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Abstract In order to improve transparency and stabilise health care costs, several
countries have decided to reform their healthcare system on the basis of diagnosis-
related groups (DRG). DRGs are not only used for classifying medical treatments,
but also for case-based reimbursement, hence induce active competition among
hospitals, forcing them to become more efficient and effective. In consequence,
hospitals are investing considerably in process orientation and management.
However, to date there is neither a consensus on what capabilities hospitals need to
acquire for becoming process-oriented, nor a general agreement on the sequence of
development stages they have to traverse. To this end, this study proposes an
empirically grounded conceptualisation of process management capabilities and
presents a staged capability maturity model algorithmically derived on the basis of
empirical data from 129 acute somatic hospitals in Switzerland. The five capability
maturity levels start with ‘encouragement of process orientation’ (level 1), ‘case-by-
case handling’ (level 2), and ‘defined processes’ (level 3). Ultimately, hospitals can
reach the levels ‘occasional corrective action’ (level 4) and ‘closed loop improve-
ment’ (level 5). The empirically derived model reveals why existing, generic
capability maturity models for process management are not applicable in the hos-
pitals context: their comparatively high complexity on the one hand and their strong
focus on topics like an adequate IT integration and process automation on the other
make them inadequate for solving the problems felt in the hospital sector, which are

Responsible editor: Thomas Hutzschenreuter (Management).

A. K. Cleven - R. Winter (X)) - T. Mettler

Institute of Information Management, University of St. Gallen, Miiller-Friedberg-Strasse 8, 9000 St.
Gallen, Switzerland

e-mail: robert.winter @unisg.ch

F. Wortmann

Institute of Technology Management, University of St. Gallen, Dufourstrasse 40a, 9000 St. Gallen,
Switzerland

@ Springer



192 Business Research (2014) 7:191-216

primarily of cultural and structural nature. We deem the proposed capability
maturity model capable to overcome these shortcomings.

Keywords Health care management - Process management - Maturity
model - Design science research

JEL H75 -118 - L31 - M15

1 Introduction

The Swiss health care system takes a leading position among the member states of
the Organisation for Economic Co-Operation and Development (OECD). Its high
performance is reflected in an above average life expectancy (81.9 years, birth in
2007; OECD 2010) as well as the numbers of primary care doctors and hospital beds
per resident, both being among the highest of all industrialised countries (OECD
2010). However, Switzerland also faces significant health care expenditures: in 2007
the costs of health care accounted for 10.8 % of the gross domestic product (OECD
2010). As a consequence, the Swiss health care system has—Tlike that of many other
OECD countries—turned into a burden for the national economy (Herzlinger 2007).
In an attempt to improve transparency and stabilise health care costs, the Swiss
parliament decided to substitute the existing system by a fixed-fee prospective
payment based on diagnosis-related groups (DRG) from 2012 on (SwissDRG 2011).
Instead of receiving a cost-based reimbursement for treatments, medications and
other resources, Swiss hospitals will earn a fixed fee per case based on a predefined
catalogue (SwissDRG 2011). The introduction of the DRG reimbursement scheme
encourages transparency and comparability of costs as well as quality of inpatient
care (Dormont et al. 2006: 31). Accompanying the pressure induced by the initiation
of DRG, economic pressure and new legislation force hospitals to be highly resource-
efficient, to comply with numerous security standards, to improve the quality of
patient care, and to better meet the need of patients (van Oostenbrugge et al. 2009: 5).

In view of these developments hospitals can no longer act as organisations whose
funding and institutional survival is “a given” and thus secure. With the
introduction of DRG Swiss hospitals—like other hospitals in Europe and the
US—cannot count anymore on full cost recovery. Thus, investing significantly in
means to streamline operations while ensuring a high quality of patient care is
becoming more important (Helfert 2009: 937). In industries such as manufacturing,
finance, and logistics, the adoption of business process management (BPM) has long
been the answer to increased competition and institutional pressure (Zairi 1997: 66).
A substantial body of research confirms the aptitude of BPM for gaining and
sustaining efficiency and competitive advantage (Kohlbacher and Reijers 2013;
Skrinjar et al. 2008). Stimulated by the success experienced in other industries,
organisational models such as the patient-focused hospital or clinical pathways have
been developed to introduce process management into hospitals (Bragato and
Jacobs 2003; Hurst 1996; Rohner 2012). However, the implementation of process-
oriented paradigms in the hospital context can be a considerable challenge and
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involves overcoming a number of obstacles (Hellstrom et al. 2010). These include a
distinct functional division of labour and incentive mechanisms rewarding
conformity with professional rather than institutional values (Vera and Kuntz
2007: 58). That means that “local”, functional goals and norms have higher impact
on organisational practice than organisation-wide, institutional goals and norms.

Process orientation—especially in healthcare—cannot be achieved in a “big
bang” (McNulty and Ferlie 2004). Capabilities need to be developed stepwise in
order to allow a sustained adaptation of work practices that might be fundamental
(Mettler 2011b). In addition, the scope of process orientation adoption is not limited
to technology (e.g. workflow support software tools), organisation (e.g. clinical
pathway specifications), or people (e.g. developing collaboration across functional
silos)—process orientation needs to integrate all these capability areas (Reijers and
Liman Mansar 2005). As a consequence, an organisational development process
needs to be planned and controlled that might comprise several stages (a large shift
can mostly not be achieved in one effort) and that integrates a diverse set of
capability areas (strategy, structures, processes, organisational culture, etc.) in a
coherent way. Most traditional (re-)design instruments focus on one development
stage and/or one capability area. A prominent exemplar is Business Process
Reengineering (Hammer and Champy 1993). For a complex, multi-faceted
development process, a capability maturity model (CMM) appears to be more
appropriate. First, CMMs integrate diverse notions of an evolutionary process by
aggregating them into coherent stages, so-called maturity levels. Second, CMMs
provide guidance on which capabilities to develop in a meaningful sequence
(Becker et al. 2009: 213). Third, a multitude of otherwise incompatible ideas can be
coherently covered by the unifying concept of maturity.

CMMs have become widely discussed and applied with the pioneering CMM for
software development (Paulk et al. 1993). As a consequence, the term CMM is often
associated with that specific field. In this article, we use the acronym CMM for any
capability maturity model, regardless of its application field.

A CMM usually comes together with an instrument that supports to assess the as-
is state of the organisational artefact under development. By prescribing which
capabilities are implying higher maturity stages, a CMM can also support to-be
design of the organisational artefact. From comparing to-be and as-is maturity, a
staged development plan can be derived that prescribes which capabilities need to
be acquired in which sequence.

To date, however, there is neither a consensus on what capabilities hospitals need
to acquire for becoming process-oriented nor a general agreement on the series of
development stages they have to traverse. In fact, research has yet to develop an
understanding of both the required capabilities for and maturity levels of process
management in hospitals. This article therefore addresses the following research
questions:

1. What process management capabilities are relevant for hospitals?
2.  What stages of process management evolution have to be traversed in hospitals?

In order to strengthen the justification of the proposed CMM, we aim at
conceptualising process management capabilities in an empirically grounded way.
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Additionally, the stages of process management evolution shall be algorithmically
derived on the basis of empirical data instead of being “defined” using generic level
characteristics like “measured” or “self-optimizing”.

Our work builds upon prior statistical research affirming that process orientation
significantly enhances hospital performance (Cleven et al. 2011). Overall, we see
our research as a contribution towards a deeper understanding of process
management maturity in hospitals. Rather than focusing on a specific facet, we
build upon latest process management research suggesting that diverse capability
areas covering a wide range of business, technical as well as people-related aspects
need to be considered (Cleven et al. 2011). Thereby, we present a CMM that aims at
providing a consistent design and management view on the multifaceted subject at
hand.

The remainder of this article is structured as follows. The subsequent section sets
the foundations and presents the identified research gap. Then a description of the
research method, the conceptualisation of relevant capabilities and the data-driven
design of the CMM is presented. This is followed by the discussion of the resulting
theoretically grounded artefact. A short reflective discussion on implications,
limitations and future research concludes the article.

2 Foundations
2.1 Research on stages of development and maturity

The development of organisational capabilities and the dynamics of organisational
evolution have intrigued both researchers and practitioners since the advent of
corporate ventures. Over time a multitude of theories that aim at explaining and
predicting patterns of organisational change have been developed, including life
cycle theory, teleology, dialectics, and evolution (Gardner 1965; de Ven et al. 1995:
520). Especially life cycle theory is closely related to the concept of maturity
models in that both describe a typical pathway of change based on distinct stages of
development (Fraser et al. 2002: 244). Maturity models also have been related to the
theory of dynamic capabilities (Teece et al. 1997), seeing them as a central
instrument for identifying major gaps between the enterprise and the ever-changing
business environment and as important boundary object for the development and
renewal firm resources (Killen et al. 2008; Klievink and Janssen 2009; §krinjar and
Trkman 2013).

The purpose of a CMM denotes the major type of recommendation it offers, that
is, descriptive, prescriptive or comparative information. Descriptive CMMs are
diagnostic in nature and portray evolution patterns empirically observed in a number
of organisations at a certain point in time, whereas prescriptive models offer
guidance for capability improvement and comprise detailed counselling. Compar-
ative models, in turn, provide means for juxtaposing an organisation’s own with
other organisations’ maturity levels (van Steenbergen 2011: 113).

Maturity is in the context of maturity modelling understood as a “measure to
evaluate the capabilities of an organisation” (Rosemann and Bruin 2005: 1). CMMs
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allow for the assessment of maturity of a variety of different items, e.g. technologies
and/or systems (e.g. Popovic et al. 2009), processes (e.g. Rosemann and Bruin 2005)
or skills (e.g. Curtis et al. 2010). If many items are considered to be relevant that
somehow belong together or that can be attributed to a particular worldview, they
are grouped into capability areas and ultimately into “factors” (Rosemann and
Bruin 2005; Rosemann and Brocke 2010). For instance, capabilities that relate to
hard and soft skills of employees can be labelled as people capability area (see Sect.
3.1). It is important to notice that, although maturity models with only one
capability area exist, it has become a common practice today to use a cumulative set
of different capability areas (van Steenbergen 2011: 114). If the number of relevant
items is not too high, it might be sufficient to differentiate two granularity layers
(items/capabilities vs. capability areas) instead of three (items, capability areas and
factors).

Another fundamental construct in CMM are levels. They represent archetypal
states of maturity of the characteristic that is assessed. Each maturity level
“represents a distinctive evolutionary plateau” (Dekleva and Drehmer 1997: 95),
providing a performance description at different levels of granularity (Fraser et al.
2002: 246). In our previous example, possible levels of maturity for the “process
education” characteristic allocated in the people capability area could range from an
initial level “no formal approach” to a final level “continuous improvement
emphasised”. Also here it is important to notice, that different possibilities for
defining and naming the discrete levels of maturity exist. A profound empirical
study by Fraser et al. (2002) showed that most CMM used 3-6 levels for delineating
an evolutionary development path.

With regard to the development of CMMs the top-down and the bottom-up
approach can be distinguished (Lahrmann et al. 2011: 177). While the top-down
approach specifies that levels be defined first and thereafter completed with
characteristics describing the different capability areas, the bottom-up approach
prescribes that capability areas and characteristics be derived first and then assigned
to different maturity levels.

Moreover, three maturity principles can be discriminated: staged, continuous and
area-based. While staged CMMs require all elements of one distinct level to be
achieved in all capability areas, continuous models allow characteristics to be
scored at different levels (Fraser et al. 2002: 244-245). In other words: in order to
reach a certain level in a staged CMM, it is compulsory to comply with all
requirements in all capability areas of that level. In a continuous CMM,
intermediate maturity levels (which can be defined “between” two basic maturity
levels) can be reached by reaching only a subset of requirements. Maturity can not
only be measured in total, but also for each capability area (van Steenbergen 2011:
109).

2.2 Process management CMMs for hospitals
The last 2 decades saw great interest in BPM as a management concept. Its early

foundations had already been laid in the 1920s with the development of scientific
management, but it only became entirely practicable with the introduction of IT in
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the 1980s and 1990s (Bonham 2008; Davenport 1993; Hammer 1990). Despite the
omnipresent interest in the phenomenon, researchers and practitioners have not yet
agreed upon a common definition. Following Michael Hammer—one of the
concept’s intellectual fathers—BPM is defined as “a comprehensive system for
managing and transforming organisational operations” (Hammer 2010: 3). The
concept of BPM builds upon the notion of a business process as a series of cross-
functional activities that need to be performed in order to collectively achieve a
predefined goal (Davenport 1993; Hammer 1990).

A number of models to assess the maturity of BPM have been developed over
recent years (Rosemann and Bruin 2005: 3; Rosemann and Brocke 2010: 109).
Among these a great plenty is based on the well-known Capability Maturity Model
Integrated developed by the Software Engineering Institute at Carnegie Mellon
University for assessing the maturity of software development processes (e.g. Fisher
2004; Rohloff 2009). Maturity in these models is defined and measured in different
ways: maturity definitions include for instance effectiveness and efficiency, while
maturity measurement differentiates subjective or objective measures (Rosemann
and Brocke 2010: 111). Existing CMMs can further be distinguished into those that
regard instances of specific process types as the object of maturity assessment and
those that aim at the maturity evaluation of BPM as a holistic management approach
(Poppelbufl and Roglinger 2011: 343).

Following the search practices suggested by vom Brocke et al. (2009) and Fettke
(2006), we conducted an extensive literature search so as to identify potentially
available BPM CMM for the hospital sector. In order to cover the most relevant IS
and health care outlets, like journals, books, conference proceedings, and
practitioner magazines, the scholarly databases ScienceDirect, Proquest, EBSCO-
host, and PubMed were included in the search. The search strings used were: (1)
‘maturity model’, (2) ‘life cycle’, (3) ‘business process management’, (4) ‘health
care’, (5) ‘hospital’, and (6) ‘clinical path’. Keywords were combined with
following logic: (1 OR 2) AND (3 OR 4 OR 5 OR 6). The query covered all
available journals, without a limitation to the field of IS. The keyword combination
was required to appear in the title, the subject or keywords, and the abstract of each
article. However, despite the comprehensiveness of the search, CMMs that are
specifically dedicated to the assessment of process management in hospitals were
not found and are not available to date to the best knowledge of the authors.

2.3 Research gap

It is not entirely unexpected that no domain-specific maturity model was found, as it
coincides with frequent criticism pertaining to existing BPM CMM: these are found
to be almost identical and hardly differing with regard to their scope, domain focus,
and audience (Plattfaut et al. 2011: 328). Another frequently raised objection
concerns the inconsiderate use of extant models in new application domains and the
associated negligence of organisation- and industry-specific characteristics (Mettler
and Rohner 2009: 3). McCormack et al. further remark that most available models
mainly rely “upon anecdotal evidence and case studies describing success stories”
(2009: 793) and lack an adequate theoretical basis. The same applies to reliable and
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comprehensible CMM development techniques, which to date represent an
exception (Lahrmann et al. 2011: 177).

At first sight, one may think that adopting an existing BPM CMM for the hospital
sector is a valid option for the paper at hand. However, existing BPM maturity
models stem from manufacturing and service industries. In accordance with
contingency theory (Donaldson 2006) we decided against adoption. There is no
“one size fits all” BPM, i.e. hospitals are significantly different: today, hospitals are
mostly characterised as loosely coupled sets of highly specialised silos with partly
dubious incentive systems and an intense shielding of medical groups (Vera and
Kuntz 2007: 64). Consequently, their way towards a successful process management
requires a much stronger focus on both cultural and structural capability areas than
it does in manufacturing and service organisations, where the focus is rather on IT-
support and process automation.

We position our work in the contexts of design science research (March and
Smith 1995) and as such is concerned with the “the systematic creation of
knowledge about, and with, design” (Baskerville 2008: 441). Special emphasis is
placed on the construction of sufficiently new or decisively better artefacts,
constituting the “possibly sole, or chief, output of the research” (Gregor and Jones
2007: 318).

3 Model development and research approach
3.1 Overview

The overall research approach follows three major steps: in view of the lack of well-
founded and multi-faceted conceptualisations of ‘maturity’, we first derive the
relevant capability areas for process management in the context of hospitals in Sect.
3.3. Both Lahrmann et al. (2011: 177) and Mettler (2011a: 78) name a poor if not
missing theoretical basis as one of the major shortcomings of currently available
CMMs. By drawing upon broadly accepted organisational and information systems
(IS) theories for the conceptualisation of process management maturity, we aim at
providing a rigorous foundation for the development of the model proposed in this
study.

Second, in Sect. 3.4 we describe how we identify key assessment items and check
their relevancy for the hospital setting.

Third, we used these verified items as a basis for deriving an assessment
questionnaire which in turn is used for a data-driven determination of the CMM
(Sect. 3.5) by defining maturity levels, assigning capabilities (items) to maturity
levels, and thereby implying improvement paths.

However, as a precondition for a systematic model construction, the model’s
scope and boundaries have to be defined first in the following Sect. 3.2.
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3.2 Scope of the proposed model

A very recent proposal by Poppelbufl and Roglinger offers a set of design principles to
assist researchers in “maturity model design and substantiation” (2011: 345). Besides
its function as a checklist or documentation template when designing MMs, it serves as
an instrument to evaluate and compare alternative models. The framework is herein
employed to define the scope and set the boundaries of the model to be proposed
(Table 1), whereas especially the employed maturity concept as well as the algorithm
for model development are subsequently described in greater detail.

3.3 Conceptualisation of process management capability areas

Having emerged only about two decades ago, BPM has just recently found entrance
to theory-driven research. Rigorous theory for describing and explaining the
phenomenon has thus not yet been developed (Houy et al. 2010; Smart et al. 2009;
Trkman 2010). While some existing theories have been proposed to theoretically
ground BPM (e.g. the task-technology-fit theory; Trkman 2010: 126), no broad
consensus has been achieved so far. Ko et al. characterise process management as a
cross-disciplinary approach that adopts a “variety of paradigms and methodologies”
(2009: 745). Adequately depicting process management maturity thus calls for a
conceptualisation that is capable of capturing this variety.

Soanes and Stevenson define maturity as a “state of being complete, perfect, or
ready” or the “fullness of development” (2008: 906). In order to cover capability areas
that establish a fullness of development in process management, we draw upon the
constructs proposed in the socio-technical theory on the one hand and the
organisational culture theory on the other. Socio-technical theory proposes that
effectively and efficiently designing organisational systems requires taking into
account both the social and the technical subsystem (Bostrom and Heinen 1977: 14).
The same holds true for BPM: while the approach intends to increase the performance
of an organisation through breaking functional walls and streamlining work, it only
became truly practicable with the introduction of information technology (IT)
(Bonham 2008: 125). According to socio-technical theory, the technical system
comprises the two components technology and tasks (Bostrom and Heinen 1977: 25).
Stemming from the Greek téchne, the technical system is concerned with “processes,
tasks, and technology needed to transform inputs to outputs” (Bostrom and Heinen
1977: 17). For the development of our MM, we have translated these concepts into the
process management capability areas IT and practices.

In the previous section, we outlined why hospitals need to pay close attention to
both cultural and structural dimensions on their way towards successful process
management. Therefore, we build upon organisational culture theory as it facilitates
a deeper understanding of organisations going beyond structural considerations.
Organisational culture theory differentiates the three constructs assumptions,
espoused values and artefacts (Hatch 1993: 956). Assumptions represent the most
intangible construct that comprises beliefs and ways of interpersonal communica-
tion and behaviour. For the CMM presented in this study, we termed this construct
culture. Espoused values are goals, strategies and standards, which are condensed
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Socio-technical Organisational Capability dimensions
theory culture theory
—| Social system |<——| Espoused values | Strategy
Process Structure
management le—

maturity

Technical system

Technology IT

Fig. 1 Process management capability areas

under the term strategy as the fourth capability area of our CMM. Structure
represents the fifth and last capability area of process management maturity derived
from the original construct artefacts, which covers tangible and visible organisa-
tional structures like, e.g. departments. Both theories postulate that their respective
constructs are interdependent and should be mutually aligned in order to maximise
organisational benefits. The conceptual basis for our CMM is thus formed by five
capability areas: culture, strategy, structure, practices, and IT (Fig. 1).

Table 2 provides a description for each capability area, while single items are
introduced in the course of the further analysis.

3.4 Identification and validation of key assessment items

As a subsequent step, a comprehensive literature analysis was conducted in order to
identify relevant work practices, principles and activities for each of the five
previously identified capability areas. In order to argue about the comprehensibility,
completeness, and relevancy of the identified items, we conducted several focus
group discussions. Focus groups is a qualitative research method for the exploration
of people’s frameworks of understanding (Carter and Henderson 2005) and as such
has proven to be particularly useful for investigating new ideas and to check the
applicability of a research object by practitioners (Chiarini Tremblay et al. 2010).
Between 2009 and 2010, a total of 12 sessions with distinct experts and decision-
makers from inside and outside the hospital were conducted (see Table 3).
Judgment sampling was used in order to identify and select relevant stakeholders
(Marshall 1996). Each session lasted at least 3 h. In the first sessions, we asked the
experts about the inclusion or exclusion of items, the allocation of items to the
identified capability areas, and the structuring of the questionnaire. In the last
sessions, we asked the experts to discuss the applicability of the conceptual
framework as well as the relevancy for their work.
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Table 3 Members of the focus group

Number Institution Role Experience

of experts

1 Basic-care hospital (relatively Senior 20 years experience in hospital and medical
large/specialised) partner management

1 Centralised care (university Senior 25 years experience in hospital management
hospital) partner

1 Basic-care hospital (middle size/ Junior 10 years experience in hospital management
specialised) partner

1 Consulting company specialised ~ Senior 20 years experience in hospital management
in healthcare management partner

2 Cantonal Health Department Senior 25 years in experience in hospital

partner organisation, payment schemes and
regulation

3.5 Data-driven determination of improvement path

Based on the identified capability areas and associated items, the maturity model is
now constructed by defining maturity levels, assigning capabilities (items) to
maturity levels, and thereby implying improvement paths. In contrast to existing
CMMs which mostly define maturity levels generically (“measured”, “self-
optimizing”) and assign items intuitively to such levels, we aim at using a
quantitative technique to develop an empirically grounded CMM. Following
Dekleva and Drehmer (1997: 96 ff.) which are supported by various real-world
examples (e.g. Lahrmann et al. 2011; Mettler 2011b), the Rasch algorithm has
proven to be a useful analytical method to determine an evolutionary improvement
path. The fundamental idea behind Rasch is that each item included in the
questionnaire can be associated with a specific “difficulty” (to achieve the
respective capability) and thus the items can be ordered according to this
difficulty—and their “difficulty sequence” represents an empirically justified
evolution. The algorithm is based on the proposition that highly skilled entities have
a high probability of having successfully implemented easy items (Bond and Fox
2007: 37). By counting the answers that indicate the presence of capabilities, the
algorithm calculates two scores: one for the difficulty of items and one for the
ability of the surveyed entities. Both scores are measured on the same interval scale,
which allows for estimating the likeliness, with which a certain entity masters a
certain item. For evaluating the quality of the model, two statistics termed ‘Infit’ and
‘Outfit’ are used. Both assess whether data that have been analysed (items and
survey participants) fit the expectations specified in the model. Applied in the
context of CMM development, the Rasch analysis allows for the inductive
allocation of items onto maturity levels based on the measurement of item difficulty
as well as the assessment of surveyed entities based on their capability level
(Dekleva and Drehmer 1997: 97).

Tailoring the Rasch analysis for CMM development requires some slight
modifications of the basic model (Lahrmann et al. 2011: 182). Because rating scales
have a stronger expressive power, five-tired Likert scales are employed instead of
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the originally proposed dichotomous scales. Conducting the Rasch analysis yields a
single ordinal scale that represents the logit measure of each item and entity, but no
distinct maturity levels. In order to avoid subjectivity in defining maturity levels, the
modified Rasch analysis thus employs cluster analysis based on the item logits.
Since most CMMs use five maturity levels (van Steenbergen 2011: 90), the
anticipated number of clusters is set to five. The BIGSTEPS software, Version 2.82
(Linacre et al. 1998) was used to calculate the Rasch item calibration.

In order to obtain the necessary data for identifying different stages of capability
of process management in hospitals, we distributed our previously developed
questionnaire to 319 clinical and administrative hospital managers, covering all
acute somatic hospitals in Switzerland that are directly affected by the introduction
of DRG. The target population consisted of clinical and administrative hospital
managers, who have a profound cognizance of their institutions’ process landscapes.
All of them are responsible for daily business as well as for organisational change
initiatives in their respective institutions. Accordingly, respondents were capable of
providing valid information regarding the object of study. The questionnaire was
sent at the beginning of October 2010. By the end of January 2011 a total of 149
questionnaires had been returned, yielding a response rate of 46.7 %. 129
questionnaires were complete and have been regarded in the subsequent analyses.

Organisational demographics revealed that the distribution of public (73 %), non-
for-profit (6 %) and private (21 %) hospitals being part of the analysis adequately
represent the given parent population of Swiss hospitals. With regard to size, 8 % of
the surveyed hospitals fall into the category 1-50 beds, 28 % into the category
51-200 beds, 20 % into the category 201400 beds, 16 % into the category 401-600
beds, and 29 % have more than 600 beds. Concerning the characteristics of care,
33 % of the surveyed hospitals deliver primary health care (i.e. broad range of
ambulant and inpatient treatments), 10 % secondary care (i.e. partially specialised,
interdisciplinary and mainly inpatient treatments), 34 % tertiary care (i.e. special
clinics, incl. non-somatic care), and 23 % non-acute care (i.e. rehabilitation, chronic
care). Personal demographics revealed that 50 % of the respondents classify their
job as administrative/managerial, 23 % as clinical/therapeutic, 12 % as consulting
hospital management, and 15 % as other.

Table 4 shows the results of applying the Rasch analysis ordered by the difficulty
of items. The table includes levels, capability areas, item descriptions, and
references as well as logit, Infit and Outfit values. Infit and Outfit statistics, used to
assess if the data conforms to the model’s assumptions, were tested. Values greater
than 2 for either of the two statistics should not occur in more than 5 % of the items.
Our data set meets this quality criterion.

4 Results
Figure 2 illustrates the graphical representation of the staged CMM that describes

the evolution of process management as it takes place in 129 participating Swiss
hospitals.
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Finding names for maturity stages is an interpretive task. For CMMs that are
defined “top-down” instead of empirical grounding, generic stage names like
“measured” or “self-optimizing” are given by the overall approach. In our case, an
analysis of the comprised capabilities yielded stage name candidates whose
appropriateness was discussed within the researcher team first and subsequently
with the involved experts.

Some cells of the CMM are empty owing to the fact that on “each maturity level
certain components of [the object of maturity] become evident and others barely
registered” (McCormack et al. 2009: 795). This is common practice in maturity
model construction, as not every evolutionary step needs to cover each and every
capability area (Ahern et al. 2003). In the case of the herein proposed model it
becomes evident that a full implementation of process management in Swiss
hospitals begins with ‘setting the scene’ by laying a focus on the rather soft
capability areas culture and strategy in stages 1 and 2. From there on, the focus
shifts to the more tangible implementation-related capability areas structure, work
practices and IT. The stages of the CMM are cumulative, that is they are traversed
subsequently while additively increasing the level of maturity of each capability
area.

The full maturation path is outlined in the following:

e Stage 1: encouragement of process orientation

The first stage is characterised by an initial strategic commitment to process
management, which is reflected in the fact that cross-clinic cooperation and
information exchange represent fundamental elements of the strategy and are thus
actively promoted by hospital management. While staff is encouraged to contribute
ideas for improving work practices, it is not yet clear whether these ideas are
actually put into practice. A regular employment of cross-professional teams also
points to the appreciation of a process-oriented mode of operations.

e Stage 2: case-by-case handling

Stage two features a further movement towards process management. Open
communication is actively practiced, not only between regular doctors and chief
physicians of the same clinic, but also between different clinics. However, with respect
to process management this stage still has an ad hoc character: while adherence to the
strategic goal of implementing process management is continuously reviewed, cross-
departmental issues are in this stage only addressed in a case-by-case manner.

e Stage 3: defined processes

On stage three, process orientation spreads throughout the hospital: procedures
are now modelled and documented, work steps are adjusted to follow the patient
flow, and doctors and other employees are aware of the processes of up- and
downstream departments and clinics. Visible and invisible barriers between
departments diminish noticeably and senior management as well as chief physicians
abandon their authoritarian leadership style. Clinical and administrative processes
are on this stage supported by IT systems that facilitate a timely and high-quality
provision of required (patient) data.
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Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Encouragement of Case-by-case Defined Occasional corrective Closed loop
process orientation handling processes action improvement
= Employees are
encouraged to contribute || = We practice a culture of
their own ideas for (care) oopen communication. = Our senior management
process 2 = C in our does not apply an
Culture = Communication in our hospital spans authoritarian leadership >< ><
hospital spans departmental and clinical style.
hierarchical levels borders (horizontal).
(vertical).
= Cross-departmental and
cross-clinical cooperation
is a fundamental element
of our strategy. = Adherence to strategic - ;he §trat_egy o our
- C ai] ey g n >< >< ospital is consistently
cross-clinical exchange reviewed. Supportodioniall
p 7 ) hierarchical levels.
of information is a
fundamental element of
our strategy.
° UDETE7EiE « There are no or lttle * Decisions (on both
i /nterqrfg/p lmfary tezms barriers between the patient care and hospital
EE fD"S’S.mg of members >< departments (clinics) of organisation) are made ><
from different medical p 5
. our hospital. collectively.
professions.
= All work in our hospital is
fundamentally process-
oriented (following the Process owners (e.g.
patient flow). case managers) have
= (Care) processes are = Performance sufficient authority to
. broadly documented and/ measurement results are Issue directives.
Practices X X or modelled. used to change and = The performance of all
= Our staff is able to name adapt (care) processes. (care) processes is
and describe the different reviewed on a regular
(care) processes of up- basis.
stream and downstream
departments (clinics).
= OurIT team facilitates a = Our hospital infﬁlrmation = Our hospital information
timely and high-quality systems are wel systems are easy to use
T >< >< e integrated and support a and support clear and
availability of required h i Tesen R
(patient) data smooth flow of complete understandable
patient care. interaction.

Fig. 2 A CMM for hospital process management

e Stage 4: occasional corrective action

Stage four represents a further manifestation of process management. Hospital IS
are in place that are well integrated and facilitate a smooth flow of complete patient
care. The performance of processes is measured on an occasional basis and—if
necessary—procedures are adapted or changed. Decisions on alterations, both
regarding patient care or hospital organisation, are made collectively.

e Stage 5: closed loop improvement

Stage five of process orientation in hospitals is characterised by IS that are easy
to use for all staff and enable a clear and highly understandable interaction. Staff on
all hierarchical levels is actively supporting the strategic decision to transform the
hospital into a process-oriented organisation. At this stage, process ownership is not
just a role but an established organisational entity with significant authority and
process reviews are conducted on a regular basis in order to realise continuous
improvement.
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5 Ciritical discussion

For a first critical discussion, the paper reflects the results on the basis of the key
design science criteria ‘rigor’ and ‘relevance’ (Hevner et al. 2004: 87-88). Rigor
requests that the design process and the design results are traceable, transparent,
reliable, and valid (Frank 2007). Relevance is closely linked to the term utility and
attends to the artefact’s ability to solve the outlined problem (March and Smith
1995).

As missing methodical rigor of existing CMMs has been one motivation of this
paper, the selected research method (Rasch and cluster analysis) was chosen in
order to reduce potential subjectivity in CMM construction. The validity of the
items has been ensured by using the existing knowledge base as well as developing
and pre-testing the designed questionnaire with a focus group.

Having built the model on the basis of theory and quantitative techniques we
argue that a reflection based on qualitative interviews particularly makes sense.
While we consequently built upon theory and quantitative techniques, on there is a
significant risk of compromising relevance. Therefore, qualitative interviews give
us the chance to challenge our model on the basis of “real world”, i.e. practitioner
feedback. As the results of our first round of empirical evaluation revealed, it turns
out to be of particular relevance and utility for the intended audiences. In order to
assess the usefulness of our model, we conducted interviews with two clinical and
two administrative hospital managers who had not been part of the initial survey.
The interviews commenced with a brief introduction on the background and purpose
of the model. Thereafter, interviewees were asked to evaluate the model with
respect to the following four considerations:

e Completeness: is the model complete as relates to content?

e Utility: does it allow for determining the own position, that is for conducting a
valid self-assessment?

e Utility: does the model also allow deriving means of improvement?

e Advancement: what would enhance the value of this model?

Answers are in the following presented in a summarised form. All four
respondents valued the overview functionality of the model positively. Having just
recently been confronted with process management as a possible answer to the
increased cost containments, they appreciated the possibility to quickly obtain a
grasp of what capability areas are crucial and how hospitals evolve in implementing
process management. While the model was considered complete as it relates to
content on the given level of granularity all interviewees remarked that a second,
more detailed level would provide additional benefits. Regarding the self-
assessment, all interviewees were quickly able to locate their respective hospital
based on the model. Interestingly, assessments of the respective clinical and
administrative managers did not differentiate much. Due to the fact that the model
represents an empirically validated ‘journey’ towards process management,
interviewees remarked that they felt able to identify necessary improvement steps
based on the difference between their current position and the final stage of
maturity. Thus, they attributed the model a normative character. With respect to
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utility, especially the two clinical managers remarked that—apart from the ‘gap
analysis’ based on the maturity stages—they would appreciate additional guidance.
Moreover, extending the model towards a tool for hospital-spanning assessments
would be highly valuable, as one of the interviewees remarked, since the introduction
of DRG also leads to a higher degree of specialisation, which again requires
cooperation between hospitals. One evaluation criterion for selecting a cooperation
partner may then be his level of competence with regard to process management.

6 Conclusion

In the light of serious cost containments and an increased competition with the
introduction of the DRG-based payment system, Swiss hospitals are more than ever
in need of ways to operate effectively. Process management has repeatedly been
named as an effectual approach for improving quality while reducing costs and
resources. In this study, we presented a theoretically grounded staged CMM for
process management in hospitals based on empirical data. While the model portrays
evolution patterns empirically observed in a number of hospitals at a certain point in
time and is thus basically descriptive in nature, a first empirical evaluation,
however, revealed that it also offers normative advice. The four evaluation partners
positively valued its comprehensiveness as relates to content and the possibility to
determine the own institution’s position. Additional benefits may be attainable by
including ‘best practice’ guidance and conducting organisation-spanning assess-
ments so as to enable a well-founded benchmarking.

From a theoretical perspective, the following implications are worth mentioning.
There are not many examples yet where behavioural research methods are directly
employed in the context of design research, in particular for CMM construction (e.g.
Marx et al. 2012). Usually, the Rasch analysis is employed to measure variables
such as abilities, attitudes, and personal characteristics for psychological and
educational assessments. Adapted for CMM development, the Rasch analysis allows
for the inductive allocation of capabilities onto maturity levels and thereby supports
the rigorous design of CMM. Moreover, through the use of cluster analysis the
arbitrariness in assigning capabilities to different maturity levels that is inherent in
other development methods and has been criticised by several researchers is avoided
(Lahrmann et al. 2011: 177).

From a practical perspective, the following implications are worth mentioning. The
model proposed in this article was specifically developed for the hospital sector. While
numerous CMMs for BPM are already available, these models are highly complex.
Besides, many existing models often neglect cultural and structural dimensions in
favour of IT and integration support (Van Looy 2010: 693). These traits limit the utility
of existing BPM CMM for the hospital sector, in which organisational considerations
are the most significant: efficient structures and values as well as effectual
communication capabilities are largely obsolete in hospitals characterising them as
complete process management freshmen. The model introduced in this article
apprehends this fact and offers a model with an adequate level of complexity that
addresses the specific problems that hospitals are currently facing.
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Another question that calls for an answer is: how have hospitals that have been
confronted with the DRG scheme for well over 10 years now, like, e.g. those in
Germany managed the process challenge? Two recently conducted studies shed
some light on this issue. Both Gemmel et al. (2008) and Vera and Kuntz (2007)
investigated the maturity of process orientation and management in German
hospitals. Both studies emphasise the various benefits of process orientation and
management for hospitals and at the same time consistently report on a very low
level of implementation. However, Vera and Kuntz (2007: 64) strengthen the
necessity of a hospital-wide commitment to process orientation and the establish-
ment of a ‘process culture’ as a prerequisite for a successful realisation. It is thus
assumed that the model proposed in this article may also be of value for hospital
management in other countries that are affected by the introduction of DRG.

Like every research, this one comes with limitations, too. By focusing our work
on the multifaceted nature of process management in hospitals we had to
compromise on the level of detail. Therefore, further research should focus on
specific capability areas. Thereby, our model can serve as the “glue” and/or starting
point for various upcoming research activities. Another limitation pertains to the
evaluation of the model. While an initial evaluation has been accomplished, a
broader assessment with a larger number of hospitals is indispensable. The
development of the proposed model is based on a theory-led conceptualisation of
maturity and a quantitative approach for determining the different stages of
maturity. We consider this approach as a very promising and valuable one, but want
to acknowledge that enriching it with qualitative methods may lead to an even
stronger expressiveness and depth of the model. Although contextual factors (like
size of the organisation, hospital type, regulatory context, strategic positioning)
might influence maturity specification and maturity level definitions significantly
(Raber et al. 2013), we did not consider CMM mutability so far.

Further research may apprehend and address the just-named limitations. Also, we
encourage the investigation into techniques which determine the “optimal” number
of maturity stages. In the paper at hand we set the number of levels ex ante to 5—in
accordance to common practice. While this number is reasonable (3 or less stages
hardly allow any differentiation; 7 or more stages induce certain complexity), it is
also arbitrary. While the deployed clustering procedure would allow to derive
consistently any other number of levels from the data set, other than only
quantitative considerations should be used to determine an optimal number of
levels. Another research direction should be focusing on situational CMM design
and overcome the “one size fits all” assumption of our CMM. The Rasch analysis
method enables the development of dedicated CMMs for specific sub-samples. Not
least, investigating the actual impact of process orientation and process management
on different dimensions of hospital performance and an institution’s competitive-
ness represents an interesting avenue for further research.

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and
the source are credited.
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Appendices

C4 We practice a culture of open communication.

Employees are encouraged to contribute their own ideas for (care)

A. Questionnaire
Dimension Rating
Culture disagree agree
2 -1 0 41 42
Our senior management does not apply an authoritarian leadershi
¢l style. ¢ ey ’ o ooaoao
Communication in our hospital spans departmental and clinical borders
€2 (horizontal). o ooaoao
C3 Communication in our hospital spans hierarchical levels (vertical). O 0O 0O 0O g
O 0004
O 0o0o0o

= process improvement. O U
Strategy disagree agree
2 -1 0 41 42
The strategy of our hospital is consistently supported on all hierarchical
s levels. & ’ v uoooboado
Cross-departmental exchange of information is a fundamental element
52 of our strategy. o oooao
Cross-departmental and cross-clinical cooperation is a fundamental
53 element of our strategy D D D D D
54 Adherence to our strategic objectives is continuously reviewed. O O 0o o g
Structure disagree agree
-2 -1 0 +1 +2
There are no or little barriers between the departments (clinics) of our
srr - fher P (clinics) O O0o0oao
pital.
‘We regularly employ interdisciplinary teams consisting of members
Sur2 from different medical professions. uoooboado
Decisions (on both patient care and hospital organisation) are made
Sir3 collectively. o ooaoao
Practices disagree agree
2 -1 0 41 42
PI (Care) processes are broadly documented and/or modelled. O O 0o o g
Process owners (e.g. case managers) have sufficient authority to issue
P2 directives. (e eers) Y O 0O0oa0oano
Our staff is able to name and de-scribe the different (care) processes of
P3 upstream and downstream departments (clinics). o oooab
All work in our hospital is fundamentally process-oriented (following
P the patient flow). o ooaoao
P5 The performance of all (care) processes is reviewed onaregularbasis. [ [ [ [0 [
Performance measurement results are used to change and adapt (care
P ¢ e 0o o oo
processes.
Information Technology disagree agree
2 -1 0 41 42
Our hospital information systems are easy to use and support clear and
1 understandable interaction. o ooao
Our IT team facilitates a timely and high-quality availability of
2 required (patient) data. o oo
T3 Our hospital information systems are well integrated and support a O oOoO o

smooth flow of complete patient care.
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Reliability and separation of measures Rasch analysis

Following Linacre et al. (1998) person separation (<2, person reliability <0.8) with
a relevant hospital sample implies that the instrument may not be not sensitive
enough to distinguish between high and low performers. Low item separation
(<3 = high, medium, low item difficulties, item reliability <0.9) implies that the
hospital sample is not large enough to confirm the construct validity of the

instrument. Both person and item separation fulfil the mentioned criteria.

SUMMARY OF 129 MEASURED ORGS
| RAW MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD  MNSQ 257D |
| |
| MEAN 70.7 21.0 .47 .27 1.00 -.2 1.00 -.2 |
| S.D. 14.4 .0 1.03 .08 .47 1.6 .46 1.6 |
| MAX. 104.0 21.0 5.00 1.01 2.51 4.0 2.47 4.0 |
| MIN. 43.0 21.0 -1.21 .23 .25 -4.0 .25 -4.1 |
| |
| REAL RMSE .30 AD]1.SD .98 SEPARATION .26 ORG RELIABILITY 91 |
|MODEL RMSE .28 AD]1.SD .99 SEPARATION .54 ORG RELIABILITY .93 |
| S.E. OF ORG MEAN .09 |
SUMMARY OF 21 MEASURED ITEMS
| RAW MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD  MNSQ 257D |
| |
| MEAN 488.4 145.0 .00 .10 1.00 .0 1.00 -.1]
| S.D. 45.6 .0 .43 .00 .12 1.0 .13 1.1 |
| MAX. 556.0 145.9 .73 .10 1.23 1.9 1.29 2.3 |
| MIN. 408.0 145.0 -.65 .09 .82 -1.6 .81 -1.8 |
| |
| REAL RMSE .18 AD].SD .41 SEPARATION .14 ITEM RELIABILITY .94 |
|MODEL RMSE .18 ADJ].SD .41 SEPARATION .25 ITEM RELIABILITY .95 |
| S.E. OF ITEM MEAN .10 |

The subsequent Item-Response-Map shows the distribution of the participat-
ing hospitals and the relative difficulty of items. This illustration served as basis
for determining the CMM for hospital process management as illustrated in

Fig. 2.
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