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1.1

Introduction

In April 2000, Susan M. went for her preventive breast cancer screening
mammogram. The mammogram showed an abnormality, and Susan had to see a
surgeon. The first available appointment date was five weeks later. The surgeon
then decided he wanted the radiologist to perform a needle biopsy. The first
available appointment date for the radiologist was another four weeks later. ‘I
completely freaked out,’ Susan says. ‘I couldn't imagine spending another month
with this hanging over my head.’ Ultimately, a week after the needle biopsy Susan
was told by the surgeon that the abnormality was nothing to worry about.
Patients like Susan M. in the above example often have to wait for long periods
before they are seen by medical specialists, and subsequently need to wait
again for diagnostic examinations or for treatment while experiencing great
uncertainty about their illness. In 2007, 19.7% of all Dutch hospital
departments (medical specialties) indicated that patients had to wait longer
than four weeks for their first visit to the outpatients’ clinic, and 6.4% of the
departments indicated that after their first visit to the outpatients’ clinic,
patients had to wait longer than seven weeks for their clinical treatment1.
Although these waiting times still exceeded the desired period, they were
considerably less than they were in 2005. In 2005, respectively 22.8% and
9.1% of all Dutch hospital departments indicated that patients had to wait
longer than four weeks for their first visit to the outpatients’ clinic, and longer
than seven weeks for their clinical treatment1.
National and international attention to quality problems like waiting times and
the poor coordination of care activities has made hospital management and
medical specialists aware that the way care is delivered needs to be
reorganised. However, little is known about how to improve the organisation of
care delivery in terms of quality and efficiency. Moreover, it is not known how
new ways of organising care delivery should be implemented into a hospital’s
organisation. Until now, many of the ideas for improvements of coordination
and process control have been derived from research in industry, including the
successful concept referred to as ‘business process orientation’. This concept’s
breakthrough occurred at the beginning of the 1990s under the name ‘Business
Process Reengineering’2. Successful examples of the application of the
principles of business process orientation for the organisation of care delivery
to specific patient groups are known: for instance, involving women with
suspected breast cancer (see Box 1.1). It is unknown, however, whether
business process orientation or process‐oriented care delivery can also be
applied successfully at hospital level.
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Box 1.1

Process‐oriented care delivery for women with suspected breast cancer

For women with suspected breast cancer, the organisation of care has improved considerably
during the last 10 years. In the past, women were forced to wait for many days, or even weeks, to
see the medical specialist; then they had to return to the hospital many times for diagnostic
examinations, and were given the results at the earliest one week after the last examination.
However, the introduction of an ‘outpatient clinic for mamma care’ changed this. Women with
suspected breast cancer now have access to a special outpatient clinic within five days of the
initial mammogram. In this clinic, patients are attended to by a surgeon on a multidisciplinary
team that is devoted to deliver mamma care. On the same day as seeing the surgeon, the patient
receives all prescribed diagnostic examinations (palpation by surgeon or nurse practitioner,
diagnostic imaging [mammogram, echography], and cytology or needle biopsy). In addition,
appointments are made for further diagnostic examination such as MRI when this is indicated.
The patient is given the results of the examinations within five days of this first visit to the
hospital.

Therefore, this thesis aims to extend the knowledge in the field of health care
operations management by testing the hypothesis that the implementation of
processoriented care delivery leads to better outcomes in terms of quality and
efficiency at hospital level. The scope of this thesis is limited to the process‐
oriented organisation of patient flow. Hence, organisation of the flow of other
resources through the hospital such as capital, labour, and materials (supplies
needed for operations, medical files, and so on) are not taken into account.
In this introductory chapter, attention is first paid to the organisational
characteristics of Dutch hospitals, the setting of this study. Next, we describe
how care delivery has been organised traditionally, and try to explain why and
how hospitals should work towards a process‐oriented way of care delivery.
Subsequently, certain conflicts that can evolve during the introduction of
process‐oriented care delivery in a hospital are discussed. This chapter ends
with the general aim, research questions, and an outline of this thesis.

1.2

Dutch hospitals: organisational characteristics

As a result of the tendency towards specialisation in the medical profession,
Dutch hospitals traditionally have functional organisation structures3. Within a
functional structure, organisational departments are built around the skills and
knowledge of their professionals, like internal medicine, radiology, and so on3‐5.
In this organisational structure, responsibilities are coupled to the different
organisational departments and not to care delivery processes. Below the level
of the hospital board are managers who are responsible for the performance of
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divisions or clusters. Within these divisions or clusters, operational units or
departments function with their own responsible managers. In these units or
departments, professionals are grouped according to their specialty.
In the Netherlands, most medical specialists (65%) are contracted but not
salaried by the hospital6, 7. As a result, medical specialists are poorly integrated
into the hospital organisation. However, specialists are responsible for the
patient’s medical care process and its outcome, and therefore play a crucial role
in the realisation of the hospital organisation’s objective. During the last 10
years, the hospital organisation and its contracted medical specialists have
demonstrated increasing integration by the implementation of dual
management structures, which means that medical specialists participate in the
management of hospitals. Thus, medical specialists are co‐responsible for the
policies, management, and organisation of care delivery. In practice, hospitals
give meaning to this dual management structure in different ways: for example,
by making a medical specialist a member of the hospital board or by the co‐
management of clusters of departments8. However, the divide between
management and medical specialists is not diminished. The reality is a strategic
control battle between hospital management and medical staff7, 9.
Due to the above‐mentioned characteristics, Dutch hospitals can be considered
durable virtual organisations: the patient may have the impression that
services are provided by one and the same organisation, but in fact many
different autonomous organisations, the medical specialties, are operating
behind the shared facade, and are involved in the delivery of services6. Within
this virtual organisation, each department operates as a separate ‘silo’ with its
own goals3, 4, because responsibilities are coupled to the different
organisational departments and not to care delivery processes. As a
consequence, the management of each organisational department is concerned
with maximising its own efficiency rather than with the efficiency of entire
patient care processes10. This means two sets of goals co‐exist and perhaps
compete: those at the strategic hospital level, where hospital policies and
strategic targets are set and investments required are determined, and those at
the operational department level, where freedom exists in terms of how to
organise operations6.
Additional information about Dutch hospital care is presented in Box 1.2.
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Box 1.2

Dutch hospital care

Hospital categories: Hospital care in the Netherlands is delivered almost exclusively in private
not‐for‐profit organisations. In 2009, there were eighty‐five general hospitals, eight university
hospitals, and a number of specialised hospitals11. General hospitals concentrate on treatment and
nursing. Twenty‐six of the general hospitals also provide medical training and highly specialised
care that requires expensive and specialised instruments (e.g. heart and neurosurgery, in vitro
fertilisation). University hospitals also conduct scientific research and education for medical
professionals, and develop new medical technologies and techniques. Specialised hospitals
concentrate on specific forms of care or on a specific illness (e.g. orthopaedics, asthma, epilepsy,
or dialysis).
Medical specialists (or clinicians): Most medical specialists work in one hospital. The majority
is self‐employed, working in a partnership with other specialists in the same field. In 2007, there
were 15,360 medical specialists in the Netherlands for approximately 16,4 million Dutch
inhabitants. This represents a growth of 20% compared to the number of medical specialists in
200012. However, the growth in full‐time equivalents of medical specialists is smaller: namely,
16%. Medical specialists are represented in the Medical Board of a hospital and are organised in
national professional groups per medical specialty.
Access to hospital care: In the Netherlands, general practitioners (GPs) are gatekeepers for
hospital care. Except for cases of emergency, patients only consult a medical specialist after
referral by a GP13. Between 2000 and 2007, the percentage of Dutch people who visited a medical
specialist at least once a year increased from 38 to 41%14. Some patients only visit a hospital for
diagnosis and/or therapy and then leave (outpatients), while others are admitted and stay
overnight (inpatients).

1.3

The organisation of care delivery within hospitals

Owing to institutional pressure, top management in Dutch hospitals currently
feels the need to pay closer attention to patients’ interests and to search for
ways to tailor the organisation of care delivery accordingly. This section first
explains the principles of the organisation of care delivery and the way in which
care traditionally is organised; it then describes why and how hospitals can
tailor the organisation of care delivery to patients’ needs or make care delivery
more process‐oriented.
The organisation of care delivery in hospitals belongs to the field of Operations
Management (OM). OM in hospitals concerns the design, planning, and control
of coordination mechanisms between patient flow and diagnostic and
therapeutic activities to maximise output/throughput given available
resources, taking into account different requirements for delivery (elective,
semi‐urgent, urgent), acceptable standards for delivery reliability (waiting
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times), and acceptable medical outcomes15. OM in hospitals has two aims:
increasing the efficiency and quality of care delivery.
The design, planning, and control of coordination mechanisms are determined
by the structure of the handled logistical concept. This concept consists of four
main elements16:
1. The basic form of an organisation or the main organisation structure;
2. The operating system;
3. The information system (where in the organisation is what kind of
information needed); and
4. The organisation of personnel (qualifications, competences and
responsibilities per task).
The strategic goals of an organisation (including logistic goals) make up the
starting point for the design of these four coherent elements. The alignment of
the four elements ultimately determines how care delivery is organised.

1.3.1 Traditional  functional  logistical concept for care delivery
As described in Section 1.2, hospitals traditionally have a functional
organisation structure. The structure of the logistical concept for the control of
patient flow within this traditional organisation can be described as follows:
The basic form of the hospital looks like a network (see Figure 1.1). Within a
functional structure, each department operates as a separate ‘silo’ with its own
goals3, 4. Due to current increasing specialisation, the patient’s care process
frequently consists of a chain of care activities delivered by different
departments.
Figure 1.1 Functional basic structure (based on: Van Merode et al. [2004]17)

In the operating system of a hospital with a functional basic structure,
departments are controlled independently of each other (see Figure 1.2), which
means that they do not exchange information for the planning and control of
patient flows (‘stand‐alone’). As a consequence of the functional structure, each

Chapter 1

│15

care activity within a chain is planned on the basis of availability of resources,
after the previous care activity is completed. This leads to considerable
coordination and to a number of transfer points per patient. The result is an
indeterministic or fuzzy pattern of patient flow through the hospital. After all,
there are many ways in which each patient can move through the hospital’s
necessary chain of care activities.
In addition, the availability of departmental capacities is frequently not based
on actual demand, but is determined without information about the volume and
the type of patients needing to be served (‘push’ planning). For example, the
planning of an operating theatre – which determines which medical specialty
may use the operating theatre at which time of the week – is set down yearly.
This planning is thus done before patients are scheduled for surgery, and
therefore before the needed operating capacity per day per medical specialty is
known.
Figure 1.2

Functional operational control system – ‘stand alone’

The way in which processes are controlled determines what information is
needed by whom to take the appropriate decision at the right moment. In a
functional logistical concept, every department controls its own patient flow
with the aim to optimise its capacity use, which makes the degree of capacity
utilisation important information with regard to controlling the departments.
Within the functional logistical concept, personnel is organised according to
specialisation.
As described in this chapter’s introduction, the use of this functional logistical
concept has led to waiting times and delays in patients’ care process.
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1.3.2 A processoriented logistical concept for care delivery
Before explaining ways to tailor the organisation of care delivery with respect
to patients’ needs, the reasons for developing a process‐oriented logistical
concept as a manner to take patients’ requirements into account are discussed.
Reasons for changing the functional logistical concept of hospitals
Hospitals are currently under external pressure to improve the quality and
efficiency of care delivery, and more specifically to improve the coordination
between specialists’ subtasks to provide all components of care needed by
patients. This is a result of several developments, which include:
‐ An increased complexity of processes as a result of changes in health care
needs, the use of new technologies, and increased specialisation. The
increasing number of patients with more multidisciplinary health care
needs calls for additional coordination. At the same time, the increasing
specialisation of medical professionals and the development of new
technologies increasingly divides care delivery into specialist subtasks that
require even more coordination18;
‐ The need for efficient utilisation of resources and reduction in costs due to
political pressure to control health care expenditures. In the Netherlands,
health care expenditures increased from 26,9 billion euro in 2000 to 42,5
billion euro in 200614;
‐ Increased pressure on the part of stakeholders – patients and health
insurance companies – to improve the quality and efficiency of services,
among others by decreasing waiting lists and in‐process waiting times6.
These pressures to improve the quality and efficiency of care delivery are
formalised by governmental actions. Since 1996, Dutch hospitals have, for
example, been bound by law to provide effective, efficient, and patient‐centred
care delivery19. In addition, the Dutch government has introduced regulated
competition in the hospital sector to force hospitals to rethink their
performance (price‐quality ratio, focus on patient’s needs). Further, the
government has implemented a new case‐mix‐based reimbursement system
that aims to stimulate coordination of care activities in care processes and the
efficiency of care delivery. This new reimbursement system will gradually
replace the fee‐for‐service payment of hospital care, which rewards delivery of
individual procedures (i.e. hospital admissions, number of in‐patient days) up
to a predefined maximum20. In this new system, hospital budgets are based on
the number of delivered Diagnosis Treatment Combinations (DTC). A DTC
consists of all diagnosis‐ and treatment‐related costs incurred by the hospital
and the medical specialists. Thus, it covers the whole chain of delivered
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services: from an initial consultation or examination to the final check‐up21.
Consequently, instead of on the number of individual procedures, hospital
budgets become dependent on the efficient and effective delivery of DTCs, and
thus the total path of diagnosis and treatment of a patient, which consists of
several subtasks. However, also within this new system hospital budgets are
not open ended. Hospitals negotiate with health care insurers regarding the
maximum number of DTCs they may deliver within 1 year.
However, it is difficult to meet these requirements for care delivery within a
functional organisation because of the limited possibilities of managers to
control the many coordination and transfer points in the care processes5. This
is due to:
‐ The ill‐defined ownership of care processes for a defined category of
patients versus the clearly defined responsibilities of the medical
specialties contributing services. Specialists play a key role, as they decide
on the patient’s transfer to a next stage in the process, but the coordination
of care activities within the process as a whole does not lie in their hands6;
‐ The limited sharing between medical specialists and managers with regard
to available information about the chain of operations that forms the
patient process;
‐ The need to coordinate different parts (departments) of the hospital
organisation, without being able to control all parts of the organisation6.
Therefore, the need to improve the quality and efficiency of care delivery calls
for a new logistical concept.
Processoriented logistical concepts
To optimise patients’ care paths through the hospital, the complexity of service
integration with its many coordination and transfer points in the care process
must be reduced17. According to Galbraith, this can be accomplished in two
different ways:
A. Changing the operating system of the logistical concept; or
B. Changing the basic form of the organisation22.
Both ways lead theoretically to a more process‐oriented organisation of care
delivery.
Ad. A. Changing the operating system to a processoriented operational control
system
Within this approach, top management decides to keep the functional basic
structure and to change the operating system towards a process‐oriented
operational control system for patients who need standard care: namely, those
for whom the required components of care delivery are known ahead of time
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because they are embedded in guidelines, task routines or protocols23 (see
Figure 1.3). This system implies that individual patients’ demands are
aggregated into logistically homogeneous groups and that departments
exchange information to coordinate the flow of these patient groups across
department boundaries. Information exchange is then used to bridge barriers
erected by the functional organisation structure by bringing together all
medical specialists that are involved in the delivery of care to a specific patient
group24. As well as this, the information exchange gives departments the
opportunity to adjust their capacity planning to the expected demand of these
patient groups, which reduces the chance of waiting times and delays for those
patients (‘pull’ planning).
Figure 1.3

Process‐oriented operational control system within functional organisational
structure – ‘integration by communication’

Thus, within this approach, hospitals organise care pathways or programmes
for specific patient groups, which establish the sequence of care activities
(diagnostics, consultations, treatment) along with the responsibilities of
professionals involved in the diagnosis and treatment of homogeneous patient
groups, as in the example of ‘process‐oriented care delivery for women with
suspected breast cancer’ described in Box 1.1.
Ad. B. Changing the basic form of the organisation to a processoriented basic
structure
In this approach, top management decides to restructure its basic structure into
new self‐contained multidisciplinary departments that are based on the needs
of the patients (see Figure 1.4). These departments are then composed in such
a way that they can handle a care process as comprehensively as possible, have
relatively few interdependencies with other departments, and an
indeterministic patient flow is reduced4, 25, 26.
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Figure 1.4

Process‐oriented basic structure

As a result of this change in basic structure, a change in the operational control
system is not needed because departments now handle a care process integrally
(see Figure 1.5). Within the organisational units, the tasks are performed
autonomously and integratively by cross‐functional teams 27. In comparison
with functional logistical concepts, employees are confronted with more
diversified and multifaceted tasks. In the case of complex processes, the
functional division of work within the team can be maintained; the
coordination is still facilitated by the elimination of departmental borders
between team members4.
Figure 1.5

Process‐oriented operational system within a process‐oriented basic structure
(‘integral control’)

This change in the basic structure is not only convenient for patients who fit
within one multidisciplinary department (shorter waiting time, even fewer
patient transfers between departments) but it also simplifies the coordination
of patient flow in the organisation, which in its turn makes more precise
planning possible28. Patients who have to be treated within more than one
multidisciplinary department also experience advantages because fewer
transfers are needed. The feasibility of a process‐oriented basic structure is
limited by the pronounced functional specialisation of medical professionals,
which is indispensable because of the know‐how intensity of many hospital
services4. Moreover, it is not clear whether the creation of multidisciplinary
departments will be feasible for strategically less important services (e.g. to
small multidisciplinary patient groups).
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An example of a hospital that handles such a process‐oriented basic structure is
the Mayo Clinic in Rochester (US). This hospital is strongly differentiated with
respect to patient groups or type of illness. For each patient group, for example
heart diseases, an integrated system exists from prevention to revalidation.
Medical specialists and allied health professionals are specialised in the
treatment of a certain patient group. Each patient experiences a hospital
specialised for a specific illness.
These process‐oriented logistical concepts described in this section ([A] the
implementation of a process‐oriented operational control system and [B] the
implementation of a process‐oriented basic structure) require different
information systems and another organisation of personnel. In this kind of
organisation, the performance of care processes and in‐process waiting times
become more important than the capacity utilisation of departments. This
means that ICT systems have to be redesigned to deliver the correct
information to the person who has to take the timely decision to control care
processes. In addition, division of tasks, competences, and responsibilities have
to be reconsidered. It requires that medical specialists and allied health care
professionals specialise in specific diseases, and that management is
responsible for the efficient performance of care processes instead of for the
capacity utilisation of their department.
To achieve optimal efficiency, the physical layout of a building ideally has to
support the new process‐oriented logistical concept 29. The layout influences
work processes, patient flow, information, and decisions across the
organisation. However, as experts have noted, a supporting physical layout is
extremely difficult to realise in a pre‐existing building30.

1.4

Implementation of new logistical concepts in a hospital
organisation

In the previous section, we described two possible ways to change the logistical
concept in such a way that patients’ needs are integrated into the way care is
delivered. These changes need to be introduced into the hospital system. As
described in Section 1.2, a traditional hospital system exists of top
management, divisions, and functional departments, in which medical
professionals are grouped according to their specialty; this system needs to
operate within a hospital building in order to reach organisational goals.
Conflicts arise when goals and decisions of the components of this traditional
hospital system (top management, divisions/departments, medical profes‐
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sionals) and preconditions such as the hospital building layout are not aligned
with each other when a new logistical system is introduced. Figure 1.6
visualises three types of conflict. In this section, these conflicts are discussed
and possible solutions are suggested.
Figure 1.6

Three types of conflict

Hospital system
Conflict 1

Hospital
building layout

Top
management

Strategic goals and decisions
including logistical concept

Divisions and
Departments

Goals and decisions of
divisions and departments

Medical professionals

Conflict 2

Goals and decisions of
medical professionals

Conflict 3

Professional groups per medical specialty

Conflict 1: Conflict between the physical layout of a hospital building and
a processoriented logistical concept
To achieve optimal efficiency, the physical layout of a building ideally has to
support the logistical concept being applied. The basic form of the logistical
concept is frequently also the basis for the layout of the hospital building, such
as the organisational separation of outpatients’ and inpatients’ clinics in a
functional basic form31. However, the life cycle of a hospital building is much
longer than that of a logistical concept. During the life of a building,
environmental changes occur, such as ageing populations, more demanding
patients, new insights concerning treatment, and technological developments.
These may lead to changes in the logistical concept, like the change towards a
process‐oriented logistical concept. As a consequence, there will be a conflict
between the layout of a hospital building (which is based on the basic form of a
previous functional logistical concept) and the newly applied logistical concept,
which can result in the implementation of the process‐oriented logistical
concept having limited effects.
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Possible solution: since a hospital building layout is static and can only be
altered at considerable expense, it is essential to create flexibility in the
building to overcome this conflict between the layout of the building and newly
developed logistical concepts. This flexibility can, for example, be created
through the standardisation of consultation rooms 32. Medical professionals of
different specialties are then no longer bound to a specific section of the
hospital to perform their subtask in a care process. To ensure that the flexibility
of the designed hospital building layout fits a desired logistical concept, the
layout should be assessed before the hospital is built, based on possible future
developments in logistical concepts and changes in patient mix.
Conflict 2: Conflict between top management’s wish to implement a
processoriented logistical concept, the responsibilities of departments,
and interests of medical specialists
An effective implementation of a process‐oriented logistical concept requires
that the efficiency of care processes is given priority above the capacity
utilisation of a department, both by department managers and medical
specialists. After all, there is a trade‐off between short waiting times and
capacity utilisation: a higher capacity utilisation (‘full agendas’) reduces the
possibility of immediate care for patients, and leads to waiting times28. In the
traditional Dutch hospital organisations in which middle managers are
responsible for the performance of their departments or divisions, the need for
coordination at process level can consequently lead to friction with
management responsibilities at division or department level. As departments
lose autonomy, medical specialists feel they are less able to influence working
conditions and to have control over their production. This hampers the
implementation of a process‐oriented logistical concept.
Possible solution: One way to overcome this conflict between top management’s
wish to implement a process‐oriented logistical concept on the one hand, and
the responsibilities of departments and the interests of medical specialists on
the other hand, is for top management to base the allocation of financial means,
in whole or in part, on the total care of a patient during an acute episode of
illness33. This is in line with the theory of target engineering, which states that
external pressures related to payment systems can be used to bridge internal
conflicts of interests hampering efficiency and quality5, 34. As a result of the
process‐based payments, chain of care members have to work together from
the start to organise care delivery in such a way that it will deliver full value.
The result should be that the care delivery becomes better adapted to the needs
of patients, but also that quality and efficiency improves as chain of care
members analyse, redesign, and monitor their processes in more detail.
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Conflict 3: Conflict between the autonomy of medical specialists while
delivering care in accordance with the values of their own professional
groups and the requirements of a processoriented logistical concept
The introduction of a process‐oriented logistical concept requires from
managers and medical specialists another view of the reality. They have to shift
their focus from function to process. However, this change of perspective brings
professionals into an area of conflict: medical specialists want to practise their
profession autonomously in accordance with the high professional values of
their own group, but are also expected to contribute to the process‐oriented
care delivery35. Medical professionals who have grown accustomed to working
in keeping with particular procedures during years of training and education
have to change their routines36. They feel that their autonomy at the level of
care delivery to an individual patient is being limited because their action has
to fit the path chosen37. This feels to them as though they have to give up part of
their professional autonomy, as the implementation of process‐oriented
logistical concepts requires that the components of care delivery to specific
patient groups be standardised. Consequently, these new routines or ‘rules for
work processes’ do not develop automatically when top management decides
to implement a process‐oriented logistical concept.
Possible solution: There are many kinds of process improvement or innovation
methods to develop routines that fit a process‐oriented logistical concept. It is,
for instance, assumed that the use of process improvement or innovation
methods that focus on changing the patterns of interaction between
professionals and the redesign of the overall work flow stimulates
professionals to develop and implement new routines. However, a precondition
is that professionals are motivated to participate in projects that aim to set new
routines. Professionals can then execute their autonomy with other involved
professionals in deciding what form a standard care programme should take.

1.5

Study aim and research questions

Central hypothesis: ‘The implementation of processoriented care delivery leads
to better outcomes in terms of quality and efficiency at hospital level’.
In order to test the central hypothesis of this thesis, the overall research
question is:
‘Is the implementation of a processoriented logistical concept effective for
improving quality and efficiency of care delivery at hospital level?’
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The general research question is divided into a number of sub‐questions and is
explored in several studies. The designs and methods used in these studies are
described in the chapters of this thesis. First, it is important to know which
process‐oriented logistical concepts top management wants to implement to
improve the quality and efficiency of care delivery at hospital level: does top
management tend to change the operating system and/or the basic form to
strive towards process‐oriented care delivery? And how effective are these
logistical concepts in improving the quality and efficiency of care delivery? This
leads to the first research question:
1.

‘Which processoriented logistical concepts do hospitals implement to deliver
processoriented care, and how effective are these in improving the quality
and efficiency of care delivery?’

As described in Section 1.4, it may be expected that the success of a process‐
oriented logistical concept is influenced by a number of conflicts that may arise
when a new logistical concept is introduced in a hospital organisation. In this
thesis, the possible effects of an evaluation of the flexibility of hospital building
layout, a process‐based payment system, and implementation methods used to
overcome the accompanying conflicts are assessed in order to explore whether
the use of these ‘tools’ may positively affect the outcomes of the
implementation of a process‐oriented logistical concept. This leads to the
following research questions.
2.

‘Does evaluation of the flexibility of hospital building layout contribute to the
implementation of a new logistical concept?’

3.

‘Do processbased payments contribute to the implementation of a process
oriented logistical concept?’

4.

‘Do improvement and innovation methods contribute to the implementation
of a processoriented logistical concept?’

1.6

Outline of thesis

The research questions are addressed in Chapters 2‐7 of this thesis (see Table
1.1). Chapter 2 deals with the first research question. It presents a literature
review on experiences of hospitals that have implemented process‐oriented
logistical concepts of care delivery. Next, in Chapter 3, the contribution of an
evaluation method to examine the flexibility of hospital building layout with
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regard to the implementation of new logistical concepts is assessed using
computer simulation techniques. Chapter 4 is concerned with the third
research question, analysing the effect of process‐based payment systems on
the implementation of a process‐oriented logistical concept. Subsequently, the
contributions of a process innovation and improvement method on the
implementation of a process‐oriented logistical concept are assessed in
Chapters 5 and 6. Chapter 5 focuses on the effectiveness of a process innovation
method that radically implements the process‐oriented logistical concept, and
Chapter 6 centres on the effect of a process improvement method that aims to
implement incrementally a process‐oriented logistical concept with the help of
standardised change ideas. Finally, Chapter 7 presents the main findings of this
thesis on the sub‐questions, along with a discussion addressing some
considerations of the research, and conclusions regarding the main research
question. In addition, several recommendations for future research and
hospital practice are presented.
Table 1.1

Overview of the thesis

Research question

Chapter

1.

Implementation of process‐oriented

Chapter 2 Towards an organisation‐wide process‐

logistical concepts and their

oriented organisation of care: a literature review

effectiveness in hospitals
2.

Contribution of an ex‐ante evaluation

Chapter 3 Evaluating hospital design from an

method for hospital building layout

operations management perspective

to the implementation of new logistical
concepts
3.

4.

Contribution of process‐based payment

Chapter 4 Does case‐mix‐based reimbursement

systems to the implementation of a

stimulate the development of process‐oriented care

process‐oriented logistical concept

delivery?

Contribution of process improvement/

Chapter 5 How to implement process‐oriented care:

innovation methods to the

a case study on the implementation of process‐

implementation of a process‐oriented

oriented in‐hospital stroke care

logistical concept

Chapter 6 Applying the quality improvement
collaborative method to process redesign: a
multiple case study
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Chapter 2
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2.1 Background
During the last decade, hospitals have tried to move from functional to process‐
oriented organisation forms. In a process‐oriented hospital, the focus is on the
process of care instead of on functional departments such as radiology and
internal medicine. The central idea of process‐oriented organisation design is
that organising a hospital around care processes leads to more patient centred
care, cost reductions and quality improvements1. The breakthrough of the
process‐orientation concept took place at the beginning of the 1990s under the
name ‘business process reengineering’1. Since then, many hospitals have
undertaken actions to make care delivery more process‐oriented, for example
by the implementation of care programmes, clinical pathways or care pathways
for specific patient groups. However, many hospitals struggle with the question
of how to deal with process‐orientation at hospital level. The realisation of
process‐orientation within the entire hospital organisation demands more of an
organisation than performing single projects. Hospitals need to balance the
optimisation of care processes with efficiency in use of resources in the
functional departments, for example the use of scarce resources by several
patient groups2.

2.1.1 Theory
Processoriented organisation design
Traditionally, hospitals have a functional organisation structure. Within this
organisational design individuals with a similar area of expertise are grouped
into departments1, 3‐6. In this functional organisation design all departments
strive to optimise their own functioning, but are often unable to integrate their
services to meet the needs of patients7. A complex set of patient flows emerges
where the care of the patient, their records, and the resources necessary for
care have to be transferred across department boundaries in ways that are
hard to predict7. Bottlenecks occur where one department pushes patients into
another department that is not ready to take care of them. Due to this lack of
coordination between departments, a functional organisation usually struggles
with adaptation and efficiency problems in care processes 7.
According to Vera et al. (2007)1, it is necessary to overcome the functional
division of labour when an organisation wants to become process‐oriented.
Within a process‐oriented organisational design the focus is on the process of
care instead of organisational departments. The organisational design is then
dominated by cross‐functional patient flow. Further, the optimisation of the
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performance of each department becomes subordinate to the optimisation of
the patient flow across the hospital2, 8. Additionally, it is important that all
members of the different disciplines involved in the care delivery of a patient
work together as a group and strive to achieve common goals 4, 9. Ideally, the
physical layout is also adapted to the care processes7, 10. However, experts have
noted that this is extremely hard to achieve in a pre‐existing building11. Table
2.1 outlines the distinctions between functional and process‐oriented organisa‐
tional design.
Table 2.1

Characteristics of functional organisation and process‐oriented organisations
Functional organisation

Processoriented organisation

Organisation

Similar capacities are grouped in a

Similar capacities are grouped in a

design

department (according to their

department (according to their speciali‐

specialisation, education and

sation, education and training)1, 3,

training) , product layout

product layout39 with additional

1, 3

39

coordinating structures (e.g. care
programmes)4
‐ or ‐
Multidisciplinary organisational
departments which are organised
around and based on care processes1, 13,
process layout7, 10, 39, layout follows
process13
Organisational

Vertical orientation40, objectives for

Patient‐oriented13; horizontal

Orientation

an organisational department can

orientation that cuts across the

only be linked indirectly to value for

organisational departments4, 13,

the patient13

activities can directly be linked to value
for the patients10, 40

Management

Managing departments (pieces of the

Managing processes (holistic view)14, 40,

focus

process)40, optimising department

optimising patient flow

performance (capacity use)7
Decision

Centralised14

Devolved to multidisciplinary teams13

Responsibility

No one is in charge of the processes,

Process owners have the full

for care

because work is organised around

responsibility for the effective and

processes

tasks13

efficient running of a care process13

making

 table 2.1 continues 
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 table 2.1 continued 
Functional organisation

Processoriented organisation

Coordination

Ad hoc, frequent handovers of

Systematic coordination of handovers

between

patients between departments which

and co working as rule 41 through

departments

remain largely uncoordinated

additional structural coordination

40, 41

dimensions at the top of the functional
structure13
‐or‐
Departments have relatively few
interdependencies because everyone
relevant to the process belongs to the
same department, coordination across
departments is kept at a minimum1, 13
Patient flow

Unstructured, unforeseeable and ill‐
defined

7, 40

, and therefore a lot of

variation in care activities for the

Defined40 and therefore predictable7,
except for clinical exceptions to
standardised care processes

same patient groups
Inefficiency

Lots of waste and transfer points

Lower inefficiency costs in care

costs in care

resulting in inefficiency costs in the

processes then in functional

processes

care processes7

organisation, because waste and
transfer points are reduced7

Implementation of hospital wide processorientation
Vera et al. (2007)1 and Gemmel et al. (2008)4 described two main approaches
to redesign functionally oriented care delivery to a more process‐oriented care
delivery:
A. By implementing coordination mechanisms;
B. By organisational restructuring.
Ad. A. By implementing coordination mechanisms
In the coordination mechanism approach the functional organisation is not
changed, but coordinating structures, like care programmes or clinical
pathways, are put on top of the existing organisation structure for the
realisation of a smooth patient flow across boundaries of hospital
departments4. These coordinating structures, in the form of lateral connections,
are used to bridge barriers erected by an organisation’s structure. They
establish the sequence of care activities (diagnostics, consultations, treatment)
and the responsibilities of professionals involved in the diagnosis and
treatment of homogeneous patient groups. As a consequence, everybody
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involved in the care process should know what to expect in the next, and
previous, steps.
Ad. B. By organisational restructuring
In the organisational restructuring approach, an organisational restructuring
has to take place in which the needs of a patient form the basis of the new
organisation structure4. This means that the health care chain, which contains
multiple services and disciplines, has to be optimally organised and integrated
with reference to the actual needs of the patient. In the extreme case, every
patient can be regarded as a ‘project’ for which specific resources are
temporarily united4. An aggregation of similar projects has been called a
’product line’12. These product lines are then organised in separate
multidisciplinary departments, which bring together clinicians, nurses, allied
health professionals, management staff, and clerical staff. These
multidisciplinary departments can handle a care process as comprehensively as
possible and have relatively few interdependencies with other multi‐
disciplinary departments1, 13, 14.
The adoption of either of these approaches does not automatically imply an
increase in process‐orientation4. To effectuate process‐orientation, a change of
work processes is needed as well. Clinicians, for example, have grown
accustomed to working according to particular procedures during years of
training and education15. These routines are repetitive, recognisable, patterns
of actions. Routines are confirmed and bound by formal, informal, written or
unwritten rules16, 17 like organisational procedures, protocols and guidelines for
care delivery, contracts, agreements and job descriptions 15. Adoption of an
approach to move towards a process‐oriented organisation is an adoption of a
collection of rules as well, which, like other rules, are intended to structure,
guide, constitute, allow, oblige or prohibit particular actions and interactions.
However, these new rules are not always followed17 and it is unknown which
(combination of) rules are effective.

2.1.2 Study aim
In an effort to extend the knowledge about transitions towards process‐
orientation at hospital level, we performed a literature review. The aim of the
literature review is to report and discuss approaches that hospitals adopt for
the development to process‐oriented organisations and the accompanying
factors for success and failure in order to derive lessons for future transitions.
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2.2

Methods

2.2.1 Search strategy
We searched the Pubmed, Embase and Business Source Premier (BSP)
databases for relevant English language articles with an abstract from January
1998 through May 2009. First, we searched the Medical Subject Headings
database to find useful keywords (MeSH headings) and selected six potentially
relevant terms: Efficiency, Organisational; Patient‐Centred Care; Process
Assessment (health care); Organisational Innovation; Product Line
Management; Hospital Restructuring. Next, we performed a Major Topic search
in Pubmed using these MeSH terms in combination with the MeSH headings
Hospitals and Hospital Administration. These two terms were added to the
search command because every study had to involve a hospital redesign
regarding the management of the internal organisation of the hospital. In
Embase we used the selected MeSH subheadings as keywords in our search. For
the search in BSP, the list with all available standard keywords (subjects) in the
database was scanned to find useful subjects. We selected 15 potentially
relevant terms (‘advanced planning & optimisation’, ‘advanced planning &
scheduling’, ‘business logistics’, ‘business logistics management’, ‘corporate
reorganisations’, ‘health care reform’, ‘organisational change‘, ‘organisational
structure’, ‘process optimisation’, ‘product lines’, ‘product orientation‘,
‘production engineering’, ‘reengineering [Management]’, ‘work design’,
‘workflow’). We searched the BSP database with these keywords in
combination with the term ‘hospital’.

2.2.2 Study selection and data extraction
After performing our search with the selected MeSH headings, articles were
reviewed on the basis of the title and abstract. The studies had to assess
hospital redesign that aimed to improve the control of at least two interfering
care processes in terms of process‐related topics. The studied redesigns should
not (mainly) be aimed at changing the specifics of clinical practice, but should
concern improvements in the flow of patients through the hospital. Inclusion
and exclusion criteria are summarised in Table 2.2. We decided not to specify
inclusion criteria on outcome measures too strictly beforehand. Process‐
orientation is a broad concept, covering a variety of structure, process and
outcome parameters. Furthermore, we did not set criteria for the used study
designs for the evaluation of the redesigns towards process‐oriented
organisations. In order to understand and evaluate this kind of interventions

Chapter 2

│37

research methods need to shed light on the interaction between the
intervention and its context18. Therefore, studies using observational research
methods are also included in this study next to quantitative studies.
Table 2.2

Inclusion and exclusion criteria literature review

Inclusion criteria

Exclusion criteria

Article should:

Article focuses on:

‐ Contain an abstract;

‐ Staff satisfaction and/or change only concerns job

‐ Be written in English;
‐ Focus on hospital organisations;
‐ Address a restructure or redesign of
patient flow at organisational level, or at
least for two interfering care processes;
‐ Contain a description of the
transformation process/actual
intervention;
‐ Be a study and not an editorial, letter to
the editor, or opinion piece;
‐ Have been published after January 1st
1998 and before May 1st 2009.

redesign or responsibility changes;
‐ Changing the organisational structure or
redesigning at organisational level without aiming
improvement of patient flow;
‐ Changing the health structures at national levels;
‐ Changing hospital ownership or affiliation;
‐ Projects with main purpose of financial
improvement, except where this is used to form
basis of organisational change or incentives;
‐ Changing the organisation of a single functional
unit or a single care pathway;
‐ Change in software and/or hardware and IT with
no intended effect on patients flows;
‐ Description of methods, model and theories
without empirical data;
‐ The management of redesign and change projects;
‐ Redesign of buildings.

Two reviewers (LV and SC) independently scanned titles and abstracts to select
studies for consideration. Initial disagreements on study selection were
resolved by reaching consensus. Publications were selected for further
assessment of the full text if inclusion criteria were met or if it was impossible
to determine this based on the abstract. We used a standardised extraction
checklist to obtain data on the main characteristics of the redesigns, study
design, approaches used, relevant results, and factors for success and failure.
Further, we looked in particular whether hospitals undertook specific
measures to promote the adoption of new rules of the process‐oriented
organisation design within working procedures.
Additionally, we performed an extra search on the internet using Google® to
find additional information about the redesigns that were described in the
included articles of our search. For this search we used the name of the hospital
and the keywords ‘redesign’ and ‘reengineering’.
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2.3

Results

Figure 2.1 shows the flow of papers through the review. Overall, 325 abstracts
of articles published between January 1998 and May 2009 were identified.
During abstract screening, 282 articles were excluded because they did not
meet the inclusion criteria. A total of 43 articles was selected for detailed
review, 33 additional articles were excluded subsequently for not meeting
inclusion criteria. Three of the ten remaining articles described different
aspects of the redesign of policlinico A. Gemelli (PG)19‐21, and two other articles
described different aspects of the redesign of the Leicester Royal Infirmary
(LRI)22, 23. The remaining four articles described redesigns of Denver Health
(DH), Flinders Medical Center (FMC) and University of Wisconsin Hospitals and
Clinics (UWHC). As a result, a total of five redesigns are described in this
review. Our search on the internet using Google® provided extra information
about the redesigns of DH24, FMC25‐27 and LRI28, 29.
The study designs, approaches used, applied supporting measures for the
adoption of the approach, reported outcomes and factors for success and faced
challenges of the five included redesigns are summarised in Table 2.3 based on
the retrieved literature.
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Figure 2.1

Selection process for studies included in analysis

329 Potentially relevant articles identified and
screened for retrieval
Pubmed (n=200)
Business Source premier (n=113)
Embase (n=16)

4 duplicate articles excluded

325 Unique articles identified

282 articles excluded on screening titles and
abstracts
No focus on hospital organisations
No restructure or redesign at organisational
level, or at least for two interferring care
processes
Editorials, letters to the editor, commentaries
or opinion piece

43 Potentially appropriate articles identified for
further review
Pubmed (n=37)
Business Source Premier (n=6)
Embase (n=0)
33 articles excluded after fulltext review
No focus on hospital organisations
No restructure or redesign at organisational
level, or at least for two interfering care
processes
Focus is on staff satisfaction/ job redesign,
health structures at national level, change of
hospital ownership/ affliation, financial
improvement, change of a single department/
care pathway, change in ICT, redesign of supply
systems, redesign of buildings
Editorials, letters to the editor, commentaries
or opinion piece

10 articles included in final review
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administrative processes emergency care, then

patient‐oriented

To introduce a new

Uncontrolled before‐

costs

approach

approach

approach

restructuring approach

approach

care

oncology and paediatric

Heart and vascular care,

2000‐2004

Coordination mechanism Coordination mechanism Coordination mechanism Coordination mechanism Organisational

care)

(outpatients’ and clinical

All patient services

1995 – 1998

study

Uncontrolled before ‐ after

keeping quality high

financial health while

stabilising institutional

patient satisfaction, and

To improve efficiency and

States

centre in Madison, United

A 489‐bed tertiary care

approach

care)

(outpatients’ and clinical

All patient services

1995‐1998

evaluation

after study and a process after study

Uncontrolled before‐

stay) dramatically

length of in‐hospital

patient process times,

(including hospital costs, mentality; to reduce

performance in all areas

To improve hospital

hospital in Roma, Italy

(UWHC)

Hospitals and Clinics

University of Wisconsin

Applied

care)

surgical care, medical

Clinical and

Clinical care (first

2003 – 2007

services

2003 – 2008

conditions

negative antecedent

analysis of positive and

after study

patients

satisfaction
Uncontrolled before‐

medical and surgical

reductions, and job

after study, including an

department (ED),

efficiencies and cost

Uncontrolled before‐

through the emergency

Redesigned

period

Evaluation

Study design

To improve patient flow

safety and satisfaction,

United Kingdom

Adelaide, Australia

To improve patient

hospital in Leicester,

general hospital in

(PG)

Policlinico A. Gemelli

A (>)1000‐bed university A 1500‐bed teaching

A 500‐bed teaching

Infirmary (LRI)

Denver, United States

Leicester Royal

Flinders Medical
Center (FMC)

A 398‐bed hospital in

Denver Health (DH)

Overview of included redesigns

Aim redesign

Setting

Table 2.3
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Results

procedures

change working

Measures to

surgical wards; Results
of the medical wards are

(less congestion; reduced was not as dramatic as
initially anticipated
(initial targets were
ambitious); The overall
efficiency was not

emergency department
throughput time); No
outcomes reported for
the elective surgical care
process redesign

dropped patient calls;

cost savings

inpatient length of stay
data, improved from pre
service line metrics;

evaluation of its
performance)

service line

documented for each

satisfaction surveys were

improved patients

Patient satisfaction:

patient volume change,

efficiency, measured by

Operational: operational

regional market share;

increases in local and

net revenues, and

percent margin, improved

demonstrated improved

through a quantitative

reach goals of the

further improved to

positive but have to be

and reorganisation of

Financial: each service line

lines and departments

Incentives for product

(UWHC)

Hospitals and Clinics

University of Wisconsin

transformed (as assessed redesign

costs and organisation

introduction of the DC

redesign at the
on hospital services,

Positive results for
Positive results for the

Not reported

(PG)

Policlinico A. Gemelli

room expenses; fewer

The impact of redesign

Process management

Infirmary (LRI)

Not reported

Leicester Royal

Flinders Medical
Center (FMC)

Reductions in operating

Not reported

Denver Health (DH)
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leadership; Team‐based
problem solving; A focus

developed and tested in

preceding projects;

multidisciplinary
teamwork; Organisation‐
al readiness; Selection of
projects ‐ start the
redesign process with a
problem that obviously
needs to be fixed; Strong
performance manage‐
ment; A process for

support of the city;

Training of nurses,

clinicians and middle

managers in Lean

improvement

techniques; Previous

(positive) experience

with change

management

days

ways, i.e. Lean thinking

results in many different

the methodology and

ment; Communicating

maintaining improve‐

care units within the

mentality and facilitating

Political and financial

requirements

patients had similar

practices on units where

adopt universal nursing

of specialty care and to

hospital to centralise areas

reorganise and relocate

which made it possible to

Administrative support

achieve care efficiencies;

practice patterns to

willingness to change

of clinicians and their

Enthusiastic participation

break down the ‘silo’

Not reported

(UWHC)

Hospitals and Clinics

University of Wisconsin

with clinical practice;

Not reported

(PG)

Policlinico A. Gemelli

drew on her professional Ambitious targets;
status and familiarity
External facilitators to

Leader of transformation on patient journey;
was a clinician, who
Access to data;

executives; Clinical

built on ideas that were
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Challenges
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Care and the more usual
‘command and control’

occupations,

departments and sites is

managers who, once the
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hospital has safety net
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clinicians; To manage

infrastructure in

to implement

shortcomings in IT

techniques; To manage

problem is identified, see manage divergent views functioning is very
experience working with their role as coming up
about nature and
complex and interacts
these problem solving
with a solution that
purpose of services
with the entire hospital
and quality improvement front‐line staff then have between reengineers and

while they lack

techniques to clinicians

impeded; To promote the (top‐down) process
use of industrial
adopted by health care

departments. For

reengineer while clinical
laboratories was low; To

involve more hospital
example, in surgical

To manage changes that

(PG)

Policlinico A. Gemelli

commitment to

Infirmary (LRI)
To mobilise enough

Leicester Royal

Flinders Medical
Center (FMC)

To manage the tension
changes while horizontal between the bottom‐up
communication across
approach of Redesigning

To manage system‐wide

Denver Health (DH)

practice patterns

willingness to change

clinicians and their

collaboration of staff

To get agreement for

(UWHC)

Hospitals and Clinics

University of Wisconsin

2.3.1 Main characteristics of redesigns found
The articles reported on redesigns in Australia (FMC), Italy (PG), United
Kingdom (LRI) and United States (DH, UWHC)19‐23, 30‐32. Two of these redesigns
aimed to implement process‐orientation for all hospital services (PG, LRI)19‐23.
The other redesigns were limited to clinical care (DH, FMC) 30, 31 and three
service lines (heart and vascular care, oncology and paediatric care) (UWHC)32.
All redesigns aimed to improve the patient flow through the hospital, and some
had additional goals: cost reductions/efficiency improvements 19‐23, 31, 32, patient
safety31, patient satisfaction31, 32 and job satisfaction31.

2.3.2 Study designs
All redesigns were evaluated in uncontrolled before‐after study designs. From
the assessment of the PG, DH and FMC redesigns precise information on study
design, data gathering strategies and outcome measures were lacking. The
evaluation of the LRI redesign contained an assessment of changes in quantity
and costs of the health care delivered using routine hospital and health
authority data sources and specific monitoring data of the redesign
programme29. Besides, a process evaluation that aimed to describe antecedents,
context, implementation and impact of the LRI redesign and to derive lessons
regarding management of change, was performed29. For this process evaluation
additional qualitative data were gathered by documentation research,
interviews, and notes from informal conversations and observational data from
meetings. The evaluation of the UWHC redesign included service‐line metrics
on financial performance, operational efficiency and patient satisfaction, using
hospital data and patient surveys32.

2.3.3 Approaches used to move towards a processoriented organisation
Coordination mechanism approach
Four of the five redesigns (DH, FMC, LRI and PG) followed the coordination
mechanism approach for the implementation of process‐orientation. Three of
these redesigns (DH, LRI and PG) identified first common processing steps in
medical treatment processes of patients, e.g. triage, diagnosis and treatment.
They subsequently analysed and optimised these processing steps by
implementing coordination measures.
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Denver Health’s (DH) selected five overarching processing steps, ‘access’,
‘inpatient flow’, ‘outpatient flow’, ‘operating room flow’ and ‘billing’, as targets
for the redesign of clinical and administrative processes 24, 31. For each
processing step, a detailed map was created to diagram its current state, ideal
state, and likely future state. DH then initiated a series of week‐long ‘Rapid‐
Improvement Events (RIEs)’ five of which were conducted each month to
improve individual processes within each processing step. In these RIEs
processes were mapped and unnecessary activities removed. A RIE for the
processing step ‘access’ was for example to improve the telephone‐call
abandonment rate. Next to the optimisation of common processing steps, DH
focused on development of its infrastructure for information technology and
workforce (identifying the ‘right people’ through personnel selection
techniques).
Leicester Royal Infirmary (LRI) identified four hospital processing steps,
‘patient visit’, ‘patient test’, ‘emergency entry’, ‘hospital stay’, and planned to
redesign these processing steps within specially created ‘laboratories’22, 23.
Originally, they planned to redesign the ‘patient test’ and ‘patient visit’
(diagnostic services and outpatient clinics) first before redesigning ‘emergency
access’ and ‘patient visit’ (clinical care processes). However, this phased
approach was replaced by plans to redesign the processing steps concurrently
to reduce chances of creating a partially redesigned organisation and to manage
the interaction between hospital processes and challenging existing
departmental and functional boundaries. Nevertheless, reengineering became
more local than corporate because it was shaped and managed at the level of
groupings of functional departments. The ‘laboratories’ were dismantled and
the responsibility and accountability for redesign projects were shifted from
reengineers in laboratories to functional departments to better suit the
redesign of the processing steps to local interests and agendas.
The Policlinico A. Gemelli (PG) identified five processing steps of the medical
treatment process of patients as targets for their redesign: ‘emergency care’,
‘outpatient care’, ‘diagnostic service and laboratories’, ‘operating rooms’ and
‘medical/surgical care’19, 20. Subsequently, PG identified patient groups that are
processed equally within these processing steps, e.g. outpatients or inpatients
that are booking an outpatient (follow‐up) appointment. Next, they optimised
these processing steps, starting at the pre‐hospitalisation process and the
scheduling for outpatients appointments. The pre‐hospitalisation process was
for example optimised by planning all preoperative care activities (routine
tests, initial patient evaluation) on 1 day.
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In contrast to the three redesigns described, the Flinders Medical Center (FMC)
did not focus its redesign at the optimisation of individual processing steps of
care processes (e.g. scheduling outpatients’ appointments), but on the
optimisation of the patient flow between and within processing steps of care
processes25, 30. The FMC first divided the clinical care processes in emergency,
surgical and medical care. Within these three groups, FMC identified high
volume patient flows by searching for patient groups that had a number of
processing steps in common (‘patient‐care families’), for example for ‘short
emergency care’ (likely to be discharged) and for ‘long emergency care’ (likely
to be admitted). Next, they looked at the processing steps of the identified
patient‐care families to improve the sequencing of the processes involved by
eliminating ‘waste’: steps in a care process that do not add value to a care
process (e.g. waiting times, unnecessary movement of personnel and patients).
This involved mapping out the daily processes for clinical teams, then obtaining
agreement on new sequences. Once an efficient and effective way of
undertaking a process had been developed and agreed on, it became a standard
procedure. This happened for instance for the way medical staff organise their
day across the hospital25, 30. While using this method, the FMC worked gradually
towards process‐orientation of their clinical care processes: first they
redesigned all emergency care processes, followed by the surgical and medical
care processes.
Organisational restructuring approach
University of Wisconsin Hospitals and Clinics (UWHC) followed the
organisational restructuring approach. The UWHC gradually worked to a
product line matrix structure, in which disease‐and patient based processes are
streamlined in focused clinical units. An internal and external market analysis
led to the selection of the first three clinical areas (heart and vascular care,
oncology and paediatric care) for service line development 32. These three areas
had the necessary leadership in place, institutional strength, and there was
regional need for these services. The services were centralised to geographical
areas of the hospital dedicated to care and management of these patient groups.
This included relocation and redesign of hospital units and diagnostic facilities
for heart and vascular patients, the oncology service line and the construction
of a free standing adjacent children’s hospital tower32. In 2006, the UWHC was
planning to expand from three to six service lines. The newest additions were
transplantation, neuroscience and orthopaedics.
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2.3.4 Supporting measures to change working procedures
It appeared that two hospitals took supporting measures to promote
compliance to the rules of the process‐oriented organisation design on the
work floor. Within the redesign of LRI, hospital management tried to enforce
compliance by changing authority and power structures. LRI introduced
process management as an attempt to strengthen managerial accountability
and responsibility for patient processes at the level of the functional
departments; and to improve managerial communication and decision making
across functional departments22, 23. UWHC developed an incentivisation process
which allowed both departments and product lines to have financial rewards
for success, in order to enforce compliance to the new working methods as well
as to sustain the quality of all services that were not yet redesigned32.

2.3.5 Reported outcomes of the redesigns
There are large differences between the types of outcomes described. Of four
redesigns (FMC, PG, LRI and UWHC) data from before and after implementing
changes to become process‐oriented were reported 20, 30, 32. The reported results
of the FMC and PG redesigns were limited to a number of positive process
related outcomes of patient groups or specific departments (e.g. throughput
times, waiting times, length of in‐hospital stay)20, 30. LRI’s redesign led to
improvements but these were not as big as initially anticipated. Besides this
LRI’s system redesign did not lead to more overall efficiency22, 23. LRI did not
succeed in significantly reconfiguring previous patterns of organisation: clinical
directorates and specialties survived as organisational forms 23. The redesign of
UWHC resulted in improved operational efficiency, patient satisfaction and
financial performance32. Of the remaining redesign, DH, only qualitative
descriptions of the results were reported in the retrieved literature: ‘It led to
reductions in operating room expenses, fewer dropped patient calls and cost
savings’31.

2.3.6 Factors for success and challenges faced
In three redesigns (FMC, DH and UWHC) we found factors for success in the
retrieved literature, including: senior management support 27; clinical
leadership and involvement27, 31, 32; team‐based problem solving27; adequate
ICT support27, 31; administrative support32; ambitious targets27; external
facilitators27; organisational readiness27; selection and execution of projects in
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order of urgency27; using a change strategy that already proved to be
successful31; good communication and training in the quality improvement
techniques27, 31.
In the retrieved literature about all five redesigns challenges to the redesigns
were reported (see also Table 2.3). The main challenges that were reported by
the hospitals that followed the organisational restructuring approach were
related to the improvement techniques used within the redesigns, the
organisational structure, and the nature of care delivery. Three of the four
hospitals (FMC, DH and LRI) mentioned that the technique used for process
improvement was sometimes challenging. Two of these hospitals made use of
‘Lean’ as core technique, which originates from industry. The aim of this
technique is to optimise care processes or processing steps by the elimination
of activities that do not add value to the patients, like waiting times or
movements of staff and patients. In DH, the application of ‘Lean’ was sometimes
difficult because clinicians lack experience with this kind of improvement
technique31. In FMC, the ‘Lean’ technique posed a challenge to the middle and
senior managers30. They had to change roles from the traditional, top down,
problem solving responsibilities towards a more bottom‐up approach, in which
they first had to understand how the work is done as well, as what the root
causes of delays are and other impediments to flow, before they could come up
with a solution. In LRI, the redesign was based on Business Process Redesign,
which aims at radical improvements. Consistent with the logic that people need
to think big and radically to realise big improvements, LRI set ambitious aims
for its redesign, but these turned out to be too ambitious, which came at the
expense of learning and generated cynicism instead of interest and
enthusiasm28.
Furthermore, two hospitals (LRI and DH) reported that the nature of care
delivery prevented them to fully apply the selected approach to come to a
process‐oriented organisation. DH, did not feel free, like most firms in industry,
to delete services and focus on strategically important services31. This
hampered DH to free financial resources needed for the redesign. In LRI, the
nature of care delivery hampered ‘rolling out’ a redesigned process in a rapid
and mechanistic fashion. The need to tailor the redesigned processes to
different clinical situations took time.
In addition, three hospitals (PG, DH and LRI) reported that the existing
departmental and functional boundaries hampered the implementation of the
redesign. PG experienced that making changes was much more difficult in
departments which interact with the entire hospital than in departments, e.g.
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surgical wards, that are conditioned by one department, like the operating
room20. DH perceived a lack of horizontal communication across occupations,
departments and sites31. LRI experienced that making changes across the
interfaces of existing specialties and clinical directorates was a slow and
difficult process. The introduction of process management to improve
managerial communication and decision making across specialties and clinical
directorates could not significantly change this pattern 23. In contrast, the
hospital that adopted the organisational restructuring approach did not report
any of the above mentioned difficulties. Instead, the UWHC reported difficulties
in clinician collaboration32.

2.4

Discussion

Worldwide, hospital organisations are changing their functional structure into
structures which focus on patient care processes. In this literature review we
assessed five examples of hospitals that pursued a process‐oriented
organisational form and the accompanying factors affecting their success of
failure in the redesign process. The study points out that four out of five
hospitals tried to move to a process‐oriented organisation of care by the
implementation of coordination mechanisms. Only one of them followed the
organisational restructuring approach. From the results of these hospitals it
seems that the adoption of either approach can possibly lead to the desired
process‐orientation. The UWHC redesign demonstrated that the adoption of the
organisational restructuring approach can be relatively successful: patient
satisfaction, financial outcomes and operational outcomes of the redesigned
services were improved. However, the UWHC adopted the organisational
restructuring approach for only three, and later on six, strategically important
patient groups. This leaves the question whether the organisational
restructuring approach would also be successful for strategically less important
services or for the organisation of care delivery for patients with needs not that
do not fit within existing product lines. Vera et al. (2007) 1 already pointed out
that this could be difficult, because political and ethical obligations of hospitals
prevented them from withdrawing services to focus only on strategically
important ones.
Three of the four other hospitals (DH, FMC and PG) demonstrated that the
coordination mechanism approach can lead to positive results, but they did not
report on the results very extensively. FMC and PG only reported some general
results on process measures, and DH only reported qualitative descriptions.
LRI, on the other hand, evaluated its redesign extensively, but the results were
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disappointing: financial outcomes and practice patterns showed no
improvement. Patient satisfaction was not measured. From the reported factors
for failure it appeared that the adoption of the coordination mechanism
approach was constrained, particularly by the functional organisational design
of hospitals. Improvement of control at process level requires that departments
subordinate the performance of their department (utilisation of resources) to
the service level provided to patients (e.g. short access times, waiting times for
diagnostic examinations, and throughput times)33. An attempt of LRI to break
the previous pattern of the functional organisation by the implementation of
non committal process management, did not work23, 28. This underlines the
importance of measures that enforce compliance. Vera et al. (2007)1
recommend, for example, the establishment of incentives that are based on the
performance of care processes. Further, it seems that within this approach an
initial focus on logistically homogeneous patient groups, assisted by bottom‐up
knowledge of health care professionals, could help to overcome the functional
division of labour. From the description of the redesigns it appeared that the
redesigns that had an initial focus on overarching processing steps of medical
treatment of patients (DH, LRI and PG), in the end mainly implemented
improvements in departmental processes instead of improvements that made
patient flow more smoothly. For example, PG optimised the scheduling of
outpatients, DH optimised the outpatient flow and LRI the patient visit at the
outpatient clinic. Optimisation of these ‘isolated’ processing steps does not lead
to more collaboration between departments and more process‐orientation
within the whole care trajectory of patients. Besides, the optimisation of
linkages between the processing steps will in this way escape from the
attention of the hospital. However, it appeared from the FMC redesign that an
initial focus on logistically homogenous patient groups encouraged health care
professionals to work together as a group to optimise linkages between
processing steps, and to delete all steps in a care process that did not add value.
Next to these specific points of interest for the different approaches to become
process‐oriented, we could derive some more general lessons for future
redesigns from the results of the literature review. First, tailoring is needed. LRI
tried to roll‐out general redesigns of processing steps to every clinical situation,
but this appeared to be impossible due to the multitude of different clinical and
disease patterns. Second, clinical engagement, and additional support for the
use of quality improvement techniques, is crucial to the success of the redesign.
The evaluations of the DH, FMC, LRI and the UWHC redesigns pointed out that
changes to clinical services cannot succeed without the input of clinicians. On
the other hand, it appeared in two redesigns (FMC and DH) that clinicians lack
experience in applying improvement techniques. Besides, professionals
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working in hospitals already face huge demands on their time, and, justifiably,
may not always be willing to prioritise time consuming service redesign over
spending time with patients. Therefore, it is very important to involve clinicians
in redesigning services and to also offer them administrative support.
Unfortunately, we are not able to judge which of the two approaches delivers
the best results in which circumstances. For such an assessment more studies
are needed. Such studies have to include evidence on study design, objectives,
approach, patient population and results. Limitations of the review method
followed should be considered in interpreting the results. As in any review we
may have missed relevant studies. We believe that given the worldwide amount
of activity of hospitals to become process‐oriented, a very limited number of
studies has been published addressing approaches to move towards a process‐
oriented organisation design. This is probably due to the nature of the
phenomenon studied. Like other types of planned change or innovation,
(successful) organisation wide redesign moves sequentially from awareness of
gaps, to identification of solutions, implementation of selected solutions, and
institutionalisation of solutions12. This hampers evaluation and publication of
these kinds of interventions. Another explanation of the limited number of
studies we found could be the fact that process‐orientation in hospitals does
not succeed and that studies about failures are not published. The cause of
failure could be the strong institutionalised functional division of tasks in
health care systems, which is also apparent within the education of medical
professionals.
To extend theories and knowledge about the best approaches to become
process‐oriented, and how to overcome barriers to success, it is important to
assess each effort to implement a redesign and to assess it properly. Since
redesigns are complex interventions that are introduced into complex and
diverse ‘social worlds’34, 35, it is important that the types of research methods
used to understand and evaluate these redesigns shed light on the interaction
between the characteristics of the redesign and its context. Quantitative
research methods tend to focus on general trends and are unlikely to clarify
interaction processes between the redesign and its context 35‐38. Therefore we
recommend the use of diverse qualitative research methods (e.g. observation,
semi‐structured interviews) as well as quantitative methods. Qualitative
research methods provide an informative analysis ‘discerning what works for
whom, in what circumstances, in what respects and how’18. This analysis is
needed to provide a ‘thick description’ of the redesign process, i.e. a meaningful
description of the redesign process in its context. The quantitative
measurements have to include a wide range of measurements. Besides
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logistical outcomes, it is also important to measure financial outcomes, patient
satisfaction and process‐orientation of health care professionals. These last
measurements are very important: after all, top management may change
structures, including reporting responsibilities of middle and lower
management, but this does not automatically lead to more process‐orientation
in work processes, which is needed to effectuate the process‐orientation at
hospital level. Frequently, additional measures are needed to change old
working habits and routines.

2.6

Conclusion

Due to the limitations of the evidence, it is not known which approach,
implementation of coordination measures or organisational restructuring,
produces the best results in which situation. Therefore, more research is
needed. Within this research, the use of diverse qualitative methods in addition
to quantitative measures is recommended to be able to understand the
interaction between the characteristics of the redesigns and their context.
Hospitals are advised to take the factors for failure described into account and
to take suitable actions to counteract these obstacles on their way to become
process‐oriented organisations.
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3.1

Introduction

In many western countries we observe tendencies towards process driven care.
Ideally, the layout of the building should be adjusted to this logistical concept in
order to group the facilities along the line of the phases of the care process. This
facilitates the integration of various operations in one flow at a rate determined
by the needs of a patient and with least amount of delay and waiting1. Building
a new hospital gives opportunities to match the layout of the hospital building
with the desired logistical concept. In that case the layout must be suitable to
deal with all the flows of patients and goods now and in many years to come.
After all, the layout cannot be adapted very easily and only at high cost.
Designing a layout is a challenging job because of the uncertainties concerning
future numbers of patients, patient mix and new medical technologies. How can
we accomplish that the layout of a hospital, which creates conditions for the
dynamic operational control, stays appropriate for care delivery in the future?
It is important to design a hospital layout which supports hospital strategy, but
also takes the future circumstances and the uncertainties into account. In order
to assure that a design supports the efficient and effective operating of care
processes now and in the future, it would be useful to have an evaluation
method for the assessment of the flexibility and fit of the building design. The
purpose of this research is to test such a method and illustrate it by a case. The
remainder of this paper is divided into four major sections. First we explain the
relationship between the operations management and hospital floor plan
design. In the following section a method for evaluation of the flexibility and fit
of the building design will be presented. Next this method will be applied in a
case study. In the last part we discuss the case and the contribution of the
evaluation method for the field of operations management.

3.2

Relationship between operations management and hospital
design

From an operations management perspective hospitals need to maximise
output/ throughput with available resources, taking into account different
requirements for delivery flexibility (elective/appointment, semi‐urgent,
urgent), acceptable standards for delivery reliability (waiting list, waiting‐
times) and acceptable medical outcomes by the design, planning,
implementation and control of coordination mechanisms between patient flows
and diagnostic and therapeutic activities2. In order to realise short throughput
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times and short displacement distances in the building the different flows
between the various locations must be taken into account.
From an architectural view hospitals consist of static floor plans, with elements
like corridors, consultation and examination rooms, reception desks, waiting
facilities etcetera. From the view of operations management hospitals are
systems in which all building elements are related to each other. Persons, goods
and information move from one building element to another. This results in
flows of people, goods and information. A logistic system has to control these
flows and support the hospital’s operations.
There is a close link between hospital strategy, the choice of the system for
operational planning and control and the hospital’s layout. A hospital strategy
is an action plan for future development and includes choice of patient mix in
terms of disease and treatment and market segments, medical technology and
service concept. A realistic horizon for the hospital strategy is always limited:
between 5 and 10 years. However the life cycle of a building is much longer.
During the life of the building environmental changes may occur, like ageing of
population, more demanding patients, and new insights about treatments. This
may lead to changes in the hospital’s strategy and thus the patient mix, medical
technology and the operations management system. This means that the fit
between hospital’s layout, patient mix and the operations management system
is a difficult issue because the time horizons do not match. The cost of changing
the layout of an existing hospital building can be enormous. Flexibility of the
building to adapt to changes in patient mix, operations management concept
and technology is therefore essential.
In this paper we assume that the floor plan design is ‘flexible and fit’ if it
supports and facilitates the operational control now and is appropriate to deal
with future developments. The degree of circulation of the flow can be used to
measure this flexibility and fit. After all it is congestion of flow that indicates
that there is a local capacity problem and thus a non optimal fit between
building design and operational control. In that case the design is not flexible
enough to deal with (variations in) the flow. Due to this disturbance in flow in
one place, capacity in other places cannot be used in an efficient way3.
Blockages in the flow can increase waiting and throughput times which have a
negative effect on the quality of service delivery and capacity use. The number
of people that is walking around and how many goods are transported through
the hallways at the same time at the same place in the building is a measure of
the degree of circulation or congestion of the flow.
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Figure 3.1 represents the relationship between floor plans and operational
planning and control system as described above. On the basis of this model we
designed an evaluation method for the flexibility and fit of the building design
for operations management, which will be described in the following section.
Figure 3.1

Relationship between operations management and hospital design/ floor plan
Future developments

Strategy

Operational
planning and
control

Floor plan

‘Flexibility and fit’
of building design

Outcome: Flow
Quality and reliability of services
Throughput times
Waiting times
Efficient capacity use

3.3

Evaluation method

In this section a method to evaluate the flow and thus the flexibility and fit of
building design will be described (see also Table 3.1). One of the key features of
this method is discrete event simulation.
To determine the degree of circulation of the flow, the hospital system can be
defined as a flow system in which different segments of the building are
distinguished (step 1). Each segment represents a part of the corridor of the
building through which people and goods flow to their destination. Corridors
can be divided in segments on basis of function of segments: part of the
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corridor along receptions desks, along entrances of clinics, along waiting rooms
or parts of the corridor which do not have a specific function.
Table 3.1

Steps of the evaluation method

Step number
1

Distinguish segments of the floor plan

2

Determine flows of persons and goods

3

Design experiments

4

Implement the model

5

Run the simulation model, experiment and analyse the results

An example is given in Figure 3.2. The different segments in this figure are
numbered.
Example of division in segments
Toilets

Figure 3.2

The time spent by people and goods in each segment is determined by
(walking) speed and the dimensions of each segment. Walking speed can be
estimated on 85 meter/min4. After dividing the flow system in segments, the
flows, based on floor plans and data on (present) numbers of patients
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(appointments) and of personnel and the movement of goods, including the
logistical planning concept for controlling these flows (push or pull) have to be
defined (step 2). Measurement of the degree of circulation based on these flows
gives an indication of the functionality of the system. Next an experimental
design is developed indicating ranges of changes of flow intensity and direction
(result of change of logistical concept), and on changes or increase of intensity
of the flow (result of changed patient mix and new technologies) (step 3). The
next step is assessing the number of people and goods which are present on the
same place at the same time in the different experimental scenarios (step 4).
To accomplish the above steps a discrete event simulation model has been
built. Discrete event simulation is the modelling of a system as it evolves over
time by representation in which state variables changes instantaneously at
separate points in time5. The floor plan of the hospital is represented as
segments in the simulation model. Furthermore the simulation model contains
the expected amount of flows of people and goods. The segments are locations
with limited capacity.
The number of people in a segment is represented by the performance
indicator of maximum value of the number of people who are present on the
same time in the same segment. The floor plan design has to be able to deal
with this maximum number of people. Therefore it is important to assess this
maximum value. Besides the maximum value it is even more important to know
how often this maximum value occurs within single timeslots of one hour. Step
5 exists of running the simulation model (to test functionality). In this phase
several experiments regarding flow intensity and direction can be done (to test
the ability to adapt to developments). These experiments are determined
according to an experimental design6. After simulation results have to be
interpreted. The steps described above are summarised in Table 3.1. The
usefulness of this method is illustrated in a case study.

3.4

Case study

In this section we apply this method for the evaluation of the flexibility and fit
of the design for operations management to a case. The case selected concerns
a new Dutch hospital which is the result of the merger of two hospitals and will
be built on a new location. This new hospital wants to introduce a ‘21st century
airport’ operations management concept for the design of an outpatient clinic.
The purpose of the ‘21st century airport’ concept is the efficient use of space of
the hospital building by centralising the waiting areas. The assessment answers
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the question whether the hospital design will allow a free flow of patients and
goods.

3.4.1 Setting
The outpatient clinic has one central waiting area and a limited waiting capacity
in the different ambulatory departments. Each ambulatory department has its
own reception desk, which is located along the main corridors. Two rooms for
consultation and/or examining patients are available for each medical
specialist. According to the ‘21st century airport’ concept patients and their
companions will wait in the central waiting area for a call to leave for their
destination: the ambulatory department of their specialist. Every ambulatory
department is situated at a main corridor. Patients take the main corridor to
walk to their destination. The ‘21st century airport’ concept assumes that no
patients and companions have to wait at the ambulatory departments. This
means that the consultation or examination room is directly available at the
time the patient and his companion arrive at the ambulatory department. A
patient will only move from one room, e.g. a consultation room to another
room, e.g. an examination room at the department when the examination room
is available. This logistical concept can only be applied to highly standardised
patients groups. The flow of these patients is certain. The successive care
activities (consultations, examinations, diagnostics, and treatments) are already
planned before the patient arrives at the hospital. Non standard patients will
wait in (highly equipped) rooms before they can go to another room. After their
visit some patients make a new appointment at the reception desk. The number
of patients that will make an appointment differs per specialism. Also
personnel walks through the corridors to their destination at the beginning and
end of their working day.
Data concerning the routing of the existing patient mix and staff were provided
by the hospital. The hospital provided also the data concerning the working
hours of the staff. These data were considered as facts and were not subject of
this research. Data on the movement of goods were not available and therefore
not included in this study.

3.4.2 Method
This paragraph describes how the evaluation method is used in the case
described in paragraph 3.4.1.
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Step 1: Distinguish segments of the floor plan
To measure the degree of circulation the corridors of the outpatient’s clinic
have been divided in segments on basis of available floor plans. Each segment
represents a part of the corridor. The segments can be classified in five
categories: segments with one reception desk at the side of the corridor,
segments with two reception desks, segments which are part of an intersection
of two corridors, segments which are part of a main way to another building,
remaining segments (Figure 3.2). The width of each segment was 2.55 meter,
the lengths varied from 2 to 5.4 meters.
Step 2: Determine flows of persons and goods
For this case data were available on (present) numbers of patients
(appointments) and of personnel and the movement of goods in the two
hospitals and were extrapolated by the hospital to the new hospital. The
hospital assumes that fifty percent of the patients will be accompanied by one
person and the other fifty percent by two persons. On basis of these data
expected flows are defined to assess the functionality of the design. To control
the flows on the outpatient clinic the hospital uses a pull system in line with the
proposed logistical concept. In order to have the right patient on the right time
on the right place, the hospital tries to reduce the variation in arrivals at the
departments by the creation of a central waiting area. From this area patients
are asked at a specific moment to move to a specific location at the department.
This moment is determined by the availability of the needed resources (staff
and/or equipment).
Step 3: Design experiments
According to the presented model in Figure 3.1 uncertainties in flow intensity
can be the result of three factors: used logistical concept, and development of
patient mix and technologies. The ability of the design of the outpatients’ clinic
to meet these uncertainties is assessed in an experimental design. Therefore we
determined three parameters: arrival pattern (logistical concept, intensity of
the flow), number of patients (patient mix and technologies) and the duration
of making an appointment (logistical concept, flow direction). Three values are
used for simulating different arrival patterns (parameter 1) at the ambulatory
departments of the outpatients’ clinic in the experimental design: arrival
schedule A (arrivals per hour determined by means of a probability
distribution), arrival schedule B (patients arrive every 10 minutes with an
uncertainty of 5 minutes), arrival schedule C (patients arrive every 10 minutes
with an uncertainty of 2 minutes). Parameter 2, number of patients, which
concerns the flow intensity, has only two values: the present number of
patients and a situation in which the number of patients increased with 25%.
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Parameter 3, the duration of the process of making an appointment, has also
two values: T(1, 2, 3) (Triangular distribution [minimum, modus, maximum])
and T(1.5, 2.5, 3.5). A full experimental design was applied which resulted in 12
experiments (see Table 3.2). This study assessed one fixed logistical concept
and therefore this was not a factor in the experimental design.
Table 3.2

Experiments
Arrival pattern

Number of patients

Duration of making an
appointment

Experiment
1.
2.

A

B

C

X
X

3.

X

4.

X

5.

X

6.

X

7.

X

8.

X

9.

X

10.

X

11.

Present

+ 25%

T

(1, 2, 3)

(1.5, 2.5, 3.5)

X
X

X
X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X
X

12.

T

number

X

X

X

X

X

X

Step 4: Implement the model
In our case the model is implemented in MedModel7. MedModel is a discrete
event simulation environment with a graphical interface.
Step 5: Run the simulation model, experiment and analyse the results
We simulated 100 days (100 replications). We also simulated single timeslots
(see evaluation method section).

3.5

Results

The results concern the flow of patients, companions, staff and visitors. Data
were gathered for each of the hundred replications.
Functionality
For the results of the simulation of the expected flows see Table 3.3, schedule A.
The results for seven segments of the main corridors of the outpatients’ clinic
are presented. These seven segments represent the five categories as described
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in step 1. These results show that there are more people in corridors with
reception desks at the side of it.
Table 3.3

Results of experiment 1, 2 and 3. Maximum value of number of people in a segment
(100 replications) and the service time at a desk is T(1, 2, 3) distributed for different
schedules
More strictly organised arrival pattern
Schedule A

Segment
(category)*

Dimensions
(meters)

B11 (2)
2 reception
desks

Schedule B

Schedule C

Min

Max

Mdn

Min

Max

Mdn

Min

Max

Mdn

5.4 * 2.55

6

14

9

6

10

8

8

12

9

B13 (1)
5.4 * 2.55
1 reception desk

9

18

11

6

11

8

7

12

9

B14 (3)
Intersection

2 * 2.55

4

9

6

4

9

6

5

9

6

D11 (5)
No specific
function

5.4 * 2.55

7

15

9

7

14

9

7

13

9

D13 (5)
No specific
function

5.4 * 2.55

4

10

6

4

9

6

4

10

6

F5 (1)
One reception
desk

5.4 * 2.55

9

18

11

8

14

9

9

15

11

F16 (4)
Corridor to
psychiatric
centre

5.4 * 2.55

8

18

12

8

20

12

6

24

12

* The segments can be classified in five categories: segments with one reception desk at the side of
it (1), segments with two reception desks (2), segments which are part of a intersection of two
corridors (3), segments which are part of a main way to another building (4), segments with no
specific function (remaining) (5).
Min = minimum value of the maximum number of patients; Max = maximum value of the maximum
number of patients; Mdn = median value of the maximum number of patients.

Ability to meet future developments
To assess the ability of the system to meet future developments we performed
the 12 experiments of the experimental design. Table 3.3 shows the results of
experiment 1, 2 and 3: the simulation of several arrival patterns in arrival
schedules A, B and C. The values measured per schedule do not differ
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significantly. A minimum value of the maximum number of patients represents
the lowest maximum number of patients that is present at the same time in a
segment in hundred days. A maximum value of 18 means that there were 18
people at the same time present in the same segment on at least one day (of the
hundred days simulated). The same values were measured when we collected
data during specific time slots, e.g. from 9 till 10 a.m. Only during lunch break of
personnel the maximum values decreased.
When the patients’ stay at the reception desk increased with half a minute
T(1.5, 2.5, 3.5) but the number of people remained the same in experiment 7, 8
and 9, the maximum values were not affected (see Table 3.4).
The results of experiment 7, 8 and 9 which assess increase of flow volume,
show that the maximum values increased with 1 or 2 persons when the number
of patients increased with 25% (see Table 3.5).
In experiment 10, 11 and 12 both the number of patients and the duration of
the process are increased. The results are presented in Table 3.6.
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Table 3.4

Results of experiment 4, 5 and 6. Maximum value of number of people in a segment
(100 replications) and the service time at a desk is T(1.5, 2.5, 3.5) distributed for
different schedules
More strictly organised arrival pattern
Schedule A

Schedule B

Schedule C

Min

Max

Mdn

Min

Max

Mdn

Min

Max

Mdn

5.4 * 2.55

8

17

10

7

11

8

8

13

9

5.4 * 2.55

9

18

12

7

11

8

7

12

9

2 * 2.55

5

9

6

4

7

6

4

8

6

5.4 * 2.55

7

14

9

7

13

9

7

15

10

5.4 * 2.55

4

8

6

4

9

6

4

10

6

5.4 * 2.55

9

20

13

8

16

11

9

17

11

5.4 * 2.55

8

18

12

6

16

12

8

18

12

Segment

Dimensions

(category)

(meters)

B11 (2)
2 reception
desks
B13 (1)
1 reception
desk
B14 (3)
Intersection
D11 (5)
No specific
function
D13 (5)
No specific
function
F5 (1)
One reception
desk
F16 (4)
Corridor to
psychiatric
centre

Min = minimum value of the maximum number of patients; Max = maximum value of the maximum
number of patients; Mdn = median value of the maximum number of patients.

Chapter 3

│69

Table 3.5

Results of experiment 7, 8 and 9. Maximum value of number of people in a segment
(100 replications) and the service time at a desk is T(1, 2, 3) distributed for different
schedules with an increased number of patients
More strictly organised arrival pattern
Schedule A

Schedule B

Schedule C

Min

Max

Mdn

Min

Max

Mdn

Min

Max

Mdn

5.4 * 2.55

8

15

11

7

11

9

8

12

10

5.4 * 2.55

9

20

13

8

12

10

10

16

11

2 * 2.55

5

9

6

5

9

6

5

11

6

5.4 * 2.55

4

8

6

4

12

6

4

14

6

5.4 * 2.55

9

22

14

9

15

10

10

17

11

5.4 * 2.55

9

22

14

9

15

10

10

17

10

5.4 * 2.55

8

18

12

8

22

12

10

20

12

Segment

Dimensions

(category)

(meters)

B11 (2)
2 reception
desks
B13 (1)
1 reception
desk
B14 (3)
Intersection
D11 (5)
No specific
function
D13 (5)
No specific
function
F5 (1)
One reception
desk
F16 (4)
Corridor to
psychiatric
centre

Min = minimum value of the maximum number of patients; Max = maximum value of the maximum
number of patients; Mdn = median value of the maximum number of patients.
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Table 3.6

Results of experiment 10, 11 and 12. Maximum value of number of people in a
segment (100 replications) and the service time at a desk is T(1.5, 2.5, 3.5) distributed
for different schedules with an increased number of patients
More strictly organised arrival pattern
Schedule A

Schedule B

Schedule C

Min

Max

Mdn

Min

Max

Mdn

Min

Max

Mdn

5.4 * 2.55

9

16

11

7

10

9

8

13

10

5.4 * 2.55

11

23

14

9

16

10

9

16

11

2 * 2.55

5

9

6

5

10

6

5

9

6

5.4 * 2.55

8

14

10

7

13

9

8

16

10

5.4 * 2.55

4

10

6

4

8

6

4

9

6

5.4 * 2.55

12

27

16

9

22

12

7

19

13

5.4 * 2.55

8

20

12

8

18

12

10

18

12

Segment

Dimensions

(category)

(meters)

B11 (2)
2 reception
desks
B13 (1)
1 reception
desk
B14 (3)
Intersection
D11 (5)
No specific
function
D13 (5)
No specific
function
F5 (1)
One reception
desk
F16 (4)
Corridor to
psychiatric
centre

Min = minimum value of the maximum number of patients; Max = maximum value of the maximum
number of patients; Mdn = median value of the maximum number of patients.
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3.6

Implications and conclusion

First the results of the case will be discussed. Then the contribution of the
evaluation method for the assessment of the flexibility and fit of building design
will be outlined.

3.6.1 Discussion and conclusion of the case study
The evaluation method showed that the floor plan design of the outpatient
clinic supports the functionality of the system and facilitates expected flows.
The results of arrival schedule 1 experiment 1 showed the expected maximum
number of persons in the different locations of a hospital building given the
proposed logistical concept. Any higher value for the number of people in a
certain segment indicates a higher possibility of congestion of the flow. The
segments along reception desk(s) seem the locations which are most sensitive
for congestion. But no real problems did occur during the simulation
experiments. So the floor plan design can be considered to be functional given
the expected situation. The ability to meet future developments is assessed in
the twelve experiments. These experiments showed that there is a small
difference between the median of the maximum values and the overall
maximum value in the three arrival schedules (see Table 3.3). The results from
experiment 4‐6 and 10‐12 indicate that the placement of reception desks
directly along the corridors also influences the flow. When the duration of the
processes at reception desks (which are directly placed along the corridors) is
extended, the maximum values of the number of people in the segments are
higher. Experiment 7‐12 show us that when the number of patients increases
the limitations of and requirements on layout are more evident.
These results show the importance of the evaluation of a floor plan design. In
this case the building seems to support the functionality of the system and
facilitates expected flows. However, the case study shows that if the flows
change in intensity, direction or volume the maximum number of patients in
the segments increases and this will lead to congestion. The design does not
seem to be flexible enough to deal with variations in the factors mentioned
above: used logistical concept, patient mix and technologies. The intended
operations management system assumes that patient routings can be
standardised and completely controlled once started. According to the hospital
management variation in the flow will decrease after the implementation
period of ‘21st century airport’ concept. The hospital management is taking an
enormous risk by constructing a hospital building that allows a limited
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variation in flow. We recommend to increase the flexibility and fit of the
building design through the creation of decentralised waiting rooms at the
ambulatory departments. Decentralised waiting rooms can counteract the
effect of fluctuations in the flow. Besides this, more flexibility can be created
through standardisation of rooms, especially consultation rooms. Both the
addition of decentralised waiting rooms and standardisation of consultation
rooms will reduce the dependency on the used logistical concept and thus
increase the flexibility and improve the fit of the building design.
In this case study no waiting times at the ambulatory department were taken
into account because of the assumption made by the hospital management that
the patients will be directly seen by the medical specialist after their arrival at
the ambulatory department. This assumption is an essential part of the
operations management concept where patients are paged from a central
waiting area to a specific care unit when the medical specialist becomes
available (‘pull’ logistics). The presence of privacy lines before reception desks,
which has a reducing effect on available capacity in segments could also not be
simulated. These privacy lines would almost certainly have a disturbing effect
on the flows. Further, except lunch break, no movements of personnel during
office hours are simulated because of unavailability of data. These movements
are additional to the movements modelled in the simulation model and
therefore will increase the determined maximum values.

3.6.2 Discussion of the simulation model
The simulation model provided information about the number of persons in a
certain segment. In the simulation model all persons have a constant walking
behaviour. We can imagine that people in particular cases slow down or will
stop to look around which direction they have to go e.g. when they are
approaching a corridor or crossing. This kind of behaviour is not included in the
model. Also effects of the use of wheelchairs, rollators, stretchers and buggies
have not been taken into account. These movement aids will take more space
and progress slower than a single person does, which will disturb the flow with
great probability. Enlarging the scope of the simulation model will allow an
assessment in greater detail. To extend the simulation model asks for further
research.
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3.6.3 Contribution of the evaluation method
This research tried to fill the gap between the world of architecture and the
world of operational control. Flexibility and fit of a building design implies that
the static floor plan, made by the architect, meets the requirements of the
dynamics of operational control. The case study shows that discrete event
simulation is a useful technique for the evaluation of the flexibility and fit of a
building for operations management. Both functionality and the ability to meet
future developments of the design can be assessed. When the capacity meets
the requirement to deal with the flows in combination with the chosen
logistical concept, the building can be considered to be functional. This can be
assessed through a simulation study of the expected situation. The ability to
meet future developments can be determined through simulation of variations
in future developments such as used logistical concept, patient mix and
technology. The techniques used in this study are not only useful for evaluation
of the new designs. Simulation can also be used for the evaluation of new
logistic concepts for care processes in existing buildings. Specific experiments
can be designed to assess the implications of the logistical concept. Evaluation
of new logistic concepts before introducing them can prevent the occurrence of
problems in the overall flow system.
Assessing the flexibility and fit of a building in the design phase is in our
opinion of great importance for operations management. In this phase it is still
possible to adjust the layout of the building. We illustrated the usefulness of the
evaluation method with a case. In this example the building design shows
shortcomings regarding the ability to meet future developments. Because of
this evaluation, the design of the outpatient clinic can be adjusted in order to
reach a higher degree of flexibility and fit for operations management and thus
a higher durability.
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4.1

Introduction

During the last decade, it is believed that fundamental shortcomings in the
organisation of hospital care can cause quality problems like long waiting
times, waste of resources and poor coordination of care delivery1. Traditionally,
hospitals are functionally organised into medical (e.g. internal medicine) and
facilitating departments (e.g. laboratory), which operate as separate ‘silos’ with
their own goals2, 3. Each silo is concerned with maximising its own efficiency
rather than that of care processes4. As a consequence, each care activity within
a care process of a patient will be planned on basis of availability of resources,
after the previous care activity is completed. This means that activities
belonging to a patient’s care process are treated as being independent instead
of as being connected to a chain of interdependent care activities.
This poor coordination of care delivery is partially due to the use of fee‐for‐
service systems of provider payment4. A fee‐for‐service system rewards the
delivery of individual procedures (i.e. hospital admissions, number of in‐patient
days) and stimulates the overuse of services, duplication of services and use of
costly specialised services. One way to stimulate coordination and efficiency of
care delivery, is to base reimbursement, in whole or in part, on the total care of
a patient during an acute episode of illness5. This is in line with the theory of
target engineering, which states that external pressures related to
reimbursement systems can be used to bridge internal conflicts of interests
hampering efficiency and quality6, 7. Based on this premise, many Western
countries introduced Diagnosis Related Groups (DRGs) or similar case‐mix
based grouping systems for hospital reimbursement. Also in the Netherlands a
new reimbursement system was developed and initiated in 2005, that will
gradually replace the fee‐for‐service payment of hospital care 8. In this new
system, hospital budgets are based on the number of delivered Diagnosis
Treatment Combinations (DTCs). A DTC consists of all diagnosis‐ and
treatment‐related costs incurred by the hospital and the clinician. Thus, it
covers the pathway from an initial consultation or examination to the final
check‐up9. Consequently, hospital budgets become dependent upon the
efficient and effective delivery of DTCs instead of on individual procedures.
However, within this new system hospital budgets are not open‐ended.
Hospitals negotiate with health care insurers regarding the maximum number
of DTCs they may deliver within 1 year.
To actually achieve a better coordinated and more efficient care delivery across
hospital department boundaries, hospitals may introduce a more process‐
oriented way of working by the implementation of coordinating structures,
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called care pathways or care programmes (see Figure 4.1)3, 10. Coordinating
structures establish the sequence of activities (diagnostics, consultations,
treatment) and the professionals’ responsibilities in the diagnosis and
treatment of homogeneous patient groups. This potentially improves the
coordination of care delivery and reduces waiting times and delays within care
processes for patients. Hereafter, we refer to these coordinating structures as
care programmes.
Figure 4.1

Care delivery in a functional organisation or process‐oriented organisation

Although the implementation of care programmes is considered a major step, it
does not automatically imply that health care professionals adopt a process‐
oriented way of working11. To actually change work processes, the
implementation of care programmes must be accompanied by:
- A less hierarchical organisation, in which people have more responsibility,
increased decision making capabilities, and act more autonomously and
flexible12;
- Less fragmentation of responsibilities by appointing process owners10, 13;
- Protocols, that ensure smooth coordination, continuity, and less variation
between care processes per patient1, 14; and
- A process‐oriented view held by all employees13.
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Davis (2007)5 argues that, given the dispersion of care across clinicians and
practices, the fragmentation of care delivery and lack of continuity in clinician‐
patient relationships, extensive evaluations of new reimbursement methods
are needed. A number of studies already evaluated the effect of case‐mix based
reimbursement on output measures, like the length of stay 15‐17. From these
studies, it appears that admissions, the average length of stay and intensity of
care, and thus health care costs have, at least initially, decreased as intended18.
In addition to these intended effects, several dysfunctional effects, such as DRG‐
creeping (‘a deliberate and systematic shift in a hospital’s reported case mix in
order to improve reimbursement’) and DRG‐dumping (‘an attempt to avoid
treating difficult cases’), have been reported18. These studies did not examine
the effects on the organisation of care delivery, e.g. the coordination between
care activities. It is, however, very important to get insight into the effect on
care coordination because it is believed that hospital administrators adopt
case‐mix reimbursement in hospital budgeting systems as a means of showing
conformity with institutionalised rules and expectations 19, but decouple their
budgeting systems from the internal operations of the organisation. If that is
the case, a better care coordination, which is very important from the patient’s
point of view, will not be achieved and improvements in efficiency may be only
the result of DRG‐creeping and dumping. Therefore, we explore in this study
whether case‐mix based reimbursement stimulates activities to develop care
programmes, and eventually a process‐oriented way of working.

4.1.1 Hypothetical model
On the basis of literature, we constructed a hypothetical model (see Figure 4.2)
to demonstrate how case‐mix reimbursement should contribute to the
establishment of care programmes, with the ultimate goal to become process‐
oriented. To meet the new requirements of case‐mix reimbursement, Dutch
hospitals have to base the allocation of budgets on processes (the number of
delivered DTCs) rather than on individual procedures. In this way hospitals can
align the different departmental interests with the organisational goal of
maximising the total hospital budget according to the theory of target
engineering. Thus, the model starts with the adoption of the new
reimbursement system within the hospitals’ budgeting process (process‐based
budgeting) and consists of four hypothesised relations.
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Figure 4.2

Hypothesised relations

Process based
financial allocation

2

Activities to establish care
programmes

4

% care organised in care
programmes

Process oriented indicators

Hypothesis 1: A more processbased budgeting system stimulates
activities to establish care programmes.
When financial resources are allocated on basis of care process performance,
optimisation of care processes in keeping with certain targets – all of which
involve a time factor (e.g. short throughput time) – is more important than high
utilisation of departmental resources20. Hence, it is assumed that different
departments working for the same patient group will undertake more actions
to implement care programmes and meet process targets.
Hypothesis 2: A more processbased budgeting system coincides with the
use of more processoriented indicators by clinicians.
For clinicians to assume responsibility for the establishment of ‘their’ care
process, balanced steering information is a prerequisite21. Therefore, we
hypothesise that process‐based budgeting coincides with the use of more
process‐oriented performance indicators by clinicians.
Hypothesis 3: The use of more processoriented indicators by clinicians is
related to a higher number of activities geared to establishing care
programmes.
The information gathered using measurement of process‐oriented performance
indicators helps to identify areas for improvement 22, 23. Output indicators (e.g.
throughput times) tell hospital management and clinicians whether they are
reaching targets24. Additionally, process measures, like the number of patient
handovers between clinicians and physical transfers of patients between
departments, gauge the delivered care25. The number of physical transfers, for
example, informs about the (non)integration of various operations in a care
process. An optimal integration of various operations means a better
adjustment to patients’ needs and minimal delays and waiting times26. We
therefore assume that use of process‐oriented indicators stimulates clinicians
to undertake actions to develop and improve care programmes.
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Hypothesis 4: More activities to establish care programmes lead to a
higher proportion of care delivery that is organised in care programmes.
Finally, it seems plausible that hospitals conducting more activities to establish
care programmes have higher proportions of care delivery organised in such
programmes than hospitals that undertake fewer or no activities. However,
when hospitals are at the end of their transition towards a process‐oriented
way of working, it is likely that they carry out fewer or no activities to establish
care programmes but can have a high proportion of care delivery organised in
care programmes.

4.2

Materials and methods

4.2.1 Data collection
To assess the effect of case‐mix reimbursement on the development towards
process‐oriented organisations, we conducted a survey during the winter of
2007/2008. A questionnaire was sent to all Dutch hospitals (N = 96), including
university (N = 8), tertiary teaching (N = 26), general (N = 59), and specialised
hospitals (N = 3), followed by a reminder after approximately three weeks.
Recipients were hospitals’ chief executive officers, who in most instances
completed the questionnaire together with quality managers.
Questions included: the extent to which process‐based budgeting is applied
(interval: completely disagree 0.0 – completely agree 5.0); the use of four
different process‐oriented performance indicators (dichotomously scaled:
yes/no); activities to establish care programmes (ordinally scaled: none, for a
single patient group, for several patient groups, hospital wide); the percentage
of care delivery that is/can be organised in care programmes (interval: 0‐
100%); indicators for process‐orientation (decision making [interval:
completely centralised 0.0 – completely decentralised 5.0]; the establishment of
process owners [interval: completely disagree 0.0 – completely agree 5.0]; the
employees’ view of care delivery as a process [interval: completely disagree 0.0
– completely agree 5.0]; (clinical) protocols for specific diseases
[dichotomously scaled: yes/no]; (organisational) protocols for routing of
patients [dichotomous scaled: yes/no]); and hospital characteristics (type of
hospital, the number of fulltime equivalents (FTEs) employed personnel, and
the number of people living in the area the hospitals serve).
This questionnaire is in fact part of a larger survey carried out on a regular
basis (at least every 5 years) and aims to assess the developmental stage of a
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hospital’s quality management system27. However, following developments in
the hospital sector, the questions involving the application of process‐based
budgeting and the percentage of care delivery that is/ can be organised in care
programmes are introduced in the survey of 2007.
Although several process‐oriented indicators exist, we limited ourselves in this
questionnaire to: ‘length of in‐hospital stay’, ‘throughput times’, ‘number of
physical transfers between departments’, and ‘number of patient handovers
between clinicians’. These indicators are closest related to one of the principles
of the establishment of care programmes, which is to simplify the process by
reducing the number of interactions and handovers28. Besides, these indicators
are the known indicators among hospitals and are frequently used within
projects that aim to establish care programmes24.

4.2.2 Data analysis
Descriptive statistics were used to assess the extent to which process‐based
budgeting is applied, the use of four different process‐oriented performance
indicators, the number of activities geared to establish care programmes, the
percentage of care delivery that is/can be organised in care programmes, and
the indicators of process‐orientation in hospitals. Next, structural equation
modelling (SEM), a statistical technique for testing and estimating relationships
using a combination of statistical data and qualitative causal assumptions, was
used to assess the hypothesised relations as visualised in Figure 4.2. To apply
SEM, all observed variables in the model need to have a normal distribution.
Therefore, variables were first assessed for univariate and multivariate
normality. Univariate normality was assessed using skewness statistic √b1,
kurtosis statistic b2, and the D’Agostino & Pearson K2 omnibus test for
normality29, 30. In addition, Srivistava’s and Small’s test of multivariate kurtosis
and skew, and an omnibus test of multivariate normality based on Small’s
statistics, were used to check multivariate normality 30, 31. A significant value of
one of these statistics (p < 0.05) indicates a deviation from normality.
Subsequently, the hypothesised relationships were assessed in two steps: one
that tested the hypothetical model and a second test without non‐significant
relations. Model fit depends on a number of features that need to be examined
in addition to the significance of parameter estimates. We limited ourselves to
common fit statistics like Chi‐square, the Tucker‐Lewis Index (TLI), the
Confirmative Fit Index (CFI), and the Root Mean Square Error of Approximation
(RMSEA). A significant Chi‐square represents ‘badness of fit’. This test is
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suitable for models with a sample size up to 100. TLI‐ and CFI values below .90
indicate that the model can be improved. Values between .90 and .95 are
acceptable, and values above .95 are good32. Good models, moreover, have an
RMSEA value of equal to or lower than .05, values between .05 and .08 are
considered acceptable, values higher than .10 indicate a poor fit 33, 34. SEM
analyses in this study were conducted using AMOS 16.0.
Finally, we assessed whether implementation of care programmes contributed
to the transition towards process‐orientation. Therefore, Spearman correlation
coefficients were computed between the percentage of care in care
programmes and the indicators of process‐orientation that were measured on
an interval scale. Independent sample T‐tests were performed for the
indicators measured on a dichotomous scale.

4.3

Results

Sixty‐two hospitals completed and returned the questionnaire (a response rate
of 65%), including five university, fourteen tertiary teaching, forty general, and
three specialised hospitals. On average, university hospitals have the most
personnel (in fulltime equivalents) and the highest number of people to serve,
followed by tertiary teaching, general, and specialised hospitals.
Table 4.1 gives an overview of the data gathered in the hospital survey.
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Table 4.1

Overview survey data
Mean (sd) Range
(minmax)

Processbased budgeting within the hospital
Process‐based financial allocation 2.1 (1.0)
0‐4
Processoriented performance indicators
Use of process‐oriented
1.7 (0.8)
performance indicators:
- Indicator for throughput times (47.5 [29])
(% , [n])
- Indicator for length of in‐
(63.9 [39])
hospital stay (% , [n])
- Indicator for number of
(11.5 [7])
handovers (% , [n])
- Indicator for number of
(9.8 [6])
transfers (% , [n])
Activities to establish care programmes
Activities to establish care
2.2 (0.7)
programmes:
- None (% , [n])
(1.6 [1])
- A single project (% , [n])
(17.7 [11])
- Several projects (% , [n])
(58.1 [36])
- Hospital wide (% , [n])
(22.6 [14])

√b1*(p)

b2^ (p)

D’Agostino
& Pearson
K sq# (p)

‐0.22 (0.49) ‐1.39 (0.16) 2.41 (0.30)

0‐3

0.38 (0.24) ‐0.16 (0.88) 1.39 (0.50)

0‐3

‐0.10 (0.75) ‐1.42 (0.16) 2.12 (0.35)

Percentage of care delivery that is or can be organised in care programmes
% of care delivery in care
33.1 (20.1) 10‐100
1.23 (0.00) 1.89 (0.06) 13.70 (0.00)
programmes
% of care delivery potentially in 71.0 (14.2) 30‐100
‐0.37 (0.25) 0.77 (0.44) 1.92 (0.38)
care programmes
Indicators of processorientation
Decentralised decision making
2.3 (1.0)
Process view employees
2.5 (1.0)
Process ownership
3.1 (1.0)
Protocols for routing of patients (74.2 [46])
(% , [n])
Protocols for specific patient
(93.5 [58])
groups (% , [n])

0‐5
1‐5
1‐5

‐0.04 (0.90) ‐0.05 (0.96) 0.02 (0.99)
0.07 (0.83) ‐0.46 (0.65) 0.26 (0.88)
‐0.64 (0.06) 0.09 (0.93) 3.63 (0.16)

* Skewness statistic √b1, kurtosis statistic b2. # D’Agostino & Pearson K2 omnibus test for normality.
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These data show that:
- 33.3% (n = 19) of the hospitals allocate financial resources on the basis of
care processes to some extent (score > 2.5);
- Clinicians in hospitals generally use two process‐oriented performance
indicators, namely ‘length of in‐hospital stay’ and ‘throughput times’, to
monitor and adjust the organisation of care processes. The indicators for
the number of transfers between departments and patient handovers
between clinicians are used by approximately 10% of the hospitals;
- Most hospitals (n = 50, 81%) undertake several projects to establish care
programmes. Only one hospital is not actively involved in establishing care
programmes;
- On average, 33.1% (sd = 20.1) of care delivery was organised in care
programmes in the winter of 2007/2008 and 71.0% (sd = 14.2) of care
delivery can be organised in care programmes according to the
respondents.
Data on process‐orientation indicators show that:
- On average, decision making is more centralised than decentralised, as was
indicated by one‐third of the hospitals (33.9%, n = 21);
- 75.4% (n = 46) of the hospitals appoint process owners to care processes
(score > 2.5);
- Care delivery is regarded as a series of linked care activities in the minority
(39.3%, n = 24) of the hospitals (score > 2.5);
- 93.5% of the hospitals has (clinical) protocols for specific diseases and
almost 75% has (organisational) protocols for routing of patients.
Before testing the hypothesised relationships, we first assessed the univariate
and multivariate normality of the variables of the hypothetical model (Figure
4.2). Tests for univariate normality indicate that the variables can be regarded
as normally distributed except for the variable ‘% patients in care programme’
(see Table 4.1). To normalise this positively skewed variable, we applied a
square root transformation. After this transformation, normality statistics were
good (√b1 = 0.52 [p = 0.12], b2 = 0.15 [p = 0.88], D’Agostino & Pearson K2 = 2.50
[p = 0.29]). The transformed variable was used in further analysis. In addition,
statistics indicate that multivariate normality of the data can be assumed
(multivariate kurtosis [Srivistava’s test: χ = 3.85, df = 4, p = 0.43; Small’s test:
Q1 = 4.69, df = 4, p = 0.43]; multivariate skewness [Srivistava’s test: χ = 2.51, df
= 4, p = 0.16; a variant of Small’s test: VQ2 = 4.04, df = 4, p = 0.40]; omnibus test
of multivariate normality based on Small’s statistics [VQ3 = 8.74, df = 8, p =
0.37]).
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Next, the hypothetical model was tested using SEM. It was shown that process‐
based budgeting does not have a significant effect on activities to establish care
programmes (hypothesis 1: b = 0.02; p = 0.80), but does coincide significantly
with the use of process‐oriented performance indicators by clinicians
(hypothesis 2: b = 0.30; p = 0.02). The use of a higher number of performance
measures has in turn a positive relation with activities to establish care
programmes (hypothesis 3: b = 0.21; p = 0.01). Further, an increase in activities
to establish care programmes is positively related to the percentage of patients
being treated in care programmes (hypothesis 4: b = 0.40; p = 0.00). Fit
measures for this model are good: Chi‐square ‘badness of fit’ is not significant
(0.96; p = 0.62), the CFI and TLI are almost 1.00 and the RMSEA is close to zero.
In a second test, the non‐significant relation between process‐based budgeting
and activities to establish care programmes was removed (Hypothesis 1). Test
results demonstrate that relations 2, 3, and 4 are still significant and estimates
are unchanged. Chi‐square is not significant (1.02; p = 0.80). The TLI and CFI
are almost 1.00; the RMSEA is close to zero. This means that the model fits of
the first and second model are similar. However, because the second model is
more restrictive, it is more informative and should thus be preferred.
Statistics show that the presence of more care programmes is not associated
with higher scores on indicators for process‐orientation: decentralised decision
making (ρ = ‐0.11; p = 0.44), agreements about process ownerships (ρ = ‐0.02; p
= 0.92), hospital employees having a process‐oriented view (ρ = 0.06; p = 0.67),
availability of protocols for specific patient groups (t = ‐0.22; p = 0.83) or for
routing of patients (t = ‐1.82; p = 0.08).

4.4

Discussion

The purpose of this study was to test whether case‐mix based reimbursement
stimulates activities to develop care programmes, and eventually a process‐
oriented way of working. SEM analysis reveals that the adoption of the case‐mix
reimbursement system within the hospitals’ budgeting process, via a positive
effect on the number of process‐oriented performance measures used by
clinicians, leads to a higher frequency of activities to establish care
programmes. Internal process‐based budgeting was not confirmed to stimulate
these activities directly. It is possible that clinicians need process‐oriented
performance data before they feel compelled to optimise care processes, to
work together, and to establish care programmes. This view is supported by
previous research of Lehtonen (2007)18 that showed that the implementation
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of case‐mix reimbursement in the hospitals’ budgeting process is strongly
dependent on the involvement of clinicians.
Results on indicators for process‐orientation show, however, that
implementation of care programmes in the surveyed hospitals has not yet been
accompanied by process‐orientation. It seems that hospitals do implement
protocols for the diagnosis, treatment, and routing of patients, but that
employees frequently do not acquire a process‐oriented view. The change of
focus from function to process, and all additional arrangements (e.g.
decentralisation of responsibilities), may require more time. It could be difficult
for clinicians, as well as for nurses, to find the appropriate balance between
their traditionally strong orientation to professional values and their
commitment to develop the power and prestige of their profession3; and a more
collaborative process‐orientation that is needed to effectuate care programmes.
The lacking process‐orientation can also be related to the low percentage
(10%) of hospitals in which clinicians use process‐related performance
measures to monitor and adjust the organisation of care delivery (i.e. the
number of patient handovers). The use of these kinds of performance
indicators by clinicians is important for the development of a process‐oriented
view, because they provide insight into the process of care (i.e. steps to be
taken to diagnose and treat patients) and information about waste (i.e. waiting
times, unnecessary consultations).
At the time of this research, only one‐third of the hospitals applied internal
process‐based budgeting to any extent. Because the case‐mix‐based
reimbursement system gradually replaces the fee‐for‐service system in the
Netherlands, it can be expected that more hospitals will apply process‐based
budgeting and to a greater extent in the future, which in turn will contribute to
the development of more care programmes. This expectation is strengthened
by the results of a recent longitudinal analysis on the development of Dutch
hospital quality management systems. This analysis revealed that financial and
non‐financial policy measures increased the development levels of Dutch
hospital quality management systems since 1995, which includes an increase in
the use of protocols for specific patient or diagnosis groups, protocols for the
routing of patients from admission to discharge, and management information
systems providing periodic overviews of care provision and outcomes27.
Assuming that this trend continues, we expect that policy measures (like the
introduction of case‐mix reimbursement) contribute to the further
development of process‐oriented care delivery via the increased use of process‐
oriented performance indicators and the development of care programmes.
This may help to shift the focus from function to process in hospitals, because it
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stimulates health care professionals in different departments to collaborate and
to achieve common goals.
Although this study gives a valuable insight in the effect of case‐mix
reimbursement on the development of a process‐oriented way of working,
three key limitations in the study should be mentioned. First, we made use of
self‐reported data gathered using a questionnaire. As a consequence, social
desirability bias could have influenced our study results. It is a general
limitation of questionnaires that respondents have the tendency to reply in a
manner that will be viewed favourably by others. Therefore, some of the results
could give a too optimistic picture. Second, the answers chief executives give to
questions about issues related to characteristics of decentralised members of
the organisation (such as the process‐oriented view of employees) reflect their
personal, potentially biased, interpretation. Therefore, future research needs to
extend the number of questionnaire addressees to decentralised organisational
members. The third limitation, which is inherent in SEM, is that a good fit by a
model consistent with one causal hypothesis does not rule out an equally good
fit by another model consistent with a different causal hypothesis. Care should
always be taken when making claims of causality, especially since we did not
collect data at multiple time points.

4.5

Conclusions

This study demonstrates that hospital management can stimulate the
development of care programmes by the adoption of the case‐mix
reimbursement system within hospitals’ budgeting processes. This means that
case‐mix reimbursement does potentially improve care coordination and that
decoupling between hospitals’ budgeting systems and internal operations does
not take place. Future research is recommended to confirm this finding and to
determine whether the establishment of care programmes will in time indeed
lead to a more process‐oriented view of professionals.
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5.1

Introduction

Dutch hospitals are currently in the midst of a transition towards process‐
oriented organisation, in order to realise optimal and undisturbed care
processes. Hospitals in the Netherlands traditionally have a functional
structure. Similar capacities are grouped in departments (units), for example,
surgeons in the surgery department, clinical chemistry in laboratories, and so
on1. The task differentiation and specialisation of physicians and, to a lesser
degree, also nurses, are the main reasons for the typical functional
organisational design of hospitals2, 3. In a functionally organised hospital, each
department strives to optimise its level of functioning, but is unable to integrate
its services to best meet the needs of patients 4, i.e. one department is not able to
tune its processes to those in other departments. In a process‐oriented
organisation, processes are mapped so that task responsibilities are described
with a focus on processes. In organisations of this type, functional borders are
crossed, and all members of different departments are encouraged to
collaborate and achieve common goals5.
There are two ways to implement process‐oriented organisation of care:
A. Implementation of coordination measures (such as care programmes); or
B. Implementation of clinical directorates3, 5.
In the former, horizontal processes are placed on top of the existing vertical
structure, without changing the functional organisation5. The implementation
of clinical directorates, on the other hand, requires changes in the hospital
structure. Clinical directorates are intermediate organisational arrangements
through which certain parts of larger hospitals are managed. The hospital
organisation is then divided into multidisciplinary organisational units,
bringing together physicians, nurses, paramedical, administrative, and clerical
staff. These multidisciplinary organisational units handle a business process as
comprehensively as possible and have relatively few interdependencies with
other clinical directorates. With both strategies, it is necessary to overcome the
functional division of labour3, 6.
Until now, the implementation of process‐oriented organisation of care in
Dutch hospitals has been limited to the implementation of coordination
measures. The implementation of directorates is hampered by, for example:
‐ Political and ethical obligations, which prevent hospitals from deleting
services, and focussing on strategically important services with the same
freedom as firms in other industries3; and
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‐

Physicians’ strong orientation to professional values and their commitment
to developing the power and prestige of their profession, which often
conflicts with managerial goals associated with process‐based
organisation3.

The introduction of process‐orientation in a functional structure is complex. In
a functional structure, the organisation of care delivery traditionally focuses
only on certain elements of care rather than the whole care process. The result
is a very complex system of flows and queues. There are many interactions
between workplaces, and therefore many transfers occur. As a consequence,
the throughput times of patient flows are unpredictable, and the quality of care
is less than optimal4. In order to implement process‐oriented care in a
functional structure, management and health care professionals must handle an
additional focus: besides their focus on optimising unit performance, they also
need to focus on the control of care processes across hospital units. To optimise
unit performance (utilisation of resources within units), care demand and care
delivery have to be adjusted. To maximise the control of care processes, waste
in the patient flow over functional borders of separate units must be
eliminated. Waste can be considered as all activities, such as waiting and
movement of staff and patients, that do not add value to a care process7. To
maintain focus on both these aspects, management and health care
professionals have to find the appropriate trade‐off between optimal unit
performance (utilisation of resources within units), and the level of service
provided to stroke patients (short waiting time for diagnostic tests or
consultation with other medical specialties, and throughput times).
In this article, we report on a case study of the implementation of process‐
oriented care using coordination measures for an in‐hospital stroke unit.

5.1.1 Case study: processoriented inhospital stroke care
In 2004 the University Hospital Maastricht (UHM) decided to implement
process‐orientation for stroke patients in order to adjust their services to the
needs of these patients and to optimise the organisation of in‐hospital stroke
unit care. At that time the average length of hospital stay (LOS) for stroke
patients was 12 days, which, according to the management of the department,
surpassed the optimal LOS. According to the management of the department,
the reason for this was a lack of process‐orientation, resulting in poor
adjustment of care delivery to the needs of the patients and inefficient use of
hospital resources8. The importance of well organised stroke care at a stroke
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unit (specialised hospital ward) has been highlighted by several studies9‐12.
Admission to a stroke unit leads to improved health, functional outcomes, and
survival9, 13. In contrast to awareness of the qualitative components of effective
stroke unit care, less attention has been paid to the operational management of
stroke unit care. Little is known about effective measures that could control the
whole care process from a process point of view, simultaneously optimising the
efficiency of the departments involved.
In the case of in‐hospital stroke care, the hospital is confronted with an acute
care demand. Over 70% of stroke patients are admitted to hospital in the acute
phase, resulting in uncertainty about the type and extent of care needed. This
requires that the hospital has spare (reactive) capacity. Besides uncertainty
over arrival times, the type of care needed by patients at the stroke unit is also
complex due to the multitude of co‐morbidities, which in turn requires the
involvement of several medical specialties and paramedical disciplines. The
uncertainty and complexity of care for stroke patients complicate the
adjustment between care demand and care delivery. In the case of process‐
orientation this adjustment will also be dependent on the collaboration
between several departments, all of which are involved in delivering care to
stroke patients (neurologists, diagnostic capacities, and allied health care
professionals such as occupational therapists and physiotherapists). The
central idea of process‐orientation is, after all, the optimisation of patient flow
over the functional borders of the separate units involved. In this study, we
explored the possibilities of implementing process‐orientation using
coordination measures.

5.2

Methods

In order to implement process‐orientation for care in an in‐hospital stroke unit,
we used a time‐series design consisting of four steps:
1. Process‐analysis;
2. Identification of bottlenecks;
3. Setting goals for process‐oriented care and selection of coordination
measures to realise process‐oriented care;
4. Implementation of coordination measures and evaluation of effects.
Each of these steps is discussed in more detail below.
Step 1: Processanalysis
In 2004 we undertook a process‐analysis of the stroke care process. Our
retrospective analysis was confined to patients admitted to the UHM between
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June and December 2003. These patients were selected retrospectively from
the stroke service database of the UHM. Analysis of the existing care process
comprised several steps:
‐ Analysis of the UHM protocol and guidelines of the Dutch Institute for
Healthcare Improvement (CBO) for stroke treatment14;
‐ Observation of the care process and structured interviews with the care
providers involved;
‐ Quantitative description of the processes based on the records of stroke
patients.
We collected the following demographic data on all included patients: age, sex,
stroke type (based on the international statistical classification of diseases 9th
revision‐ICD‐9‐cm15: ischemic stroke [ICD‐9‐cm 434.9, 435, 436] and
intracerebral haemorrhage [ICD‐9‐cm 431]), length of stay (time period
between admission and discharge, in days), ward of admission (stroke unit or
other), and discharge destination (home, nursing home, rehabilitation facility).
The medical files, the hospital patient information system, and paramedical
administrations were checked for the activities listed to determine whether
these took place according to protocol. For each diagnostic test or therapeutic
activity we determined the day of request and day of performance. We
calculated the average time between request and performance. The
interrelationship between the day of multidisciplinary meeting and LOS was
computed per discharge destination with Spearman’s correlation coefficient.
We visualised the average care process in a Gantt chart‐a graphical
representation of the duration of tasks against the progression of these tasks16
that aids understanding of the workflow in the stroke care process.
Step 2: Identification of bottlenecks
The performance of the in‐hospital care process of stroke patients before the
redesign was determined by comparing treatment protocols according to the
UHM protocol and Dutch stroke guidelines14 with actual patient treatment
schedules obtained from patient records. We also examined whether all
required actions were taken, and elucidated time intervals between these
actions.
Step 3: Goals for processoriented care and selection of interventions
We evaluated the identified bottlenecks with all health care professionals,
including allied health workers, with the objective of improving patient flow in
in‐hospital stroke care in order to deliver optimal care. From an operations
management point of view, optimal care can be delivered only with the right
trade‐off between optimal unit performance (utilisation of resources in
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individual units) and the service level provided to stroke patients (short
waiting and throughput times).
Step 4: Implementation of redesign and evaluation of effects
In January 2006 the redesigned stroke care process to realise process‐oriented
care was implemented. Process‐analysis and selection of interventions took a
long time because many different health care professionals were involved in
the process and the implementation of the process‐orientation meant a shift in
responsibilities for some of the professionals involved. Also, staff education was
needed, which again took time.
Retrospective analysis to determine the performance after redesign was
performed for patients admitted to the stroke unit of the UHM between January
and April 2006. The length of this interval was limited to 4 months for practical
reasons. Demographic data from all included patients were gathered. First,
demographic data (sex, age, and diagnosis) were compared with independent
samples by t‐test. Next, we compared the performance of the care process for
stroke patients before and after implementation of process‐oriented care. Data
concerning the LOS of patients admitted before and after the redesign were
compared with the Mann–Whitney U test.

5.3

Results

The following sections present the results of the case study according to the
four steps of the time‐series design.
Step 1: Processanalysis
We included hundred stroke patients. Table 5.1 shows the demographic data of
the population studied. The average age was 74.0 years [standard deviation
(sd) = 9.5 years], 56% were male, 85% had an ischemic stroke, and 15% an
intracerebral haemorrhage. The length of stay varied from 3 to 33 days, with
the average length of stay being 12.0 days (sd = 6.3 days). Due to shortage of
capacity on the stroke unit, thirty‐one patients were initially admitted to a non‐
specialised ward of the UHM and subsequently transferred to the stroke unit.
The frequency of application of diagnostic examinations and consultations is
shown in Table 5.2. The care process starts in the emergency unit. After history
taking, physical examination, standard blood testing, ECG, and brain CT‐scan,
patients are usually admitted to the stroke unit but in some cases first to
another ward (all within the first 24 h). The rehabilitation process, which
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includes mobilisation, physical therapy, occupational therapy, and speech
therapy, starts in the following days, and additional examinations take place on
average on day 4, having been requested on day 2.
Table 5.1

Characteristics of patients included before and after implementation of process‐
orientation
Before

After

(2004)

(2006)

Number of patients included:

100

51

- Intracerebral haemorrhage (%)

15 (15)

7 (14)

- Ischemic stroke (%)

85 (85)

44 (86)

- Male (%)

56 (56)

25 (49)

- Female (%)

44 (44)

26 (51)

Average age in years (sd)

74.0 (9.5)

73.6 (12.9)

- Average (sd)

12.0 (6.3)

7.3 (5.1)

- Range

3‐33

1‐30

Sex (number):

Length of hospital stay* (days):

* Total duration of hospital stay

The Gantt chart of the existing care process (Figure 5.1) shows at least three
days in hospital in which relatively little activity takes place. These are not
clinically necessary ‘watch and wait’ periods. This suggests that the hospital
stay could be reduced by at least these three days in the case of stable patients.
Required diagnostic tests‐serum, cholesterol, blood testing, and chest X‐ray‐
were not performed in 20% and 34% of cases, respectively. In the case of chest
X‐ray, neurologists considered the protocol to be outdated14. The duration of
the hospital stay of patients discharged to their own home correlated positively
with the number of days between day of admission and discussion in a
multidisciplinary meeting (Spearman’s ρ = 0.33, n = 37, p = 0.05). Length of
hospital stay of patients discharged to other care facilities was not affected by
the number of days between admission and discussion in the multidisciplinary
meeting. Patients waiting for placement in a rehabilitation facility or nursing
home had an extended stay in hospital (3–8 days). The number of days without
medical or diagnostic intervention (with the exception of treatments such as
occupational therapy) is higher (3–9 days) for the latter patients than for
patients who were discharged to home.
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X

‐

Serum Cholesterol
‐
‐
‐
X
X

Chest X‐ray

24‐hour ECG

Speech therapy

Physical therapy

Occupational therapy

Testing

X

ECG

Testing

Standard Blood

Standard activity
X

according protocol

Brain CT‐scan

Number
12

11

7

2

6

2

15

15

15

%
80

73

47

13

40

13

100

100

100

Application duration
(days)a, (sd)

2
2

0
0

e

2

2
e
e

e

2e

‐

Possible day of

0e

3 (2.0)

3 (2.8)

0 (0.2)

0 (0.2)

0 (0.0)

Day of application in
3 (1.4)

‐

‐

0

0

0

care processc (sd)

‐

4 (4.2)

1 (0.1)

1 (0.0)

0 (0.0)

0 (0.0)

0 (0.3)

applicationb

according protocol
X

X

‐

‐

X

Xd

X

X

X

Number
70

72

50

11

82

85

59

13

34

46

29

100

39

100

100

85

85

85

Ischemic stroke (n = 85)

%

Intracranial Haemorrhage (n = 15)

2

2

e

e

0e

4 (2.7)

1 (0.1)

1 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

(days)a, (sd)

of University Hospital Maastricht (UHM)

applicationb
0

0

‐

‐

0

0

0

0

0

2e

2e

2e

3 (1.5)

3 (3.8)

3 (3.4)

0 (0.2)

0 (0.2)

0 (0.4)

Day of application in

Standard activity

Frequency of application of diagnostic examinations and medical consultations in 100 consecutive stroke patients admitted to the stroke unit

care processc (sd)

a

Application duration: time between writing out an order for and the performance of a diagnostic test or therapeutic activities; b possible day of
application: day in care process on which orders for standard diagnostic tests or therapeutic activities can be written according protocol, day 0 is the day
of admission; c day of application: day in care process on which orders for diagnostic tests or therapeutic activities are written; d standard for female
patients younger than 75 years and male patients younger than 70 years; e based on interview results.

Before redesign. t=0

Application duration

Table 5.2

Possible day of
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Figure 5.1

are the average time (in days) and ranges between admission and performance of each activity

Time path of care process of 100 consecutive stroke patients admitted to the stroke unit of University Hospital Maastricht (UHM). Indicated

Step 2: Identification of bottlenecks
Analysis of existing performance helped identify four main bottlenecks for
optimal organisation. The first bottleneck is a lack of bed capacity on the stroke
unit. One‐third of our patients could not be admitted to the stroke unit. Patients
spending over five days in a non‐specialised ward resided significantly longer
in hospital (Mann–Whitney U test: Z = ‐2.9, p < 0.05). A more efficient organi‐
sation of hospital stay in the stroke unit may result in treating more patients at
the stroke unit, and so reduce the use of non‐specialised wards. Unnecessary
delays in requesting orders for diagnostic procedures, and waiting times for
diagnostic tests and consultation by allied health professionals form the second
bottleneck. When a patient has been admitted, orders for all standard
procedures should be written immediately by the neurologist. Yet, in reality,
making these requests takes an average of three days. The low frequency of the
multidisciplinary meeting (once a week) causes an increase in the length of stay
for patients that will be discharged to their homes. Finally, there are waiting
times for admission to rehabilitation and nursing facilities.
Step 3: Goals for processoriented care and identification of coordination
measures
We evaluated the four main bottlenecks with the objective of improving patient
flow of in‐hospital stroke care in order to deliver optimal care characterised by
an appropriate trade‐off between optimal unit performance (utilisation of
resources in the units) and the level of service provided to stroke patients
(short waiting and throughput times). In our case, the bed capacity of the
stroke unit was a significant bottleneck. On the other hand, waiting times for
diagnostic procedures and nursing facilities increase the LOS in hospital. In
order to decrease the LOS and to eliminate waiting times as much as possible,
transfer from the hospital to a nursing facility also had to be subject to
improvement. The health care professionals involved set the following goals for
the implementation of process‐orientation:
1. An average LOS in the UHM of five days; and
2. Less than 5% of all stroke patients having to be admitted to a non‐
specialised ward in case of capacity shortage on the stroke unit.
The following coordination measures were selected in order to achieve these
goals:
‐ Use of an updated protocol for patients admitted to the stroke unit, with
clear instructions for standard diagnostic procedures and procedures on
request. The chest X‐ray was dropped as a standard activity, as this
procedure is no longer considered best practice;
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‐

‐

Outsourcing of allied professional assessment to the rehabilitation unit of a
nursing facility in order to eliminate waiting times for this assessment and
treatment in the UHM, and duplication of care delivery by the UHM and the
rehabilitation unit for stroke patients at a nursing facility or rehabilitation
centre. As soon as patients are stabilised, they will be transferred to the
nursing rehabilitation unit of a nursing facility, in order to begin
assessment and rehabilitation as quickly as possible. In the UHM patients
receive care of allied health care professionals on demand. In this way
patients do not have to wait for placement in a nursing facility, they have
direct access;
Simplification of discharge planning. The weekly multidisciplinary meeting
has been removed from the agenda in the UHM because of the delaying
effect. After redesign, continuous monitoring of the patient is performed by
the neurologist (in consultation with all involved disciplines) to assess the
patient’s condition and decide on discharge to a rehabilitation unit of a
nursing home. Care delivery in the rehabilitation unit is attuned to the
needs of the stroke patient. Patients whose condition allows it, will be
discharged directly to their home.

The redesign of the care process is illustrated in Figure 5.2. Performance was
determined by measuring the outcomes of the care process on the following
formulated goals, which acted as proxies for optimal unit performance and the
level of service provided to stroke patients:
1. LOS in the UHM; and
2. Percentage of stroke patients initially admitted to a non‐specialised ward.
These performance indicators were chosen because they oblige the
professionals involved to work together as a group. If they do not cooperate,
stroke care will not be optimised and waiting times will not be reduced, and
consequently there will be no reduction in LOS.
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Brain CT scan
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blood testing

Figure 5.2
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Day 4

Physical therapy (treatment)

= activity according to protocol
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24hour ECG

Day 3

Speech therapy (treatment)
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Day 2

Occupational therapy (treatment)

Brain CT scan
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Day 1
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Home
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and 56 of stay)

Day 10
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Discharge

Home (with home
care)

Day 11

Rehabilitation unit of a nursing home ‘Klevarie’

Paramedical
asessment and
treatment

Day 6 t/m 9

= activity on request when indicated

Rehablilitation
unit for
assessment/
revalidation

Day 5

Redesign of the care process of stroke patients admitted to the UHM stroke unit

Step 4: Implementation of redesign and evaluation of effects
Between January and April 2006, fifty‐one patients were included in the study
to assess the effect of the redesign. The average age was 73.6 years (sd = 12.9
years), 49% of these patients were male, 86% of the patients suffered an
ischemic stroke and 14% had a intracerebral hemorrhage (Table 5.1). There
were no significant differences in demographic data of patient groups in both
periods (age, t‐test: t = 0.22, df = 149, p > 0.05; sex, t‐test: t = 0.58, df = 149, p >
0.05; diagnosis, t‐test: t = 0.21, df = 149, p > 0.05).
Table 5.3 shows the results of performance indicators of the care process
before and after implementation of the coordination measures. The length of
stay of patients admitted after the redesign varied from 1 to 30 days (average
7.3 days, sd = 5.1 days). After exclusion of three patients that were explicitly
indicated for nursing home care, the average length of stay was 6.3 days. The
length of stay of patients admitted to the stroke unit was significantly shorter
after implementation of the coordination measures (Mann–Whitney U test: Z =
‐5.0, p < 0.01). Only one patient had to be admitted to another ward because of
a lack of capacity on the stroke unit. This was significantly fewer compared to
the number of patients admitted to nonspecialised ward before the redesign (t‐
test: t = 8.0, df = 149, p < 0.01).
Table 5.3

Performance of stroke care process in the UHM before and after implementation of
process‐orientation

Average length of stay (sd) in days
Percentage of patients admitted to a
non specialised ward

5.4

Before

After

(2004)

(2006)

Sig.

12.0 ± 6.3 days

7.3 ± 5.1 days

p < 0.01

31%

2%

p < 0.01

Discussion

In this study we explored the possibilities of implementing process‐orientation
for care in an in‐hospital stroke unit using coordination measures. In process‐
oriented care, the performance of the whole care process is reviewed. To
maximise performance of a care process from the point of view of process‐
oriented care, waste (defined as unnecessary steps in the care process) had to
be eliminated4, 7. Besides optimising the level of service provided (short waiting
and throughput times), we also needed to take the unit performance into
account, since process‐oriented care was to be implemented in a functionally
organised hospital. In this case study, implementation of coordination
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measures led to better performance of in‐hospital stroke unit care in terms of
LOS (throughput time) and the number of patients that could be admitted to
the stroke unit. Although the chosen process performance indicators (LOS,
number of patients admitted to non‐specialised wards) are perhaps not the
best proxies for process‐orientation, we conclude that the coordination
measures applied here were useful in coordinating the activities of the stroke
care unit from a process point of view for several reasons.
Firstly, standardisation of the in‐hospital stroke care process facilitated the
decision‐making process by making clear which medical and diagnostic
procedures were required by each patient and by whom these had to be
performed in the care process. This led to better control of the in‐hospital
stroke care process in time. As a consequence, less flexibility in terms of spare
capacity was needed, thus optimising unit performance.
Secondly, the transfer of allied professional assessment and treatment to the
rehabilitation unit of a nursing facility reduced waste caused by duplication of
work and unnecessary waiting times for allied professional assessment and
treatment in the UHM. Besides the reduction of waste, it simplified the planning
process and made clear which aspects of care were the responsibility of the
specialist services.
In addition, the fact that the number of patients that could be admitted directly
to the stroke unit increased after implementation reduced the complexity of
planning of the care process and increased the quality of care, since admission
to a stroke unit leads to improved health, functional outcomes and survival.9
The reduction in the number of patients admitted to non‐specialised wards also
eliminated waste from the process because professionals no longer had to walk
to the other side of the hospital to care for their patients. We showed that
application of the described coordination measures contributed to both the
adjustment of care demand and care delivery, as streamlining of the process
reduced uncertainty and complexity. Uncertainty and, as a consequence, the
need for flexibility are reduced by making the process more transparent.
Complexity is reduced by standardisation and reducing waste. Care activities
are now delivered in a more integrated manner. Furthermore, it would appear
that all involved professionals now see their care delivery as part of a care
process. This means that they have shifted their focus from optimisation of
performance of their unit to improving process performance overall.
Although this study was quite time‐consuming, all steps taken were considered
essential. Visualising the care process in Gantt charts creates a sense of urgency
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among the involved professionals to streamline processes because they can
actually see what is happening with the patient during their hospital stay.
Limitations of our study include the fact that the process‐analysis and
evaluation of effects did not take place at the same time of year. Seasonal
factors could have influenced our results. Also, the fact that the time span
between process‐analysis and evaluation of effects was quite long for
organisational reasons could mean that changes in hospital personnel or other
changes in hospital practice could have taken place and influenced our results.
However, we do not consider that these limitations biased our results as we
described the process in both periods in detail and were not aware of any
changes in the hospital process other than those initiated by our study.

5.5

Conclusion

The present case study demonstrates that process‐orientation using
coordination measures can be implemented for in‐hospital stroke unit care, and
can improve performance by reducing the uncertainty and complexity of this
type of care. The method used to decide which coordination measures are
needed could be applied to other patient groups. The coordination measures
that the UHM has taken to optimise in‐hospital stroke care will not be
automatically applicable to other care processes because of the specific
components of each care process. However, the general principles of visual
representation, bottleneck reduction, and elimination of waste and uncertainty
would be very useful in many settings.
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6.1

Background

Quality improvement collaboratives (QICs) are used increasingly in many
countries to achieve large‐scale improvements in performance and to provide
specific remedies to overcome the typically slow diffusion of medical and health
care innovations1‐3. A QIC is a multifaceted method that seeks to implement
evidence‐based practice through sharing knowledge with others in a similar
setting over a short period of time4. Within the QIC method, external change
agents provide collaborative project teams from different health care
departments or organisations with a clear vision for ideal care in the topic area
and a set of specific changes that may improve system performance
significantly5, 6. Project teams also learn from the external change agent about
the model for improvement. The model for improvement incorporates four key
elements6: specific and measurable aims; measures of improvement that are
tracked over time; key changes that will result in the desired improvement; and
series of parallel testing plan‐do‐study‐act (PDSA) cycles. Each series involves a
test of one change idea (Figure 6.1, part A)7. On the basis of the results of the
first test of one series, a project team can decide to refine the change idea (in
case the change idea works in their context) or to start a new test series of a
new change idea (in case the test did not lead to the desired result). These
PDSA cycles should be short but significant, testing a big change idea in a short
timeframe so that a team can identify ways to improve or change the idea8. In
Figure 6.2, an example is given to illustrate the model for improvement.
In addition to the relatively efficient use of external change agent support and
the exchange of change ideas as well as the model for improvement, the
strength of the QIC method seems to be that collaborative project teams share
experiences of making changes, which accelerates the rate of improvement
(peer stimulus)3.
However, despite the widespread use of QICs, a recent review on their impact
indicates that evidence is positive but limited, and the effects cannot be
predicted with certainty5. This apparent inconsistency requires a deeper
understanding of how and why QICs work. Therefore it is necessary to explore
the ‘black box’ of the intervention and to study the determinants of success or
failure of the QIC method5, 9. In this article, we contribute to this by assessing
the applicability of this quality improvement method to process redesign.
Process redesign aims to improve the organisation of care delivery in terms of
waiting times in a patient’s care trajectory. From other studies it is already
known that the QIC method can be successfully applied to improve the
organisation of care delivery in specific departments, such as emergency and
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surgery departments8, 10. But, to our knowledge, it is unknown whether the QIC
method itself is applicable for implementing complex process redesigns, which
aim to change patterns of interaction between departments in order to achieve
speedy and effective care from a patient’s perspective11. Therefore, we explored
in this study whether the QIC method was applied to complex process redesign
projects in a process redesign collaborative in the Netherlands.
Testing and implementing changes using PDSA cycles
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Figure 6.2

Applying the model for improvement, an example

Reducing waiting times for patients within the waiting room of medical specialists
1.

Aim: To start 90% of the planned patient consultations with medical specialists at
the time they are planned for during each day.

2.

Measure of improvement:
Number of consultations started on time at day X
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
Total number of consultations at day X

3.

Change idea: Medical specialists hand in their pagers during consultation hours to
reduce disruptions during consultation with patients.

4.

Series of parallel testing plandostudyact (PDSA) cycles: Medical specialists
test during one day whether the handing in of their pagers reduces disruptions of
their consultations, and thus prevents delays of their consultations with patients.
Based on the results of a first PDSA‐cycle (testing whether ‘handing in pagers’ works
or not), a project team can decide to refine the change idea (if ‘handing in pagers’ in
this context seems to work) or to replace the change idea by another one (if ‘handing
in pagers’ did not increase the number of consultations that started on time and if it
is unlikely that it ever will).

6.2

Methods

The collaborative described in this paper was part of the Dutch national quality
improvement programme ‘Sneller Beter’ (‘Better Faster’), which began in 2004
as an initiative from the Ministry of Health and the Dutch Hospital Association.
‘Sneller Beter’ aimed to realise substantial and appealing performance
improvements in three groups of eight Dutch hospitals in the areas of patient
logistics and safety. These twenty‐four hospitals were enrolled in the
programme by a selection procedure that assessed the organisational support,
commitment for participation, availability of personnel, time to realise
improvements, and experience with improvement projects. Each group of eight
hospitals joined the programme for 2 years (2004 to 2006, 2005 to 2007, or
2006 to 2008) and participated in several QICs on different topics (e.g.,
pressure ulcers, process redesign)12.
The process redesign collaborative evaluated in this study represented the
third group of eight hospitals. The overall aim of this collaborative was to
reduce the time between the first visit to the outpatients’ clinic and the start of
treatment and/or to reduce the length of in‐hospital stay by 30% for selected
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patient groups13. Eighteen project teams from the eight participating hospitals
joined this collaborative, which started in October 2006. Seventeen of these
teams agreed to participate in our independent evaluation. The enrolment of
project teams within the evaluated QIC differed per hospital. Project teams took
part on their own initiative or were enrolled by the hospital board, but always
in agreement with the external change agent.

6.2.1 Process redesign collaborative
The evaluated collaborative used a step‐by‐step guide, which included the
model for improvement (see Figure 6.3). This step‐by‐step guide was provided
by the external change agent. Next to this, the external change agent organised
five collaborative meetings to inform teams about the step‐by‐step guide as
well as about changes that have worked at other sites. The presented evidence
for improvement focused mainly on the introduction of a one‐stop‐shop, in
which various visits per patient (diagnostic examinations, consultations, and
preoperative screening) are planned for a single day, with the aim of reducing
the throughput time of the diagnostic trajectory. Examples of other process
redesign change ideas that were provided are: the standardisation of care
processes in order to reduce variation, the reduction of the number of
unnecessary steps in care processes (do not provide care for which there is no
evidence of efficacy), the reduction of the number of planning moments or
handovers in a care process so that fewer health care workers are involved in
the process, and that each worker is involved only once per iteration of a
process. The change agent also provided a website enabling project teams to
share information.
Although it is recommended for QICs to test a big change idea in one series of
testing cycles8, the external change agent advised splitting up every planned
change into smaller ones that could be tested instantaneously in a series of
testing cycles based on the experiences of other collaboratives (Figure 6.1, part
B). By doing so, the external change agent tried to ensure that teams spent their
initial resources on testing changes instead of dealing with barriers and
resistance to change.
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Figure 6.3

Step‐by‐step guide used in the process redesign collaborative including the model for improvement

6.2.2 Data collection
To explore the applicability of the QIC method, we evaluated the process
redesign collaborative in a multiple case study design14 using complementary
qualitative data collection methods.
We analysed the process redesign team education manual to learn more about
the provided change ideas and step‐by‐step guide. Further, we held a survey
among hospital staff members who took part in the project implementations
(project staff members) (n = 17) and among project leaders (n = 17) to gather
data on project characteristics and aims, composition of the project teams, and
project plans (including (planned) changes, project progress, and the
application of the model for improvement). The surveys also included
questions about team organisation (including a clear task division, self
responsibility for progress, good compliance to arrangements, good
communication and coordination, be in charge of implementation),
organisational support (including support of strategic management,
organisational willingness to change) and external change agent support
(including sufficient support and supply of instruments, transfer of valuable
insights), because it is known from literature that these are preconditions for
successful use of the QIC method12, 15, 16. In the survey among project leaders,
we included a validated questionnaire to assess these three preconditions15.
Project staff members were asked to rate the amount of organisational support
and external change agent support on a scale of 0 to 10. Questionnaires were
sent to respondents 1 year after the start of the collaborative (September
2007), and sixteen project staff members (response = 94%) and eleven project
leaders (response = 65%) completed and returned them.
We also interviewed all project staff members (n = 17) after they returned the
questionnaire between October and December 2007. Interview themes were:
change agent support (provided best practices, change concepts, and quality
improvement methods), shared experiences between teams, and applicability
of the model for improvement.
In addition, we observed the guidance and training offered by the external
change agent during meetings and training sessions of the process redesign
collaborative. The observations provided us with context for the analysis of the
questionnaires and interviews.
Finally, we analysed the results reported on the outcome and intermediate
measures set by the external change agent, who collected these results in a
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‘Sneller Beter’ database and, at our request, provided us with these data
(December 2007).
All gathered information was used to describe the collaborative process and to
assess the applicability of the QIC method to process redesign. Additional
information about the preconditions was gathered to evaluate whether these
could have influenced the results.

6.3

Results

6.3.1 Characteristics of the process redesign projects within the
collaborative
Table 6.1 gives an overview of the characteristics of the process redesign
projects. Fifteen project teams chose to redesign an elective care process. Eight
of those projects involved care for cancer patients. Two project teams chose to
redesign an acute care process.
All project teams intended to make improvements in waiting times and delays,
but in different areas (access times, throughput times of diagnostic trajectories,
and/or length of stay) and for different types of patient groups. The median
value of the volume of the involved patient groups was 150 patients a year
(range 17 to 1,000). The number of medical departments involved in the
redesigned care process was on average three and varied per project from one
to eight departments. In seven instances, not all medical departments involved
participated in the project team.
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1.

Breast cancer

Chronic Obstructive

3.

4.

Colon cancer

Colon cancer

Colon cancer

Head‐ and neck cancer

5.

6.

7.

8.

Pulmonary Disease

Breast cancer

2.
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Patient Group
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80

110

?

250
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200

or elective

E

E

E

E

E

E

E

A

(E)1,2

Acute (A)

Volume of patient
group1 (patients/yr)

Characteristics of enrolled process redesign projects

No.

Table 6.1

+

‐

+

+

‐

+

‐

‐

trajectory

care

+

+

+

+

+

+

+

‐

clinic)

(outpatients

Diagnostic

Access to

Involved medical departments

+

‐

‐

+

+

‐

‐

+

stay

Anaesthesiology; Plastic Surgery

Oncology; Pathology;

Jaw surgery; Radiotherapy;

Ear, Nose and Throat; Radiology;

Oncology

Radiology; Anaesthesiology;

Gastroenterology; Surgery;

Radiology; Pathology

Gastroenterology; Surgery;

Radiology

Oncology; Anaesthesiology;

Gastroenterology; Surgery;

Lung diseases

Oncology; Surgery; Radiology

Oncology; Surgery; Radiology

Pathology

Internal medicine; Radiology;

1,2,3
Inhospital (description*, n**)

Process to be redesigned1,2

8 (5)

5 (2)

4 (?)

5 (4)

1 (1)

3 (?)

3 (2)

3 (2)
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Hematuria

Lung cancer

Oesophageal atresia
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10.

11.
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+

‐
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Radiology; Oncology

Surgery; Gastroenterology;

Urology

Orthopaedics; Anaesthesiology

Orthopaedics; Radiology

Anaesthesiology

Thorax Surgery;

Radiology

Paediatric Surgery; Intensivist;

Anaesthesiology

Surgery; Pathology;

Lung diseases; Radiology;

Urology; Radiology

1,2,3
Inhospital (description*, n**)
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2 (2)

4 (1)

1 (1)

2 (1)

2 (2)

2 (2)

3 (2)

5 (1)

2 (2)

staff members. 3Data source: survey among project leaders.

(number of medical departments represented in project team). 1Data source: interviews among project staff members. 2Data source: survey among project

+ Yes, ‐ No; * in bold: medical departments that are represented by a medical specialist in the project team; ** number of medical departments involved
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interventions

Small Orthopaedic

16.

15.

14.

Small Orthopaedic

13.

interventions

Open Chest Surgery

12.

(children)

Patient Group

No.

6.3.2 Presence of preconditions for successful use of the QIC method
The project leaders and project staff members of six project teams shared the
opinion that preconditions for successful use of the QIC method ‐ i.e., ‘team
organisation’, ‘organisational support’, and ‘external change agent support’ ‐
were sufficiently present (project no. 1, 4, 6, 10, 16, and 17). The remaining
project teams show a diverse picture of the presence of the preconditions. In
general, almost all project teams were positive about the organisation of their
project team. One‐half of the project teams had the opinion that support from
their organisation and/or external change agent support was lacking.

6.3.3 Evaluation of the collaborative process
This section describes the collaborative process according to the step‐by‐step
guide provided to the process redesign collaborative (see Figure 6.3).
Step 1: Process mapping of the present care process
All projects started with a process analysis of the existing care process. Sixteen
of the seventeen projects performed a baseline measurement.
Step 2: Setting goals for the redesign
The baseline measurement and ideas about the desired care process formed the
input for the project aims and changes that needed to be implemented.
Although all project teams formulated project aims, only fourteen formulated at
least one specific and measurable aim (range 0 to 7, average 2) (see Table 6.2).
Step 3: Selecting measures for improvement
After setting aims, the next step was to establish measures that would indicate
whether a change led to an improvement. With one exception, all project teams
made use of one or more of the outcome measures provided for the effect
measurement. The provided intermediate measure was used by eleven project
teams (Table 6.2). For three teams, this measure (number of visits to outpatient
clinic) was not applicable because these projects involved only the redesign of
in‐hospital stay. For two project teams, the provided intermediate measure was
not applicable because it was not related to the project aims: namely, the
project did not strive to reduce the number of visits.
Eight project teams established additional outcome measures: for example,
time between several diagnostic examinations within the diagnostic trajectory.
Six project teams appointed intermediate and/or process measures to establish
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whether a process change was accomplished, for instance: Is the date of
surgery planned directly after setting the diagnosis, yes or no? Five projects
used no additional intermediate or process measure at all. Reasons for not
using project‐specific measures were that teams thought the provided
measures gave enough insight to know whether a change is an improvement or
because their project aims were not considered measurable (e.g., qualitative
aims such as a standardised discharge planning, or appointing one contact
person for the patient during the whole care process).
Step 4: Selecting change ideas
The main change idea, the one‐stop‐shop, presented in the collaborative
meetings was applicable for eleven project teams (Table 6.2). Two of them did
not succeed in combining the visits in one day due to organisational
characteristics, the nature of the needed diagnostics, and/or the burden of the
diagnostics to the patients. Six project teams thought the evidence was not
applicable because they already combined all visits in the diagnostic trajectory
into one; they did not redesign a diagnostic trajectory at the outpatients’ clinic;
or the long throughput time was not a result of many visits but of a long waiting
list for one specific diagnostic examination. All project teams applied one or
more of the other provided change concepts to redesign their care processes.
Application of these change ideas required that project teams first investigated
the causes of waiting times and delays in the redesigned process and then
tailored the change ideas to their own setting. However, according to the
project staff, tailoring change ideas proved more difficult in care processes in
which more medical departments were involved, and accordingly more
disagreement existed between the involved medical departments about the
changes that had to be made.
Steps 5 and 6: Testing and implementing changes
During the interviews, project staff members were asked whether they had
applied the PDSA cycle for change. Five confirmed that their project team used
or was going to use the PDSA cycle. However, these five project teams did not
split up every planned change in smaller changes as the change agent
suggested. Further, staff members of these five project teams indicated that the
PDSA cycle was not or would not be performed in a rapid cyclical mode because
both the preparation for the test as well as the test of the change itself was time
consuming. Because the patient groups were relatively small, a testing cycle
took considerable time even when the number of patients per testing period
was scaled down. The use of the PDSA cycle was also hampered by the fact that
hospital information systems proved unable to generate data on the appointed
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measures when more hospital departments were involved. As a consequence,
project teams had to gather data by hand, which was time consuming.
The teams that did not use or were not going to use PDSA for implementation
(n = 10) chose to change the organisation of the care process radically by
implementing their ‘newly designed process’ at once without first testing the
individual changes. According to these project teams, testing change ideas
within a short timeframe was not applicable to their situation because of the
number of medical departments involved and/or the small number of patients
involved in their redesign. Another reason for not testing in rapid cycles was
the feeling that a test could fail due to non‐optimal conditions when supporting
processes were not optimised. For example, the team implementing changes in
the care for open chest surgery patients considered it impossible to test a new
operating room planning process. Changing the planning system for the
operating room would necessitate adjusting all the supporting processes,
including the working hours of the teams and how the rooms were prepared.
Any testing before the altering of supporting processes would be massively
disruptive.
Step 7: Effect measurement
Three project teams performed an effect measurement and reached
collaborative goals (Table 6.2). The other project teams, including those that
used the PDSA cycle, had not yet measured any interim results by December
2007 (1 year after the start of the QIC). Therefore it is unknown whether they
reached the collaborative goals.
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From this description of the collaborative process we can identify several
difficulties experienced by the project teams in applying the QIC method to
process redesign. First, the adoption of change ideas and the accompanying
measures provided by the external change agent, appeared not (directly)
applicable for these collaborative project teams. Project teams had to tailor
change ideas to their own context or could not use the provided change ideas at
all.
Second, the adoption of the model for improvement by the project teams was
hampered. Project teams were not capable of testing change ideas within a
short time frame using PDSA cycles due to: the need for tailoring change ideas
to their own context, and the complexity of aligning several interests of
involved medical departments; the small volumes of the involved patient
groups; and hospital information systems that proved unable to generate data
on the appointed measures.
Third, project teams did not experience peer stimulus. All collaborative project
teams intended to make improvements on an administrative subject, but in
different parts of care processes (access times, throughput times of diagnostic
trajectories, and/or length of stay) for different types of patient groups. As a
consequence, project teams saw few similarities between their projects, rarely
shared experiences, and demonstrated no competitive behaviour.
Further, a number of project teams perceived a lack of organisational support
and external change agent support. However, the project teams that succeeded
in implementing changes (projects 15, 16, and 17) shared the opinion that
preconditions for successful use of the QIC method ‐ i.e., ‘team organisation’,
‘organisational support’, and ‘external change agent support’ ‐ were in general
sufficiently present. Only organisational support lacked in one of the three
project teams (project 15).

6.4

Discussion

From the results it seems that in the evaluated collaborative the QIC method
was not used. Apparently, it did not empower project teams to implement their
process redesign in a short timeframe. As a consequence, this study could not
show whether the QIC method can effectively contribute to process redesign, if
used. The description of the collaborative process provides us with valuable
information about the difficulties experienced by the project teams in applying
the QIC method to process redesign. In this section, we will discuss
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explanations for these difficulties, which concentrate on a lack of fit between
the QIC method and process redesign, a non‐optimal application of the QIC
method, and non‐optimal conditions for using the QIC method.

6.4.1 Nonoptimal fit between the QIC method and process redesign
First, a lot of the project teams needed customised solutions for their process
redesign, while the QIC method aims to spread standardised evidence‐based
practices or change ideas to serve many teams at the same time with a limited
number of external change agents. According to the QIC method collaborative
project teams should benefit of the exchange of the standardised change ideas
in such a way that they can eliminate much of the investigative work on
problem analysis and change ideas in comparison with traditional quality
project teams3. For example, in a QIC for pressure ulcers, an external change
agent can provide concrete best practices from pressure ulcer guidelines to
perfect the elements of care, such as ‘minimise skin pressure through the use of
a positioning schedule for clients with an identified risk for pressure ulcer
development’. This best practice can then be tested and, if it works, be
implemented directly in every setting. Process redesign, however, calls for
customised solutions because project teams need to handle context‐specific
causes of waiting times and delays in care processes determined by the existing
interaction patterns between departments in their hospital. Project teams can
therefore not test the standard change ideas provided by the change agent
within a short time frame but have to investigate the causes of waiting times
and delays and to tailor change ideas to their own setting. As a consequence,
the collaborative cannot eliminate the investigative work on problem analysis
and profit from standard change ideas provided by the external change agent as
the QIC method prescribes.
Second, the model for improvement, and especially the PDSA cycle, seemed
inappropriate to test intended changes within a short timeframe. The QIC
method assumes that testing one big change idea lowers the resistance to a
change because clinicians are more likely to be reassured that the change is
effective8, 17. This assumption ignores the fact that testing changes that affect
several departments may lead to more consultation before testing a change and
thus to an increased possibility of resistance to a change. This happened in the
hospitals involved as result of their functional structure, in which every
department has its own responsibilities and tries to optimise its own
functioning. These functional boundaries hampered, for example, the
adjustment of the department schedules needed to realise a ‘one‐stop‐shop’.
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After all, more relationships are affected, and more different interests play a
role. As a result, project teams could only start testing after a buy‐in or political
solution. In this study, the complexity of aligning department schedules and
interests became more apparent when the number of departments involved in
a care process increased. The project teams might have improved the
collaboration across boundaries if they had included in their team a medical
specialist from all medical department(s) involved. However, the need for buy‐
in solutions before testing a change could also be due to the fact that the
external change agent advised splitting up every planned change into smaller
changes. Although smaller changes can reduce the risk of failure, it also lowers
the expectations of the benefits of a change. Unclear or smaller benefits do not
stimulate medical departments to invest in making changes.
Difficulties in using the PDSA cycle meant that most teams decided to
implement changes without testing them. Subsequently, teams did not get
feedback on the work they were doing and did not experience a momentum of
change18. It is known from previous studies that consistent ongoing
measurement is required to tell whether changes being made are leading to an
improvement, and to provide basis for continued action19, 20. Because of this
lack of feedback, teams were not stimulated to adapt another change idea for
improvement, which in turn slowed down the implementation of changes.
Although the difficulties with the use of the PDSA cycle are (almost) inevitable
in process redesign projects in functionally organised hospitals, the use of the
PDSA could be improved by taking care of some preconditions. First, hospital
information systems should be able to generate data on the appointed
measures. Second, the number of patients involved in the care process that
need to be redesigned has to be big enough to test a change idea within a
number of days.

6.4.2 Nonoptimal application of the QIC method
Next to the non‐optimal fit between the QIC method and process redesign,
difficulties can also be due to the selection process of the collaborative project
teams. The external change agent included project teams in the collaborative
that worked on different parts of care processes (access times, throughput
times of diagnostic trajectories, and/or length of stay) for different types of
patient groups, while the QIC method aims to implement evidence‐based
practice through sharing knowledge with others in a similar setting4. Probably,
the external change agent could have provided peer stimulus if it had selected
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project teams that worked on comparable process redesign projects with
comparable goals. Nevertheless, lack of peer stimulus can also occur between
comparable redesign projects because of the existence of context‐specific
causes of delays and waiting times.

6.4.3 Nonoptimal conditions for using the QIC method
Next to hospital information systems to generate data on outcome,
intermediate and process measures, complex process redesign projects need
support to change interaction patterns between involved departments. A
number of project teams perceived a lack of organisational and external change
agent support, despite the facts that all project teams received external change
agent support and the participating hospitals were enrolled in the ‘Sneller
Beter’ programme by a selection procedure that assessed the organisational
support. Unfortunately, we could not identify factors that contributed to this
perceived lack of organisational and external change agent support.

6.4.4 Limitations
This study aimed to assess the applicability of the QIC method for process
redesign. Although we think the findings of this study provide useful
information for future collaboratives, the results need to be interpreted with
caution. The findings of this evaluation could be influenced negatively by the
selection process of both the collaborative project teams and the care processes
to be redesigned. For instance, not all teams participated in the collaborative on
a voluntary basis. Unfortunately, we could not determine with certainty to
which project teams this applied and how this influenced the collaborative
process.
Another limitation is that the gathered data are not complete. However,
observations during meetings and training sessions of the process redesign
collaborative showed us that the missing data of project leaders and project
staff members are not related to poor performing project teams and/or
organisational support. The poor availability of effect measurements on
collaborative goals can be contributed to the fact that it is not feasible for many
project teams to redesign, implement, and perform an effect measurement
within a year, and to the non‐optimal fit between the principles of the used QIC
method and process redesign.
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6.5

Conclusion

This study showed that the need for tailoring standard change ideas to the
context of collaborative project teams, and the complexity of aligning several
interests of involved medical departments, hampered the use of the QIC
method for process redesign. We cannot determine whether the QIC method is
appropriate for process redesign. As result of the selection process for
participation of project teams by the external change agent peer stimulus was
non‐optimal. Further project teams felt that preconditions for successful use of
the QIC method were lacking. Therefore, additional research into the
applicability of the QIC method for process redesign is needed.
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7.1

Introduction

Traditionally, hospitals have a functional organisation structure. Within this
structure, organisational departments are built around the skills and
knowledge of their professionals, like internal medicine, radiology, and so on1‐3.
These departments frequently operate as separate ‘silos’ with their own goals,
and do not exchange information for the planning and control of patient flow
(functional operating control system)1, 2. As a consequence, each care activity
within a chain of care activities for the diagnosis and treatment of a patient will
be planned on the basis of availability of resources, after the previous care
activity is completed. This has led to quality problems like waiting times, poor
coordination of care, and a waste of resources.
National and international attention to these quality problems has made
hospital management and medical specialists aware that the way care is
delivered needs to be reorganised. However, little is known about how to
improve the organisation of care delivery in terms of quality and efficiency. In
addition, it is not known how new ways of organising care delivery should be
introduced into a hospital organisation. Until now, many of the ideas for
improvements of coordination and process control have been derived from
research in industry, including the successful concept referred to as ‘business
process orientation’. This concept’s breakthrough occurred at the beginning of
the 1990s under the name ‘Business Process Reengineering’4. Successful
examples of the application of business process orientation for the organisation
of care delivery to specific patient groups are known, for instance, from the
Dutch programme ‘Better Faster’5, from Australia’s ‘Redesigning Hospital
Care’6, and from the United States’ ‘Reducing delays and waiting times
throughout the system’7. It is unknown, however, whether business process
orientation or process‐oriented care delivery can also be applied successfully at
hospital level.
Therefore, this thesis aimed to test the hypothesis that the implementation of
processoriented care delivery leads to better outcomes in terms of quality and
efficiency at hospital level. In order to test the central hypothesis of this thesis,
the overall research question is:
‘Is the implementation of a processoriented logistical concept effective for
improving quality and efficiency of care delivery at hospital level?’
In the studies described in the previous chapters, the following sub‐questions
were addressed:

Chapter 7

│137

1.

‘Which processoriented logistical concepts do hospitals implement to deliver
processoriented care, and how effective are these in improving the quality
and efficiency of care delivery?’

2.

‘Does evaluation of the flexibility of hospital building layout contribute to the
implementation of a new logistical concept?’

3.

‘Do processbased payments contribute to the implementation of a process
oriented logistical concept?’

4.

‘Do improvement and innovation methods contribute to the implementation
of a processoriented logistical concept?’

The first sub‐question assessed which process‐oriented logistical concepts
hospitals implement to deliver process‐oriented care, and the effectiveness of
these logistical concepts in improving the quality and efficiency of care delivery.
Sub‐questions 2‐4 examined ways to introduce process‐oriented logistical
concepts effectively into a hospital organisation.
In this chapter, the main findings on these sub‐questions are presented first.
Next, the meaning of these findings with regard to the general research
question is discussed. Subsequently, the general research question is answered.
The chapter ends with recommendations for future research and for the
implementation of process‐oriented organisation of care delivery.

7.2

Main findings

1.

‘Which processoriented logistical concepts do hospitals implement to deliver
processoriented care, and how effective are these in improving the quality
and efficiency of care delivery?’
The literature review in Chapter 2 reported and discussed the experiences of
five hospitals with respect to implementing a process‐oriented logistical
concept at organisational level. This literature review showed that hospitals
chose between two main approaches to improve the integration of functions
around care processes and to become process‐oriented organisations:
A. The implementation of a process‐oriented operational control system
without changing the hospitals’ basic structure; and
B. The implementation of a process‐oriented basic structure, in which the
composition of hospital departments is based on the needs of specific
patient groups instead of on the type of medical specialties.
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On the basis of the results, it seems that under preconditions the adoption of
either approach to become process‐oriented can possibly lead to improved
quality and efficiency of care delivery. First, the implementation of each
approach has to focus on logistically homogeneous patient groups. Bottom‐up
knowledge on the part of medical professionals is essential to identify these
patient groups. The review showed that, ultimately, hospitals with an initial
focus on overarching processing steps with respect to patients’ medical
diagnosis and treatment mainly implemented improvements in departmental
processes instead of improvements that made the patient flow smoother.
Second, the implementation has to be accompanied by a committed process
management to change previous patterns relating to the functional division of
tasks.
The literature review also provided insight into factors that hampered the
implementation of both approaches. An effective implementation of a process‐
oriented operational control system (A) requires that department managers
and medical specialists both give priority to the coordination of care delivery
between departments above the capacity utilisation of each department. This
proved difficult, since medical departments in functional organisations have to
maximise their own output. An effective implementation of a process‐oriented
basic structure based on multidisciplinary patient‐focused departments (B)
requires that hospitals focus on strategically important services. However, the
characteristics of hospital care make this difficult because political and ethical
obligations prevent hospitals from refusing to deliver services to groups of
patients from within their service area.
Unfortunately, we were not able to judge which of the two approaches
(implementation of a process‐oriented operational control system or
implementation of a process‐oriented basic structure) delivers the best results
and under what circumstances. For such an assessment, more specific studies
are needed.
2.

‘Does evaluation of the flexibility of hospital building layout contribute to the
implementation of a new logistical concept?’
Chapter 3 described an evaluation method for the assessment of hospital
building layout, and its contribution to the implementation of new logistical
concepts is tested in a case study. Using computer simulation techniques, the
described evaluation method assessed hospital building layout from the
viewpoint of operations management. The aim of such an evaluation is to
ensure that the building layout supports the efficient and effective operating of
current and future care processes. In the case study, a newly designed hospital
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layout was assessed on its flexibility to meet future requirements of new
logistical concepts and changes in patient mix. The results showed that a
change in intensity, direction, or volume of the flow as a result of a new
logistical concept or a changed patient mix led to congestions in the patient
flow. In other words, the design of the hospital building layout was not flexible
enough to deal with the changes. In this case, however, the layout of the
building could easily be adjusted because it was still in the design phase.
The evaluation of a building layout in the design phase is of great importance
from the perspective of operations management. In this phase, it is still possible
to adjust the layout to make it more flexible to meet future requirements of new
logistical concepts and changes in patient mix, and it therefore contributes to
an effective implementation of future logistical concepts. In addition, the
evaluation method can also be used to assess the implications of new logistical
concepts in existing hospital buildings. Ex‐ante evaluation of new logistical
concepts can prevent the occurrence of congestions in the overall patient flow,
which affect waiting and throughput times, and thus the quality and efficiency
of care delivery.
We conclude that an evaluation of the flexibility of a hospital building layout
using simulation techniques contributes to an effective implementation of new
logistical concepts, and prevents the occurrence of conflicts.
3.

‘Do processbased payments contribute to the implementation of a process
oriented logistical concept?’
Chapter 4 tested whether the use of process‐based payments – process‐based
internal hospital budgeting – contributes to the implementation of process‐
oriented logistical concepts, and more specifically to the implementation of a
process‐oriented operational control system. Analyses of data involving Dutch
hospitals demonstrated that process‐based budgeting – the allocation of
financial means on the basis of the total care of a patient during an acute
episode of illness – stimulated medical professionals to use process‐oriented
performance measures, which in turn had a positive effect on the number of
activities to develop process‐oriented operational control systems. Although
process‐based budgeting did not stimulate directly the implementation of a
process‐oriented logistical concept, it seems that it is a valuable tool to bridge
internal conflicts of interests concerning departments and medical
professionals, which hamper collaboration across departmental boundaries. It
stimulated cooperation between departments and medical professionals to
organise care delivery in a process‐oriented way, even though the
implementation was not yet accompanied by adapted internal organisational
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activities: for instance, more decentralised decision‐making, agreements about
process ownerships, and a process‐oriented view on the part of medical
professionals.
The results of this study show that process‐based payments contribute to the
implementation of process‐oriented logistical concepts, and they also help to
align the interests of departments and medical professionals with top
management’s wish to implement a process‐oriented concept.
4.

‘Do improvement and innovation methods contribute to the implementation
of a processoriented logistical concept?’
Chapters 5 and 6 assessed the effects of two types of redesign methods on the
implementation of process‐oriented logistical concepts at process level.
Chapter 5 dealt with a process innovation method: that is, one intended to
radically redesign and improve work processes. This method is used to change
the traditionally functional operating system of in‐hospital care for stroke
patients towards a process‐oriented operating system, the aim of which is to
improve the quality and efficiency of care delivery. The method consisted of
four steps: process analysis, identification of bottlenecks, design of the process‐
oriented operating system, and implementation of the system. Results indicate
that implementation of the process‐oriented operating system led to a
significantly shorter length of hospital stay. As a result, more stroke patients
could be admitted to the specialised ward.
Chapter 6 concerned the applicability of the Quality Improvement Collaborative
(QIC) method for the redesign of work processes. With the help of external
facilitators and peer stimulus, this method is intended to change a functional
operating system incrementally to a process‐oriented operating system for
specific patient groups. The method was assessed in a multiple case study
design. Within the evaluated QIC, external change agents provided eighteen
collaborative project teams from various hospitals with a clear vision for the
redesign of their operating system, along with a set of specific changes that
could significantly improve the patient flow. Results of the evaluation showed
that – for several reasons – this application of the QIC method did not succeed
in empowering project teams to implement a redesign in a short time frame.
First, there seems to be a non‐optimal fit between the QIC method and the
redesign of work processes. While the QIC method aims to serve as many teams
as possible with standardised change ideas, the redesign of work processes
calls for customised solutions, because project teams need to handle context‐
specific causes of waiting times and delays in care processes determined by the
existing interaction patterns between departments. Second, the QIC method
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was not optimally applied. The external change agent included project teams in
the collaborative that worked on different aspects of care processes (access
times, throughput times of diagnostic trajectories, and/or length of stay) for
various types of patient groups and different patient volumes, while the QIC
method aims to implement evidence‐based practice through sharing knowledge
with other teams that have similar goals. Third, project teams were confronted
with non‐optimal conditions for applying the QIC method: for instance, a
number of project teams perceived a lack of organisational and external change
agent support. These results show that the need to tailor standard change ideas
to the context of collaborative project teams, plus the complexity of aligning
interests of involved departments, hamper the use of the QIC method for
process redesign. To conclude, due to the non‐optimal application of the QIC
method and the non‐optimal conditions for using the QIC method, we cannot
determine whether the QIC method is appropriate for the process redesign of
care processes in hospitals.
From the results of the two studies described in Chapters 5 and 6, it seems that
process innovation methods contributed more than the evaluated process
improvement method (QIC) to the implementation of a process‐oriented
logistical concept. This is probably because the implementation requires
customised solutions that fit context‐specific causes of waiting times and
delays. While the thorough process analysis as part of the process innovation
method resulted in the implementation of customised interventions to change
the pattern of interaction between professionals and to redesign the overall
work flow, the process improvement method tried to implement standard
change ideas that worked for others. Moreover, hospitals that used the process
improvement method frequently focused on parts (e.g. the diagnostic or
treatment trajectory) rather than on whole care processes. In the decision as to
what form work processes should take, the process innovation method
described gave involved medical professionals more autonomy than did the QIC
method. Therefore, the process innovation method used seems also more able
to deal with possible conflicts between the autonomy of medical professionals
and the requirements of a process‐oriented logistical concept.

7.3

Discussion of the findings

There are successful examples of the application of the business process
orientation concept for the organisation of care delivery to specific patient
groups. This thesis examined whether process‐orientation can also be applied
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successfully at hospital level, and explored ways to introduce process‐oriented
care delivery.
The research reconfirms that the implementation of process‐oriented logistical
concepts can reduce throughput times for specific patient groups (Chapters 1,
5, and 6), which leads to a gain in quality for patients and to efficiency for
specific care processes. These patient groups will not only have shorter waiting
times between examination and treatment but their conditions will be treated
timely and adequately, and with fewer resources (e.g. number of bed days)8.
Similar benefits of process‐oriented logistical concepts could not be determined
at hospital level. The literature review in Chapter 2 was unable to identify
enough high‐quality studies that assessed the implementation of process‐
oriented logistical concepts. Therefore, we intended to test the effects of the
implementation of process‐oriented delivery empirically by evaluating the
results of the national quality improvement programme ‘Better Faster’ with
regard to its aim to accelerate the transition towards process‐oriented care
delivery in participating hospitals9. Data on outcomes were provided by
programme officers of ‘Better Faster’. These data proved to be incomplete,
however, and it was thus not possible to assess effects. The incomplete data are
probably due to implementation failures and to the fact that hospitals needed
more time to implement process‐oriented logistical concepts. The limited
scientific foundation of underlying assumptions of ‘Better Faster’9 may have
contributed to the implementation failures. Nevertheless, on the basis of
available data and additional research, this thesis was able to identify certain
suboptimal applications of process‐orientated logistical concepts and
introductory strategies that may hinder an effective implementation of process‐
oriented care delivery.

7.3.1 Suboptimal application of processoriented logistical concepts
No system view
On the basis of this research, it seems that hospitals do not acquire a systems
view when they try to become process‐oriented organisations. Most hospitals
work towards this goal by means of the gradual or partial implementation of
process‐oriented control systems or care programmes (Chapter 2). These
programmes help hospitals to overcome the functional division of labour and to
improve collaboration between departments. However, this approach ignores
the importance of an optimal performance of the separate departments, which
incorporates a risk for sub‐optimisation of the entire hospital system. This
potential sub‐optimising effect is, for example, caused by the fact that when
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introducing care programmes, hospitals often reserve slots for specific patient
groups in the planning of scarce resources10, like CT, MRI, and PET scans, and in
the planning of outpatients’ clinics. Although the use of these ‘priority lanes’
reduces throughput and waiting times for specific patient groups, it may lead to
an inefficient use of resources and more waiting times and delays for other
patients: first, because a higher number of waiting lines increases the time and
energy needed to control them; and second, because the waiting lines are more
sensitive to fluctuations in the demand for specific places 11. However, an
information exchange between medical professionals – one that is enabled by
process‐oriented control mechanisms (care programmes) in a functional basic
structure or by the implementation of a process‐oriented basic structure
(multidisciplinary departments) – could provide departments with information
about what capacities are needed at what time. They could use this information
to optimise the organisation of departments. A precondition then is that
hospitals be capable of a twofold focus: one on the optimisation of care
processes and the other on the optimisation of departments 12.
We conclude that solutions chosen by the hospitals are a trade‐off between the
optimisation of care processes and that of department efficiency. Hospitals
tried to optimise care processes by optimising parts of processes and the
coordination of transfer points in the chain of care. The coordination of transfer
points frequently requires the reservation of specific places. This in turn sub‐
optimised the planning of departments. Therefore, in our view it seems more
fruitful to prevent this trade‐off, which means focusing the entire hospital
structure on patient processes and deleting transfer points.
Too little attention to contingency factors
Further, our research shows that hospitals do not take contingency factors into
account consistently in applying process‐oriented logistical concepts. It is
known from operations management literature that contingency factors may
affect the success of interventions that attempt to improve the management of
operations13, 14. According to Hall (1999)15 and Donaldson (2001)16, the most
important contingency factors of a logistical concept are strategy, size, task
uncertainty, and technology. Each hospital has a unique combination of
contingency factors, and thus of opportunities and limitations. In agreement
with Hall (1999)15 and Donaldson (2001)16, the success of process‐oriented
care delivery for a single patient group is dependent on the organisational goals
and on ways to reach these goals (strategy), the volume of a patient group
(size), the certainty that steps that are mostly taken or that should be taken in a
care process for a specific patient group can be predicted (task certainty), and
the technology of hospital care.
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However, hospitals do not carefully consider the fit between process‐oriented
logistical concepts and these contingency factors. For example, in Chapter 6 we
saw that hospitals tried to implement process‐oriented care delivery for very
small patient groups. We know from the literature, however, that due to the
high level of standardisation and the dedicated investment, the effective
operating of a process‐oriented logistical concept calls for a high volume of
patients who require the same chain of services to answer their health care
needs17. In addition, it is difficult for a general hospital to maintain a group of
medical professionals specialised in care delivery for only a small group of
patients. The increasing specialisation within medical disciplines during the
last decennia due to the rapid increase in medical knowledge and therapeutic
options has made this problem worse18. It has resulted in medical professionals
having a limited work area, meaning they can only deliver subtasks within a
care process. Thus, if high volumes are not reached, the organisational
investment will be higher than the return.
In conclusion, the importance of the fit between logistical concepts and
contingency factors means that process‐oriented logistical concepts are no
panacea for a hospital under all circumstances. There are circumstances in
which the use of a functional logistical concept is more effective than that of a
process‐oriented logistical concept. After all, disparities in the environment are
likely to call for different responses in the design of a logistical concept19. As a
consequence, different logistical concepts would remain among hospitals, and
there would not be a ‘one‐size‐fits‐all’ solution.

7.3.2 Suboptimal strategies to implement processoriented logistical
concepts
It became apparent in several chapters of this thesis that the implementation of
process‐oriented logistical concepts in hospitals is not accompanied by an
appropriate ex‐ante hospital management analysis of the consequences of a
change of logistical system and the unintended effects for the different
components of the hospital system (top management, divisions/departments,
medical professionals within a hospital building). This prevented hospital
management from handling the conflicts that emerged between components.
As a consequence, the implementation of process‐oriented logistical concepts
was obstructed.
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Hospital building layout and processoriented logistical concepts
Chapter 3 showed that the implementation of process‐oriented logistical
concepts can be hampered by the physical layout of a building. Changes in the
intensity, direction, or volume of patient flow as a result of a new logistical
concept led to congestions of the patient flow within the designed hospital
building. Experts have noted that it is extremely hard to achieve a situation in
which the physical layout supports the functionality of a new logistical concept
in pre‐existing buildings20. During the life of a hospital building, changes in the
hospital environment occur that influence its strategy, which in turn affects the
logistical concept with regard to planning and to controlling patient flow.
Therefore, it seems important to create flexibility in the physical layout when
hospital buildings are designed: for example, by the standardisation of
consultation rooms or the introduction of single patient rooms 21. After all, the
running of hospital buildings is extremely expensive due to the investments in
needed technology, and buildings need to last for many years. The layout can
only be changed if major investments are made. This underlines the importance
of a flexible building layout to enable hospitals to respond to change. Chapter 3
of this thesis demonstrated that simulation techniques can be very helpful to
assess a building design in terms of its flexibility with regard to handling future
changes in patient flow.
Goals of departments and of processoriented logistical concepts
In Chapters 1 and 6, it appeared that the implementation of process‐oriented
logistical concepts was hampered because departmental goals (i.e. maximising
department output) were not adjusted accordingly (i.e. maximising
performance of care processes in terms of waiting times and delays). After all, it
was not in the interests of the departments and medical professionals to
improve care coordination and waiting times and delays, since they are only
responsible for and benefit from the output of their own departments. Chapter
4 showed that the introduction of process‐based budgeting – the allocation of
financial means on the basis of the total care of a patient during an acute
episode of illness – can stimulate departments and medical professionals to use
process‐oriented outcome measures, which in turn encourages them to
implement process‐oriented logistical concepts. From this, it seems important
that hospital management also adapts reward‐ and information systems to the
new logistical concept. This can be related to the fact that a change needs to be
seen by all involved parties as an improvement in the existing practice22, 23. In
general, a new logistical concept will only be effectively implemented if it seems
to offer advantages. Benefits can include better health care outcomes, financial
benefits, work pleasure, or an increase in status for people who adopt the new
working methods. At an early stage, when selecting and developing a logistical
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concept, it is important to consider these factors and the possible responses of
the target group in order to increase the likelihood of a successful
implementation23. Hence, the implementation of a process‐oriented logistical
concept has to be accompanied by sufficient incentives for involved
departments and staff.
Routines of medical professionals and processoriented logistical
concepts
Chapter 4 showed that although many Dutch hospitals have implemented
protocols for the diagnosis, treatment, and routing of patients, these are not yet
accompanied by decentralised decision‐making, agreements about process
ownerships, and a process‐oriented view on the part of medical professionals.
Thus, formal structures – protocols – have been created, but internal
organisational activities – routines of medical professionals – have not been
adjusted. It is known from literature that implementation of innovations like
process‐oriented care logistical concepts do not run smoothly, no matter how
great the advantages, if the innovation is not consistent with existing norms
and values, or with the experiences of professionals who have to adjust their
work processes22, 23.
Due to the strong institutionalisation of the health care sector in the
Netherlands, it is difficult to alter the routines of medical professionals, since
responsibilities and competences of doctors, nurses, and allied health care
professionals are bound by law24. As a consequence, only limited possibilities
exist to change the responsibilities of involved medical professionals within
care processes. Improving the organisation of care delivery requires a change
in work processes, modifying the interaction between departments and medical
professionals25, which includes changes in the division of responsibilities and
decision‐making capabilities. This is not always compatible with existing rules.
The law impedes the introduction of workforce flexibility: for instance, nurses
cannot take over the tasks of medical doctors with the same freedom that
employees switch tasks in industry. However, workforce flexibility could
reduce the need for transfers and care coordination between medical
professionals in hospitals26.
An additional barrier to changing existing routines is that there are no
readymade solutions that describe exactly what form processes for a specific
patient group in a specific context should take23. Because improvements in
work processes cannot be derived from guidelines, protocols, and procedures, a
thorough problem analysis is needed to tailor changes to the specific context
(Chapter 5). Formulating the change itself thus forms part of the
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implementation process, and this enables a process of bottom‐up learning
instead of top‐down implementation. Medical professionals need to engage in
formulating the change, so that they support the new logistical concept and
help ensure that it will be accepted. Realisation of the implementation process
must, however, be a joint effort on the part of medical professionals and
management. Medical professionals frequently lack experience in applying
process innovation methods, and they already face huge demands on their
time; hence, justifiably, they may not always be willing to prioritise time‐
consuming process redesign over spending time with patients.

7.3.3 Reflections
We found that hospitals cannot or do not fully implement the process‐oriented
logistical concepts: they lack a system view, which in turn leads to a trade‐off
between process and department optimisation; they do not take contingency
factors into account, which in turn leads to a suboptimal fit between logistical
concept and hospital environment; and they do not accompany the
implementation with an appropriate adaptation of internal organisational
activities (i.e. reward‐ and information systems, routines of medical
professionals), which subsequently leads to conflicts that hamper the
successful implementation of logistical concepts. Possible explanations can be
found in the institutional hospital environment and in the characteristics of
hospital care.
The institutional hospital environment
The optimal implementation of process‐oriented logistical concepts is
obstructed by the need for hospitals to obtain institutional legitimacy, upon
which the support of normative authorities, the approval of legal bodies, and
the survival chances of hospitals depend27. This legitimacy is contingent on how
the hospital complies with three institutional pressures 27, 28: cultural‐cognitive
isomorphic (‘Everyone else in the hospital sector is doing it’), regulative
isomorphic (‘Government enforces it by rules and regulations, backed by
sanctions and enforcement agencies’), and normative isomorphic (‘It has
become a prevailing standard in hospital practice, and is thus expected from
hospitals’). As a consequence, the implementation of process‐oriented logistical
concepts by hospitals is not necessarily motivated by their contribution to
effectiveness, but rather by their contribution to legitimacy 29. This means that
hospitals sometimes make suboptimal choices that do not automatically lead to
more efficient and qualitative care delivery: instead of looking at what is best
for the hospital itself, they conform to institutional pressures. This can lead to
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isomorphism of hospitals, although it is known from the contingency theory
that there is no best way to organise, that any way of organising is not equally
effective, and that the best way to organise depends on the nature of the
environment to which the organisation relates 30. This means that hospitals
should have different customised logistical concepts dependent on the hospitals’
strategy, size, volume, and technology. In addition, there exists a risk of
decoupling between the formal structures created by hospitals to comply
symbolically with institutional forces like the creation of care programmes and
the internal organisational activities. Thus, hospitals may formally establish
care programmes while departments and medical professionals do not change
their working methods.
The aforementioned situation means that hospitals do frequently not
implement process‐oriented logistical concepts thoroughly, although it does
not mean that these concepts cannot be fully applied. Due to institutional
pressures to become process‐oriented organisations, hospitals start
improvement projects without first acquiring a system view. As a consequence,
hospitals try to perfect individual care processes by optimising parts of
processes and by coordinating transfer points. These transfer points cause
breakdowns in the coordination of care processes31: namely, coordination of
transfer points offers a solution for one patient group, but may cause the
situation for other patient groups to deteriorate. As such, the transfer points
present obstacles to the successful implementation of process‐oriented care
delivery at hospital level. Thus, from a system point of view it is better to
eliminate transfer points. However, hospitals have difficulties gaining an insight
into the operating of their entire hospital system, which is needed to effectively
reduce transfer points. Therefore, future research should focus on methods that
achieve a clear view of the complexity of a hospital system and of the
possibilities to reduce transfer points within care processes.
Hospital care characteristics
It seems that the specific characteristics of hospital care prevent hospitals from
optimally implementing process‐oriented logistical concepts. The organisation
of service delivery in hospitals is complex. Due to the number of different
illnesses, treatments, and preferences of patients and their medical
professionals, hospital care incorporates much more variation than industrial
processes. In addition, many patients have more than one problem32, 33, which
calls for different kinds of services, and sometimes at the same time34.
Furthermore, there exists considerable medical practice variation or inter‐
doctor variation35. Medical practice variations are systematic differences in the
standardised incidence rate of clinical procedures in a specific population36.
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These variations can also have an effect on the allocation of resources, and can
result from different approaches to the same clinical problem or from
inappropriate clinical decision‐making.
Although much of the variation can be eliminated by, for example, an
aggregation of the needs of patients and elimination of avoidable practice
variation, the amount of variation still exceeds that of industry. A thorough
elimination of variation requires the standardisation of medical practice and
doing away with patient groups37. However, hospitals experience political and
ethical obligations that prevent them from dropping certain services and from
focusing on strategically important ones2. At the same time, the geographical
service area of hospitals is restricted by norms for accessibility of care. Thus,
because of their limited service area, hospitals are prevented from serving high
volumes of patients who need the same care; at the same time, to work
efficiently, hospitals need high volumes of patients who require the same chain
of services17. In addition, hospitals wishing to standardise medical practice
experience resistance from medical professionals, and lack effective methods to
counteract it. Recent research has shown, for example, that the introduction of
uniform guidelines did not reduce practice variation38.
This variation in hospital care hinders the prediction of the demand for
services, which in turn prevents departments from adjusting their capacity
planning on actual needs. As a consequence, it is more efficient for departments
to create waiting lines, since in that way they can maximise their capacity use of
the departments. Another problem caused by the variation is that hospitals
have to deal with patients that need standard care and those that need
customised care. It is already known from operations management theory that
the delivery of standard and customised care is hard to combine within one
organisation with one culture, one set of norms, staff, incentives, and operating
systems, since the repetitive work of care delivery to standard patients and the
creation of one‐of‐a‐kind services are such different operations34. Medical
professionals delivering customised care need to be highly skilled, and often
possess tacit knowledge that is difficult to transfer. Tacit knowledge is less
important when process steps are known ahead of time.
Under the present circumstances, full application of process‐oriented logistical
concepts does not seem to be feasible. To apply the concepts successfully,
hospitals have to negotiate ethical and political obligations, eliminate services,
reduce variation in medical practice, enlarge the geographical services area,
and focus care delivery on a limited number of groups of standard patients who
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need a specific treatment, or on a limited number of multidisciplinary patient
groups.
If a hospital focuses on the care delivery to patients needing a specific
procedure, it can choose to implement process‐oriented control systems that
establish the sequence of care activities and the responsibilities of
professionals involved in the diagnosis and treatment. An example of a hospital
that decided to serve only a limited segment of a total population needing a
specific procedure is the Shouldice Hernia Centre in Canada. In a hospital like
Shouldice, only patients who fit the highly standardised care process are
offered treatment; all others are rejected34. For example, inguinal hernia
patients seeking a repair at Shouldice fill out a preadmission form that helps to
identify those who do not fit in the segment served. Those not suitable for
Shouldice’s highly standardised process are counselled to seek treatment
elsewhere: for instance, in hospitals that focus on care delivery to customised
patients. This selection makes it possible to standardise the care process to a
high degree.
If a hospital decides to focus on care delivery to specific groups of
multidisciplinary patients, the implementation of a process‐oriented basic
structure – a hospital structure that is focused towards patient processes – is
probably more appropriate. After all, patients from multidisciplinary groups
may need standard as well as customised care. A health care process is then
crafted for each patient by linking a set of standard processes together after an
initial evaluation34. Each standard process may be provided by the same or
separate professionals. What makes the care uniquely suited to each patient is
the combination of the components; the role of the medical professional who
performs the initial assessment is then that of a designer. The need for
transfers and care coordination can be reduced if medical professionals are
flexible: namely, when they can perform different types of activities26.
Moreover, flexibility also increases performance, since it enables hospitals to
balance and distribute the workload effectively because staff can be
switched39,40. Collaboration of medical professionals and coordination of care
delivery is facilitated by the elimination of departmental borders between the
medical professionals2.
It should be noted that institutional circumstances in the Netherlands are not
all in favour of specialisation. On one hand, regulative pressures enforce
hospitals to specialise in order to reach high quality health care delivery. The
Health Care Inspectorate (IGZ)41, for example, sets standards for the minimum
number of procedures that a hospital has to perform to keep its license for
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certain procedures. On the other hand, opposing forces exist in the institutional
context. Hospitals need, for example, to comply with the Dutch Competition Act,
which is enforced by Netherlands Competition Authority (NMA). According to
the Dutch Competition Act, hospitals may not participate in cartels, for example,
by making price agreements, sharing markets, and restricting production42.
From this, it seems that hospitals are obliged to treat all patients regardless of
their care demand, and cannot restrict themselves to the delivery of certain
procedures or to care delivery to specific patient groups. Until this dilemma
between pressures to specialise and the pressure to compete is resolved, Dutch
hospitals are de facto limited in their development towards specialised
hospitals, and thus in effective implementation of process‐oriented logistical
concepts.

7.4

Conclusion

On the basis of the findings, we cannot confirm the central hypothesis that
processoriented care delivery leads to better outcomes in terms of the quality
and efficiency of care delivery at hospital level. More research is needed to
identify the circumstances under which the implementation of process‐
oriented care delivery is or is not effective. However, our research did provide
indications that an effective implementation of process‐oriented care delivery
requires a ‘product’ focus of hospitals: namely, restricting care delivery to a
limited number of groups of standard patients who need a specific procedure
or on a limited number of specific multidisciplinary patient groups, to prevent
hospitals from needing to trade‐off process and department optimisation. In
this respect, hospitals are faced with two dilemmas:
1. They are expected to provide care for every patient, but at the same time
they must provide care efficiently, which calls for specialisation;
2. Care must be accessible within a reasonable distance and time, but at the
same time hospitals need a sufficient volume of the same type of patients,
which calls for a larger service area.
To enable this, it might be necessary that hospitals negotiate with their
institutional environment expectations and ethical obligations, redefine their
service area, and cooperate with other hospitals. As soon as and insofar as
institutional circumstances allow it, hospitals can effectively implement
process‐oriented care delivery. A condition for success is that hospitals make
an appropriate analysis of the consequences of a changed logistical system for
the different components of the hospital system, followed by actions that align
internal organisational activities and interests with the process‐oriented
logistical concept.
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7.5

Recommendations

The main findings of this thesis provide an insight into the effectiveness of the
implementation of process‐oriented logistical concepts and supporting
measures for the quality and efficiency of care delivery. Based on the findings,
several recommendations can be made with regard to future research on
logistical concepts for care delivery in hospitals as well as with regard to the
implementation of process orientation.

7.5.1 Future research
This thesis focused mainly on the evaluation of existing initiatives to implement
process‐oriented care delivery. As a result of the research, doubts have arisen
about the applicability of this type of concept for hospitals that serve a
heterogeneous patient population.
Future research should therefore first focus on the preconditions for an
effective application of process‐oriented logistical concepts in health care to
ensure appropriate application at a later date. Alternatively, for hospitals that
serve a heterogeneous patient population, it would be interesting to explore the
applicability of other logistical concepts such as task or care component
standardisation for an improvement in their quality and efficiency.
It also seems important to develop methods that provide an insight into the
complexity of a hospital system and into the effects of changes in logistical
concepts for the efficient and effective operating of care processes. A
visualisation of the complexity of systems gives hospitals better opportunities
to take appropriate actions for process optimisation. Simulation techniques
may be helpful, because they can estimate effects of changes on interrelated
activities. This can prevent the occurrence of unexpected and undesirable
effects during the real‐life implementation of changes in logistical concepts43.
Next, research is needed into possibilities to reduce transfer points in hospitals,
because these make it difficult to maintain the streaming of processes in an
efficient and optimal way17. As described, the diversity in the chain of care
prevents hospitals from reducing transfer points when a process‐oriented
logistical concept is implemented.
Further, research is needed to establish whether process‐oriented care delivery
can be implemented more effectively if a group of hospitals cooperates. After

Chapter 7

│153

all, a group of hospitals has a larger service area, which increases the chance of
standardised care delivery to all patients.
Finally, future research has to take into account patient preferences and the
medical outcomes of care delivery. It is assumed within this thesis that a
reduction in waiting and throughput times, coupled with collaboration between
medical professionals, increases the quality of care delivery. However, faster
care delivery may not always be better. In some cases, for example when cancer
is diagnosed, a too‐short throughput time between diagnosis and treatment is
not desirable because of the psychological impact on patients. Moreover, we did
not investigate the medical outcomes of care delivery itself. Although we expect
that the medical outcomes of care delivery will be positively affected as the
result of a better organisation of care delivery, future research needs to confirm
this.

7.5.2 Hospital practice
Despite a lack of evidence on the effectiveness of process‐oriented care
delivery, several programmes have been initiated worldwide during the last
decennium to help hospitals make their organisation of care delivery more
process‐oriented. This study has attempted to fill the gap between evidence and
practice. On the basis of the results, we can offer the following
recommendations.
It seems obvious from our research that not all hospitals can benefit equally
from the implementation of process‐oriented logistical concepts. The
effectiveness depends on the fit that can be reached between characteristics of
the environment and the concept that is applied. The challenge is to find the
best match. Therefore, we recommend that hospitals carefully consider the fit
between process‐oriented logistical concepts and their environmental factors:
these include the possibility to focus on a limited number of groups of standard
patients who need a specific treatment or on a limited number of
multidisciplinary patient groups; the volume of the served patient groups; and
the predictability of the care processes. An effective implementation of process‐
oriented logistical concepts seems to require the specialisation in the delivery
of care to a limited number of groups of standard patients who need a specific
procedure, or to a limited number of specific multidisciplinary patient groups.
From a geographical point of view, specialisation appears to be a feasible
option. The demand for specialised hospitals seems big enough in the
Netherlands, with its approximately 17 million inhabitants who live in close
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proximity to one another. The good infrastructure in the Netherlands also
favours the specialisation of hospitals.
For an effective implementation of process‐oriented logistical concepts,
hospitals need a system view of their own organisation. Specific conditions and
contingencies require customised implementation in such a way that conflicts
between hospital system components are prevented. To increase the likelihood
of successful implementation, we recommend the use of a balanced set of
incentives, such as reward‐ and information systems.
Hospitals must determine for themselves the institutional requirements that
may prevent them from specialising. At the moment, hospitals are being
encouraged to specialise, but at the same time are obliged by the Netherlands
Competition Authority to treat all patients regardless of their care demand.
Hospitals need to resolve this dilemma.
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‘Towards processoriented care delivery in hospitals’
Patients frequently have to wait for long periods before they are seen by
medical specialists; they then need to wait again for diagnostic examinations or
treatment. Problems with regard to quality, such as waiting times and poor
coordination of care often occur because hospital departments operate as
separated ‘silos’, each with its own goals, and do not exchange information for
the planning and control of patient flow. National and international attention to
these quality problems has made hospital management and medical specialists
aware that the way in which care is delivered needs to be reorganised.
However, little is known about how to improve the organisation of care
delivery in terms of quality and efficiency. It is also not known how new ways of
structuring care delivery need to be introduced into a hospital organisation.
Until now, many of the ideas for improvements in coordination and process
control have been derived from industry, including the successful concept
referred to as ‘business process orientation’. The concept’s breakthrough took
place at the beginning of the 1990s under the name ‘Business Process
Reengineering’. Successful examples of the application of business process
orientation for the organisation of care delivery to specific patient groups are
known, for instance, from the Dutch programme ‘Better Faster’, from
Australia’s ‘Redesigning Hospital Care’, and from the United States’ ‘Reducing
delays and waiting times throughout the system’. It is unknown, however,
whether this process‐oriented care delivery can also be applied successfully at
hospital level. Therefore, this thesis aims to test the hypothesis that the
implementation of processoriented care delivery leads to better outcomes in
terms of quality and efficiency at hospital level.
Chapter 1 describes the background of this thesis and lists the main research
questions. To assess the effectiveness of process‐oriented care delivery at
hospital level in terms of quality and efficiency, we first performed a literature
review; this review is presented in Chapter 2. The review discusses hospitals’
experiences with implementing a process‐oriented logistical concept. It shows
that hospitals choose between two main approaches:
A. Implementation of a process‐oriented operational control system without
changing the hospital’s existing functional basic structure; and
B. Implementation of a process‐oriented basic structure, in which the
composition of departments is based on the needs of specific patient
groups instead of on the type of medical specialties.
The review pointed out that an effective implementation of a process‐oriented
operational control system (A) requires that both department managers and
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medical specialists give priority to the coordination of care delivery between
departments above the capacity utilisation of each department. This proved
difficult, however, since medical departments in functional organisations have
to maximise their own output. An effective implementation of a process‐
oriented basic structure based on multidisciplinary patient‐focused
departments (B) requires that hospitals focus on strategically important
services. Unfortunately, this literature review could not identify studies of
sufficient quality to determine which of the two approaches (A or B) delivers
the best results and under what circumstances.
Following on from the assessment of the effectiveness of process‐oriented care
delivery at hospital level, Chapters 3‐6 of this thesis focus on ways to introduce
process‐oriented logistical concepts into a hospital organisation.
Chapter 3 describes an evaluation method to assess the fit between hospital
building layout and a process‐oriented logistical concept. Its contribution to the
implementation of new logistical concepts is tested in a case study. The
described method aims to ensure that top management’s wish to implement
process‐oriented care delivery is not hampered by a conflict between the
building layout and specifics of the new logistical concepts. Using computer
simulation techniques, the evaluation method assesses hospital building layout
from the viewpoint of operations management. The aim of such an evaluation is
to ensure that the building layout currently supports the efficient and effective
operating of care processes, and will do so in the future. In the case study, a
newly designed hospital layout was assessed on its flexibility to meet future
requirements of new logistical concepts and changes in patient mix. The results
of the case study showed that a change in intensity, direction, or volume of the
flow as a result of a new logistical concept or a changed patient mix led to
congestions in the patient flow. In other words, the design of the hospital
building layout was not flexible enough to deal with a new logistical concept or
a changed patient mix. In this case, however, the layout of the building could
easily be adjusted because it was still in the design phase.
Chapter 4 tests whether the use of process‐based payments – process‐based
internal hospital budgeting – contributes to the implementation of process‐
oriented logistical concepts. Process‐based budgeting – the allocation of
financial means on the basis of performance of care processes – aims to ensure
that the coordination of care delivery between departments is not obstructed
by responsibilities at division or department level. Analyses of data involving
Dutch hospitals demonstrated that process‐based budgeting stimulated
medical professionals to use process‐oriented performance measures, which in
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turn had a positive effect on the number of activities to develop process‐
oriented operational control systems. Although process‐based budgeting did
not directly stimulate the implementation of a process‐oriented logistical
concept, it seems that it is a valuable tool to bridge those internal conflicts of
interests between departments and medical professionals that hamper
collaboration across departmental boundaries. It stimulated cooperation
between departments and medical professionals to organise care delivery in a
process‐oriented way, even though the implementation was not yet
accompanied by adapted internal organisational activities: for instance, more
decentralised decision‐making, agreements about process ownerships, and a
process‐oriented view on the part of medical professionals.
In Chapter 5 and Chapter 6 of this thesis, the effects of two types of redesign
methods on the implementation of process‐oriented logistical concepts at
process level are assessed. These redesign methods aim to change patterns of
interactions between professionals in order to develop and implement new
routines that fit process‐oriented logistical concepts.
Chapter 5 applies a process innovation method – intended to radically
redesign and improve work processes – to change the traditionally functional
operating system of in‐hospital care for stroke patients towards a process‐
oriented operating system with the aim to improve the quality and efficiency of
care delivery. This method includes four steps: process analysis, identification
of bottlenecks, design of the process‐oriented operating system, and
implementation of the system. Results indicate that implementation led to a
significantly shorter length of hospital stay. As a result, more stroke patients
could be admitted to the specialised ward.
Chapter 6 uses the Quality Improvement Collaborative (QIC) method for the
redesign of work processes to change a functional operating system
incrementally towards a process‐oriented operating system for specific patient
groups with the help of external facilitators and peer stimulus. This method
was assessed in a multiple case study design. Within the evaluated QIC, external
change agents provided eighteen collaborative project teams from various
hospitals with a clear vision for the redesign of their operating system, along
with a set of specific changes that could significantly improve patient flow.
Results of the multiple case study showed that the perceived need to tailor
standard change ideas to local contexts and the complexity of aligning the
interests of involved departments hampered use of the QIC method for process
redesign by the project teams. As result of the selection process for the
participation of project teams by the external change agent, peer stimulus was
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non‐optimal. The external change agent included project teams in the evaluated
collaborative that worked on different aspects of care processes for various
types of patient groups and different patient volumes, while the QIC
methodology aimed to implement evidence‐based practice through sharing
knowledge with other teams having similar goals. Further, project teams felt
that preconditions for the successful use of the QIC method were lacking.
Therefore, additional research into the applicability of the QIC method for
process redesign is needed.
Chapter 7 summarises the main findings of the studies presented in this thesis,
and takes the findings into consideration. The research reconfirms that
implementation of process‐oriented logistical concepts can reduce throughput
times for specific patient groups, which leads to a gain in quality care for
patients and to efficiency for specific care processes. Not only will these patient
groups have shorter waiting times between examination and treatment but
their conditions will be treated timely and adequately, and will require fewer
resources (e.g. number of bed days). Similar benefits of process‐oriented
logistical concepts could not be determined at hospital level. The literature
review in Chapter 2 was unable to identify enough high‐quality studies that
assessed the implementation of process‐oriented logistical concepts, and an
empirical assessment failed due to the limited availability of data. However, the
research showed that hospitals cannot or do not fully implement the process‐
oriented logistical concepts: they lack a system view, which in turn leads to a
trade‐off between process and department optimisation; they do not take into
account the fit between contingency factors (strategy, volume, task certainty,
and technology) and process‐oriented logistical concepts when deciding to
implement a process‐oriented care delivery (process‐oriented logistical
concepts are no panacea for hospitals under all circumstances); and they do not
accompany the implementation with an appropriate adaptation of internal
organisational activities (i.e. reward‐ and information systems, routines of
medical professionals), which in turn leads to conflicts that hamper successful
implementation of logistical concepts. Possible explanations can be found in the
institutional hospital environment and in the characteristics of hospital care.
The institutional environment forces hospitals to comply with cultural‐
cognitive (‘Everyone else in the hospital sector is doing it’), regulative
(‘Government enforces hospitals to do it by regulations and legalisation, backed
by sanctions and enforcement agencies’), and normative (‘It has become a
prevailing standard in hospital practice and thus expected from hospitals’)
pressures to obtain institutional legitimacy. As a consequence, the
implementation of process‐oriented logistical concepts by hospitals is not
necessarily motivated by their contribution to effectiveness, but rather by their
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contribution to legitimacy. This means that hospitals sometimes make
suboptimal choices that do not automatically lead to more efficient and
qualitative care delivery: instead of looking at what is best for the hospital
itself, they conform to institutional pressures. This can lead to isomorphism of
hospitals and to decoupling between the implementation of logistical concepts
and adaptation of internal organisational activities. Isomorphism is not desired,
since it is known from the contingency theory that hospitals need to customise
their logistical concept to their environment. Decoupling leads to
ineffectiveness of the introduced logistical concept. In addition to the
institutional environment, current hospital care characteristics also limit the
implementation of process‐oriented logistical concepts. Ethical and political
obligations and resistance to standardising medical practice prevent hospitals
from focusing on a limited number of groups of standard patients who require a
specific procedure, or on a limited number of groups of specific multi‐
disciplinary patients.
On the basis of the findings, we cannot confirm the central hypothesis of this
thesis that processoriented care delivery leads to better outcomes in terms of the
quality and efficiency of care delivery at hospital level. More research is needed
to identify the circumstances under which the implementation of process‐
oriented care delivery is or is not effective. However, our research did provide
indications that an effective implementation of process‐oriented care delivery
requires a ‘product’ focus of hospitals: namely, restricting care delivery to a
limited number of groups of standard patients who need a specific procedure
or to a limited number of groups of specific multidisciplinary patients, to
prevent hospitals from needing to trade‐off process and department
optimisation. In this respect, hospitals are faced with two dilemmas:
1. They are expected to provide care for every patient, but at the same time
they must provide care efficiently, which calls for specialisation;
2. Care must be accessible within a reasonable distance and time, but at the
same time hospitals need a sufficient volume of the same type of patients,
which calls for a larger service area.
To enable this, it might be necessary that hospitals negotiate with their
institutional environment expectations and ethical obligations, redefine their
service area, and cooperate with other hospitals. As soon as and insofar as
institutional circumstances allow it, hospitals can effectively implement
process‐oriented care delivery. A condition for success is that hospitals make
an appropriate analysis of the consequences of a changed logistical system for
the different components of the hospital system, followed by actions that align
internal organisational activities and interests with the process‐oriented
logistical concept.
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‘Naar een procesgerichte organisatie van ziekenhuiszorg’
Patiënten moeten regelmatig lang wachten op een afspraak bij de specialist, op
diagnostisch onderzoek en op behandeling. Deze wachttijden en de slechte
afstemming tussen betrokken zorgverleners in een zorgproces van de patiënt
treden vaak op omdat Nederlandse ziekenhuizen van oudsher functioneel
georganiseerd zijn. In een functionele structuur staat niet de zorgvraag van een
patiënt maar het zorgaanbod, georganiseerd in specialistische afdelingen,
centraal. Informatie‐uitwisseling over de planning en beheersing van
patiëntenstromen tussen verschillende specialistische afdelingen is in een
dergelijke functionele ziekenhuisstructuur beperkt. Nationale en internationale
aandacht voor kortere wachttijden en zorgcoördinatie heeft specialisten en
ziekenhuismanagement er bewust van gemaakt dat de zorgverlening anders
moet worden ingericht. Er is echter weinig bekend over mogelijkheden om de
kwaliteit en doelmatigheid van de organisatie van zorg te verbeteren. Ook
bestaat er slechts beperkte kennis over de wijze waarop nieuwe manieren van
zorgorganisatie het beste kunnen worden ingevoerd in de dagelijkse
zorgpraktijk.
Tot nu toe komen veel van de ideeën ter verbetering van de organisatie van
zorg uit de industrie, zoals het ‘business process orientation’ concept. De
doorbraak van dit concept vond plaats in het begin van de jaren 90 onder de
naam ‘Business process reengineering’. Succesvolle voorbeelden van de
toepassing van dit concept op de inrichting van zorg voor specifieke
patiëntengroepen zijn bekend uit het Nederlandse verbeterprogramma ‘Sneller
Beter’, uit het Australische ‘Redesigning Hospital Care’, en uit het Amerikaanse
‘Reducing delays and waiting times throughout the system’. Maar het is niet
bekend of dit concept, het procesgericht organiseren van zorg, met succes kan
worden toegepast op het niveau van een heel ziekenhuis. Daarom beoogt dit
proefschrift de volgende centrale hypothese te toetsen: ‘de invoering van een
procesgerichte organisatie van zorg leidt op ziekenhuisniveau tot betere
resultaten op het gebied van kwaliteit en doelmatigheid’.
Hoofdstuk 1 beschrijft de achtergrond van het proefschrift en de
onderzoeksvragen. Om inzicht te krijgen in de effectiviteit van een
procesgerichte organisatie van zorg op ziekenhuisniveau is een literatuurstudie
uitgevoerd. De resultaten van deze literatuurstudie zijn beschreven in
hoofdstuk 2. De literatuurstudie laat zien dat ziekenhuizen op twee
verschillende manieren toewerken naar een procesgerichte organisatie van
zorg:
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A. Door de invoering van procesgerichte besturingssystemen, zoals
zorgpaden, binnen de bestaande functionele ziekenhuisstructuur; en
B. Door de invoering van een procesgerichte ziekenhuisstructuur, waarin de
afdelingen zijn samengesteld op basis van de behoeften van specifieke
patiëntengroepen in plaats van op medische specialismen.
Uit de literatuurstudie bleek dat een effectieve invoering van procesgerichte
besturingssystemen (A) vereist dat managers en medisch specialisten meer
prioriteit geven aan een goede coördinatie van zorg aan patiënten in plaats van
aan een optimaal capaciteitsgebruik van hun afdeling. Moeilijkheid hierbij is dat
specialistische afdelingen in functionele ziekenhuisorganisaties afgerekend
worden op hun productie. Voor een effectieve invoering van een procesgerichte
ziekenhuisstructuur (B) bleek een focus op strategisch belangrijke patiënten‐
groepen essentieel. De literatuurstudie kon niet genoeg valide en betrouwbare
studies vinden om vast te stellen welke van de twee benaderingen (A of B) de
beste resultaten onder welke omstandigheden levert.
In aansluiting op deze evaluatie van de effectiviteit van een procesgerichte
organisatie van zorg op ziekenhuisniveau, onderzoeken de hoofdstukken 3‐6
van dit proefschrift de toegevoegde waarde van ondersteunende maatregelen
bij de introductie van een procesgerichte organisatie van zorg in een
ziekenhuisorganisatie.
Hoofdstuk 3 beschrijft en test een evaluatiemethode die nagaat of de wens tot
het invoeren van een procesgerichte organisatie van zorg wordt ondersteund
door de lay‐out van het gebouw. Bovendien toetst de methode de bruikbaar‐
heid van het gebouw in de toekomst. Het nut van deze evaluatiemethode bij de
invoering van nieuwe logistieke concepten is getest in een casestudie. De
casestudie evalueerde de flexibiliteit van een nieuw ziekenhuisontwerp ten
aanzien van nieuwe eisen van toekomstige logistieke concepten en van
veranderingen in de samenstelling van de patiëntenpopulatie. De casestudie
toonde aan dat een verandering in de intensiteit, de richting of het volume van
de patiëntenstroom als gevolg van een nieuw logistiek concept of van een
verandering van de patiëntenpopulatie tot opstoppingen in het ziekenhuis
leidde. Het ontwerp van het ziekenhuis was dus niet flexibel genoeg. Op basis
van de uitkomsten van de evaluatie kon het ziekenhuisontwerp nog makkelijk
worden aangepast en het optreden van opstoppingen worden voorkomen.
Hoofdstuk 4 gaat na of de toekenning van financiële middelen per zorgproces –
procesgerichte budgettering – binnen het ziekenhuis bijdraagt aan de invoering
van procesgerichte logistieke concepten. Met procesgerichte budgettering wil
men bereiken dat de coördinatie van zorg niet wordt gehinderd door
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verantwoordelijkheid van divisies en specialistische afdelingen om door
productie hun budget veilig te stellen. De analyse van Nederlandse
ziekenhuisdata toonde aan dat procesgerichte budgettering medische
professionals stimuleerde om procesgerichte prestatie‐indicatoren te
gebruiken. Het gebruik van procesgerichte presentatie‐indicatoren bevorderde
vervolgens weer activiteiten gericht op het realiseren van procesgerichte
besturingssystemen. Ondanks dat procesgerichte budgettering dus niet direct
bijdraagt aan de invoering van procesgerichte besturingssystemen, lijkt het een
waardevol instrument om interne belangenconflicten tussen specialistische
afdelingen te overbruggen. Het stimuleert de samenwerking tussen afdelingen
die nodig is om de zorg procesgericht te organiseren.
Hoofdstuk 5 en 6 beschrijven de toegevoegde waarde van twee methoden voor
herontwerp van zorgprocessen van specifieke patiëntengroepen. Deze
methoden beogen interactiepatronen tussen medische professionals te
veranderen zodat nieuwe routines ontstaan die passen bij procesgerichte
logistieke concepten.
Hoofdstuk 5 toetst het effect van een procesinnovatie methode, die
werkprocessen opnieuw ontwerpt, op de kwaliteit en doelmatigheid van de
ziekenhuiszorg voor CVA‐patiënten. Deze methode bevat vier stappen:
procesanalyse, identificatie van knelpunten, ontwerp van een procesgericht
besturingssysteem en de implementatie hiervan. De toepassing van deze
methode leidde tot een significant korter ziekenhuisverblijf. Gevolg hiervan
was dat meer patiënten toegang konden krijgen tot de gespecialiseerde CVA
afdeling.
Hoofdstuk 6 evalueert de stapsgewijze verandering van een functioneel
besturingssysteem naar een procesgericht besturingssysteem voor specifieke
patiëntengroepen met behulp van de Doorbraak methode. Dit is een methode
waarin teams met professionals van verschillende organisaties een
gezamenlijke training volgen om specifieke probleemgebieden aan te pakken.
Doorbraakprojecten maken gebruik van een kort cyclische verbetermethode
gebaseerd op het formuleren van concrete doelen (plan), het toepassen van
specifieke interventies (do) en het aanhoudend meten en bestuderen van de
stand van zaken aan de hand van prestatie‐indicatoren (study) om te bepalen
waar bijsturing wenselijk is (act). In het geëvalueerde doorbraakproject
adviseerden externe veranderagenten achttien deelnemende teams over het
herontwerp van zorgprocessen voor verschillende patiëntengroepen en
voorzagen zij de teams van gerichte veranderideeën. Deze methode werd
geëvalueerd in een multiple casestudie. De multiple casestudie liet zien dat het
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gebruik van de Doorbraakmethode werd belemmerd door de noodzaak van de
teams om de aangereikte veranderideeën aan te passen aan hun eigen situatie
en door de belangenafweging van betrokken specialistische afdelingen.
Bovendien bleef de uitwisseling van ervaringen tussen de teams beperkt
doordat de teams werkten aan verschillende zorgprocessen voor verschillende
patiëntengroepen van verschillende volumes, terwijl de Doorbraakmethode
uitgaat van kennisuitwisseling tussen teams met vergelijkbare doelen.
Daarnaast ontbraken volgens projectteams voorwaarden voor een succesvol
gebruik van de Doorbraakmethode. Hierdoor kunnen op basis van dit
doorbraakproject niet met zekerheid uitspraken worden gedaan over de
waarde ervan. Daarom is additioneel onderzoek nodig om de toepasbaarheid
van de Doorbraakmethode voor procesherontwerp te bevestigen.
Hoofdstuk 7 geeft een overzicht van de bevindingen van de verschillende
studies uit dit proefschrift en bediscussieert deze in het licht van de centrale
hypothese. Het onderzoek bevestigt opnieuw dat de invoering van een
procesgerichte organisatie kan leiden tot kwaliteitswinst voor patiënten en tot
doelmatigheidswinst voor specifieke zorgprocessen. Als gevolg van de
procesgerichte organisatie zijn wachttijden tussen diagnostisch onderzoek en
behandeling korter en worden patiënten tijdig en adequaat behandeld bij een
kleinere inzet van middelen, bijvoorbeeld door een reductie in het aantal
ligdagen. Op ziekenhuisniveau konden vergelijkbare voordelen niet worden
vastgesteld. De literatuurstudie kon niet genoeg studies van goede kwaliteit
hierover vinden. Daarnaast faalde een empirisch onderzoek naar de invoering
van een procesgerichte organisatie van zorg door gebrekkige data. Wel kwam
naar voren dat ziekenhuizen procesgerichte logistieke concepten niet volledig
willen of kunnen invoeren. Allereerst missen de ziekenhuizen een systeemvisie,
wat leidt tot een compromis tussen de optimalisatie van processen en
afdelingen. Ook besteden de ziekenhuizen geen of te weinig aandacht aan de
relatie tussen contingentiefactoren (zoals strategie, volume, taakzekerheid en
technologie) en procesgerichte logistieke concepten wanneer zij overgaan tot
de invoering van een procesgerichte organisatie van zorg (procesgerichte
logistieke concepten kunnen immers alleen werken onder bepaalde
voorwaarden). Tenslotte combineren ziekenhuizen de invoering van
procesgerichte logistieke concepten niet met een aanpassing van de interne
organisatie (beloningsstructuren, informatiesystemen en medische routines),
wat leidt tot conflicten die de succesvolle invoering van de logistieke concepten
belemmeren. Mogelijke verklaringen hiervoor kunnen gevonden worden in de
institutionele omgeving van het ziekenhuis en de kenmerken van
ziekenhuiszorg. De institutionele omgeving dwingt ziekenhuizen te voldoen aan
cultureel‐cognitieve (‘iedereen doet het’), regulatieve (‘wet‐ en regelgeving
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vereist het’) en normatieve (‘het is standaard ziekenhuispraktijk’) druk voor
het verkrijgen van institutionele legitimiteit. De invoering van procesgerichte
logistieke concepten wordt daardoor niet noodzakelijkerwijs ingegeven door
de bijdrage aan de effectiviteit maar eerder door de bijdrage aan de
institutionele legitimiteit. Dit betekent dat ziekenhuizen soms suboptimale
keuzen maken die niet automatisch leiden tot grotere doelmatigheid en betere
kwaliteit van de organisatie van zorg: ziekenhuizen conformeren zich aan
institutionele druk in plaats van dat zij kiezen wat het beste is voor het
ziekenhuis zelf. Dit kan leiden tot isomorfisme van ziekenhuizen en tot
ontkoppeling tussen de invoering van logistieke concepten en aanpassing van
de interne ziekenhuisorganisatie. Isomorfisme is ongewenst omdat het uit de
contingentietheorie bekend is dat ziekenhuizen hun logistieke concept moeten
aanpassen aan hun omgeving. Ontkoppeling leidt tot ineffectiviteit van het
geïntroduceerde logistieke concept. De invoering van procesgerichte logistieke
concepten wordt niet alleen beperkt door de institutionele omgeving, maar ook
door de kenmerken van de huidige ziekenhuiszorg. Ethische en politieke
verplichtingen en weerstand tegen het standaardiseren van de medische
praktijk verhinderen dat ziekenhuizen zich richten op een beperkt aantal
groepen standaard patiënten die een specifieke procedure nodig hebben of op
een beperkt aantal groepen van specifieke multidisciplinaire patiënten.
Op grond van de bevindingen kunnen we de centrale hypothese van dit
proefschrift ‘de invoering van een procesgerichte organisatie van zorg leidt tot
betere resultaten op het gebied van kwaliteit en doelmatigheid op
ziekenhuisniveau’ niet bevestigen. Er is meer onderzoek nodig om de
omstandigheden, waaronder de invoering van een procesgerichte organisatie
van zorg al of niet effectief is, te identificeren. In ons onderzoek zijn indicaties
gevonden dat een effectieve invoering van een procesgerichte organisatie van
zorg vraagt om een ‘product’ focus van ziekenhuizen: dat wil zeggen, het
beperken van de zorgverlening tot een beperkt aantal groepen standaard
patiënten die een specifieke procedure nodig hebben of op een beperkt aantal
groepen van specifieke multidisciplinaire patiënten, om te voorkomen dat
ziekenhuizen een compromis moeten sluiten tussen de optimalisatie van
processen en de optimalisatie van afdelingen. In dit opzicht worden
ziekenhuizen geconfronteerd met twee dilemma’s:
1. De maatschappij verwacht dat ziekenhuizen zorg verlenen aan iedere
patiënt maar tegelijkertijd moet deze zorg efficiënt verleend worden, wat
vraagt om specialisatie;
2. Zorg moet beschikbaar zijn binnen redelijke afstand en tijd maar
tegelijkertijd hebben ziekenhuizen een voldoende volume van hetzelfde
soort patiënten nodig, wat vraagt om een groter verzorgingsgebied.
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Om dit mogelijk te maken kan het nodig zijn dat ziekenhuizen met hun
institutionele omgeving onderhandelen over verwachtingen en ethische
verplichtingen, hun verzorgingsgebied opnieuw bepalen, en samenwerken met
andere ziekenhuizen. Wanneer en voor zover institutionele omstandigheden dit
toestaan kunnen ziekenhuizen effectief een procesgerichte organisatie van zorg
invoeren. Voorwaarde voor succes is dat ziekenhuizen een gedegen analyse van
de gevolgen van een veranderd logistiek system maken voor de verschillende
componenten van het ziekenhuissysteem, gevolgd door acties die de interne
organisatieactiviteiten en belangen in overeenstemming brengen met het
procesgerichte logistieke concept.
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