideline viewpoint on this
specific disease. For a corresponding CP, the tsevef discourse is the same
disease, but the viewpoint is that of a specifcpss in a certain hospital.

In contrast, the horizontal integration of two misden the same layer, differ in the
universe of discourse but have the same viewpditdterogeneity in vertical
integration is therefore a result of different vints.

2.2 Integration Conflicts

The heterogeneity of models leads to integratiomflats between those models.
Diverse classifications of integration conflictsnche found in the literature. A
common classification distinguishes type, strudtarad name conflicts (Pfeiffer and
Gehlert 2005; Pfeiffer and Becker 2008; Rosemard22blars 1994). If a part of the
real world is modeled semantically different in twwdels this is denominated as
structural or semantic conflict (Pfeiffer and Gehl2005). These can further be
distinguished as dependency conflicts, abstractionflicts and level of detail
(Kashyap and Sheth 1996).

Dijkman (2008) considers the horizontal integratodrsimilar process models. He
differentiates authorization, activity and contfiolw conflicts. Weidlich et al. (2009)
extend the list by process and data conflicts. €hamflicts relate to constructs of a
modeling language. Others like (Pfeiffer and BeclRf08) are differentiating
homonym, abstraction, separation, type, synonymmottion and control-flow
conflicts.

Table 1. Overview of Integration Conflicts

Domain

language Modeling Language Solutions
Syntax Name conflict] Type conflict Ontologies,
(homonym syntactical model
conflict, comparison
synonym
conflict)
Semantics - Authorization conflict, VeMol
Activity conflict, Process
conflict,

Data conflict, Dependency
conflict, Abstraction
conflict, Level of detail
conflict, Annotation conflict,
Control-flow conflict, Order
conflict, Separation conflict

Pragmatics | - - -
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We consolidate these classifications according dblet 1. The previously
mentioned conflicts relate either to symbols ofdbenain languages or to concepts of
modeling languages.

In the dimension of semiotics, the conflicts canchessified by looking at their
occurrence. Name and type conflicts can be idextiit the level of the syntax (for
example, through the comparison of strings or typetidentifiers). All the other
conflicts mentioned (Dijkman 2008; Pfeiffer and Ber2008) can only be detected
by looking at the semantic layer. No conflicts ebbk found on the pragmatic layer.
The mapping between syntax and semantics is anoimg-gprocess executed by
human beings. Humans use symbols correspondingistoorher intentions and
therefore constitute semantics (Holenstein 1982;ttgafistein 1922). As a
consequence, for the solution of these conflidis, next semiotic level has to be
considered.

3 CASE STUDY

In industrialized countries, the stroke is thedhinajor cause of death and the most
frequent reason of lasting physical handicaps (Kihsky-Rabas et al. 2006). In
acute stroke care, the capabilities of therapy @morsith each minute the stroke is not
diagnosed and treated accordingly. An immediateicaéthtervention is necessary to
avoid consequential damage.

This is especially important for radiological fingdis. Further characteristics for an
acute stroke are short delay for decision-makiimgitéd local transfer possibility and
symptoms that are difficulty diagnosed. In 200 80S-NET was founded to build
a telemedical infrastructure for regional strokeecd he goal of the network is to treat
all stroke patients consitently and independentiynf distance to next stroke expert
over the whole region. Within two years the SOS-NETgrowing to an important
stroke care network in Saxony (Germany).

Presently, there are fourteen hospitals partiaigaith the network. 580 telemedical
consultations were carried out in 2009. The suspiof stroke was confirmed in 79%
of the telemedical presented patients. 89 lysesfies were indicated. If the
indication can be done at early stage, this theraligws an almost complete
rehabilitation of special stroke cases.

The different suspension of employees and the réifiees of the technical
infrastructure necessitate a defined respons#sliind process within the network.
The stroke center as the core of network alloc&B&s for the partners of the
network (stroke units) to assure a network-widéntstandard clinical care.

In figure 2, the situation is depicted in which timeodels interrelate. The
framework shows three different and initially inéedent model layers. On the
topmost layer professional associations and locpleds create (CPG). CPs are
located on the middle layer and are used by thepitadsstaff. The hospital
information system (HIS) is shown on the bottomelayTypically, on the technical
layer, the HIS could be configured by workflow mtedeia a XML-Transformation.
The care process life cycle (see figure 1) is sxfeed through the different phases. In
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phase 1 the clinical pathways are checked agdiasfipropriate CPG. The compliant
models are than used to implement the organizdtistnactures and in phase 3 to

configure the hospital information system.
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Fig. 2. Framework for medical care processes

The integration of the layers delivers great pa&ntto improve the
recommendations themselves and thus the qualitglioical care. The following
cases reflect the main goals of integration inSRES-NET:

Case 1: Compliance check: The vertical integratinakes a check of
models concerning superordinate layer possible. feels are compliant, if all
necessary advises are considered in the undeaireg.|Compliance should guarantee
that the goals of care are reached as it is definélte subordinate layer. Compliance
is no structural or syntactical conformity. It deds largely on the content wise
correspondence.

Case 2: Context sensitive help: If a link betwesa different layers exists,
user can track where information come from. They aso get further information
for special steps of the treatment or clinical dieeis.

Case 3: Support of business-process-reengineeB®R)Y In BPR it is
necessary to know the current situation of the ggees and the limits of BPR. The
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integration model could help to determine the téikiy for the restructure. On the
other, the integration could help to identify wezts in the processes.

4 REQUIREMENT ANALYSIS

In this section, we want to present the resultewfrequirements analysis (figure
3). The analysis was done with the i*- (i-star)Afi@vork. It provides a method to
structure relations of actors and their influercgadals, to describe decompositions as
well as means-ends-relation between tasks and nasowhich are necessary to
achieve the (soft)goal(s) (Yu 2009). The startiminp of the analysis is the goal to
treat patient with the “Best Clinical Care”. Fromist main goal, the goal of the
evidence-based utilization of CP depends. This séatrgration between CPGs and
CPs is needed.

Kaveh et al. showed that CPG are permanent undeior (Kaveh et al. 2007).
Since CP guide evident clinical care, they needbdoup-to-date against the CPG
which was supported by the integration. Further itfiegration would encourage a
context sensitive help in business-workflow as waslbusiness-process-reengineering
projects. To achieve these goals, a method would feereconstruct the inherent
relationships between the models. This can onlgdree with the knowledge about
the conflicts (“conflict identification”). To allowa successful application of the
method, a procedure model should document the mnsééps of the method.
Supporting techniques and heuristics are neceslaryhe automated and non-
automated parts of the method. The case study sti@avsarious modeling languages
are used to describe clinical recommendations. Tteisnethod should be applied to
various modeling languages.
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Fig. 3. Summary of the requirements (i*-model).

5 INTERMEDIARY RESULTS - VEMOI

We want to introduce a service-oriented method dhase the following
considerations. First the health care network meguia distributed architecture.
Second we gain flexibility in the orchestrationtbe services so we can integrate
preliminary work, e.g. the integration of ontologjidor the resolving of name
conflicts. We can also change non-automated stefhbs amtomated steps, if such a
service is available. A hospital or care networkyratso decide to outsource certain
services like the classification step. In summary, procedure model is described by
orchestrating services and not by modeling a pmoadiagram. Following this
approach a method fragment is represented by &eeim Figure 4 three services:
“classification”, “anchor identification” and “dormaconflict identification” and their
orchestration are depicted. These step lead teett@nstruction of the inherent model
relations. The central element of our approach “@&Ms the anchor model, which
allows to represent inter-model relations as wsllpassible conflict situations. It
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guides also the participators of integration projecfind and to eliminate conflict
situations.
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6 EXPECTED CONTRIBUTION AND OUTLOOK

Expected contribution of this work is the proposéithe VeMol method for the
vertical integration of medical care process madEfss is an important prerequisite
for the organizational compliance implementatiod #me model-based configuration
of the hospital information system. With this methwe want to design a domain
language based approach for conflict handling teregeneous model landscapes.

The identified domain conflicts should allow conapice checks against the CPG.
The process of identifying conflicts also shouldwsh relations between two models
that hopefully can be used for context sensitiveicement of the medical care
process models. As a third use case the relatiotiglamain conflicts might be used
for business process reengineering. The enricheceps models probably allow the
identification of reengineering potential.

Next steps our research are the finalization of ititegration method and its

evaluation in the context of a greater case stutyjdé the stroke and a cancer
network.
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