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Abstract. Health care systems need to cope with continuous changes such as with
the current trends towards pay-for-performance and value-based health care. In this
context, the article aims at analysing the potentials of the integration and utilisation
of quality indicators in clinical pathways. It comprises the first steps of a design-
oriented research process, i.e. problem motivation and objective definition.
Therefore, a conceptual framework for pathway-integrated quality indicators is
proposed. Potentials of the approach are outlined in three use case scenarios. The
analysis points out great potentials for quality management on institutional and
network level and for bridging the gap between medical research and practice.
Further research topics are derived and summarised in an agenda.
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1. Introduction

Health care systems are subject to continuous change that all involved health service
providers need to cope with. The current trend is towards value-based health care that
strives for balancing costs, quality and patient safety and puts value instead of volume of
care first [1]. Value is defined as the health outcome for patients relative to the costs of
their treatment [2]. Thus, value relates to the concept of quality, since quality of medical
care is defined as the chain of structure, process and outcome quality [3]. A pillar for the
implementation of value-based health care is to link outcome performance to
reimbursement (pay-for-performance). The approach is already practiced on a routine
basis in a few countries such as Sweden or the United Kingdom [4], [5]. This makes it
highly important for health service providers and managers to monitor and control the
quality level of health care provision in order to being able to adapt or renew processes
or structures of the corresponding institution. Quality indicators (QIs) are well-
established instruments for this purpose [6]. However, quality assessments are time-
consuming due to long collection and evaluation phases. Thus, their results represent an
ex-post view and the health service providers and managers cannot intervene at the point
in time when low quality is foreseeable with regard to the associated QIs. In case of pay-
for-performance this holds potential for increasing earnings. Hence, a more real-time
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oriented approach that also enables ex-ante and formative assessments of quality is
desirable.

Since the care process represents the core of health care provision, it is reasonable
to also monitor and control quality on this basis to reduce additional documentation work
for health care providers. Clinical pathways (CPs) are common tools to document and
manage the process of care provision. CPs detail and structure the significant steps in the
care process for patients with specific health conditions [7]. They are multidisciplinary
care plans that are adapted to local structures, resources and conditions and that focus on
quality and efficiency of the care process with regard to the recommendations of clinical
practice guidelines [8]-[10]. However, quality is not systematically monitored in CPs yet.

The objective of this paper is to analyse the potentials of the integration and
utilisation of QIs in CPs regarding quality management on institutional and network level
as well as for bridging the gap between research and practice. Therefore, a framework is
proposed (section 2) and use case scenarios are outlined (section 3). The article
comprises the first two steps in a design-oriented research process, i.e. identifying and
motivating the problem and defining the objectives of a solution [11]. For this, a
literature-based, argumentative-deductive analysis approach was chosen [12]. The
results define the basic framework for further research to develop, demonstrate and
evaluate an artefact for utilising QIs in CPs in the course of pay-for-performance and
value-based health care.

2. Framework for Pathway-Integrated Quality Indicators

Figure 1 depicts the QI sources (upper left frame), integration (upper right frame) and
potential utilisation of QIs in CPs (lower frame) and functions as the basic framework
for further considerations. There are a variety of sources that define relevant Qls for
health care providers. Responsible institutions prepare national QI sets, such as the QI
set for outpatient care provided by the Institute for Applied Quality Improvement and
Research in Health Care in Germany [13] or the outcome indicator set prepared by the
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National Health Service England [14]. QIs can also be derived from clinical practice
guidelines or can result from internal (e.g. hospital goals) or external requirements (e.g.
patient or supplier requirements). The definition and selection of an adequate set of QIs
for a health care institution depend on the intended usage (e.g. certification, internal
objectives) and are the first necessary steps for a pathway-based quality management. If
the sources hold revised or new QIs, the implemented QI scheme should be adapted
correspondingly. This makes it necessary to preserve the link between QI sources and
the QIs implemented in CPs. The specified QI scheme then needs to be integrated into
the CPs of a health care institution, either during development or ex post. Therefore, it is
necessary to analyse how different QI types and elements can be represented within a CP
and to extend the existing pathway modelling languages correspondingly. With the
integration of QIs in CPs, new utilisation potentials arise.

3. Use Case Scenarios
3.1. Scenario 1: Monitoring the Quality of Care

Monitoring the quality of care holds great similarities to the concept of compliance
management, i.e. checking the conformity of the business to regulatory requirements.
The relationship needs further examination, but since quality is not a part of the
compliance management domain [15], it deserves discrete research. If QIs were
integrated in CPs, their current degree of performance on process instance, type and
process landscape level could be visualised using heat-maps for example (as used in
process compliance management as well [16], see example in Figure 1). The integration
with the results of activity-based costing and payments holds the potential to analyse the
relation and effects between quality, costs and revenues. Furthermore, users have
different information requirements, which could be implemented in terms of a quality
view concept (e.g. limiting the view on quality performance to a structural unit or to a
specific treatment decision). The approach could further be used on the network level,
allowing benchmarking between similar health service providers.

3.2. Scenario 2: Quality Assessment of Integrated Care Networks

Integrated care aims at ensuring quality of care given a multitude of challenging
circumstances in western health care systems, such as the demographic change, an
increase of chronic diseases, a lack of cooperation among health and social care providers
as well as fragmented service delivery [17]-[19]. With integrated care continuity, quality
and efficiency of care for multidimensional, long-term and costly health needs shall be
improved by integrating services of professional and informal caregivers across a range
of organisation types along all phases of the care process [20]-[22]. However, the
implementation of the approach is difficult due to its high complexity and it requires a
coherent set of models and methods to enable the connection, alignment and
collaboration between the involved stakeholders [20]. In order to develop a quality
management system for integrated care, integrated care pathways and performance
management (e.g. gathering patient-related performance and logistics data, establishing
and monitoring quality targets) were identified as vital elements [23]. Enhancing such
integrated care pathways with QIs allows an easier monitoring and assessment of the
provided care and the progress of a patient across the borders of single institutions.
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Therefore, it is necessary to identify network quality indicators and how they can be
represented in clinical/ integrated care pathways.

3.3. Scenario 3: Implications for Clinical Practice Guidelines and Medical Research

CPGs are systematically developed recommendations for health care providers and
patients about the appropriate care provision for specific diseases [24] and intent to
improve the quality of clinical practice by reducing medical errors and the number of
inappropriate treatments [25]. The translation of the rather prosaically described, generic
recommendations of CPGs into CPs is supported by methods such as proposed in [26]
or [27]. However, the relationship between both is not preserved and thus not assessable
in practice. Research addresses this issue with studies on guideline compliance using
disease specific indicators (e.g. [28], [29]), with methods for the vertical integration of
CPGs and CP models (e.g. [30]) as well as with domain-specific modelling languages
that integrate CPGs into CPs, but do not detail QIs so far (e.g. [31]). Adapting such
approaches for the purpose of quality management could detect prevalent systematic
deviations from quality goals defined in CPG recommendations, which in turn could
reveal potentials for improvements in the guideline development process or for revision
of recommendations. Thus, it eases guideline monitoring in practice which is assumed
to be a key element to also improve guideline implementability and usage [32].
Furthermore, results of evaluating QIs on the basis of process instances and routine data
could be used to generate knowledge and hypotheses for future medical research
activities.

4. Conclusion and Further Research

The research comprises the initial steps of a design-oriented research agenda and argues
the necessity and utilisation of integrating QIs into CPs in the course of pay-for-
performance and value-based health care. The developed framework and use case
scenarios point out the great potentials for quality management on institutional and
network level and for bridging the gap between medical research and practice. Further
research will address the following topics that derive from the conducted analysis: (1)
What concepts and methods can be adopted from current process compliance
management practices? (2) What are descriptive elements of QIs? (3) How can QIs be
systematised and modelled? (4) What are user and QI-specific requirements? (5) To what
extend do existing (CP) modelling languages meet the requirement? (6) How can QIs be
integrated into CPs? (7) What is a corresponding QI monitoring and evaluation method?
The construction of the artefact (a method for the integration of QIs in CPs and a
corresponding monitoring and evaluation method) will be followed by an evaluation [11],
i.e. the application to practice and the assessment by domain experts.
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