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Introduction
In November 2012, the Healthcare Inspectorate of the Netherlands closed down the
cardiology department of a general hospital. The high mortality rate of the
cardiology department in particular led to this decision. The mortality rate for 2010
was calculated at the end of 2011 and turned out to be the highest of all Dutch
hospitals. It indicated that the hospital had more deaths than could be expected based
on its patient population. In response, the hospital started an independent
investigation into possible explanations by means of record review. An interim
report became available in June 2012 and highlighted severe shortcomings in the
organization of the hospital. Despite these shortcomings, no improvement measures
were undertaken in reaction to the interim report. The final report was completed in
October 2012. Serious and persistent shortcomings were noted in the cardiology
department, especially in the diagnosis and treatment of patients, resulting in a
multitude of avoidable incidents. Furthermore, researchers found carelessness in the
prognoses of disease progression and procedures at end-of-life decisions. When the
Healthcare Inspectorate received the final report, it immediately closed down the
cardiology department. Several days later, all four cardiologists were suspended and
prohibited from working in the hospital until further notice. More in-depth
investigations into the problems at the hospital revealed that: (1) there were longlasting conflicts between the Hospital Board and Medical Staff Association, up to
the point that both parties were unwilling to communicate with each other for
months; (2) there was a high turnover of members of the Hospital Board, Board of
Trustees and Medical Staff Association; (3) a greater emphasis was placed on
financial challenges than on quality and safety issues; (4) there was poor
collaboration between the different medical disciplines and the culture encouraging
healthcare professionals to speak out was inadequate.1,2
The case described above is an example of a hospital that ‘on paper’ had
quality and safety under control. The hospital had met all requirements set
by law, inspection and accreditation bodies. The Dutch hospital
accreditation body NIAZ granted the hospital accreditation in 2008.3
Nonetheless the hospital experienced a dramatic system failure leading to
potentially avoidable deaths of patients. Unfortunately, similar examples
surface every now and then in hospitals in the Netherlands, but also in other
countries. Although the aforementioned Dutch hospital in fact had
implemented a quality system and received accreditation status, which is
generally seen as a guarantee for quality and safety, incidents happened
nonetheless. The question arises of whether something structural was
underlying these incidents and how it can be explained.
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This research is set out to gain thorough insights into the working
mechanisms underlying the structure-process-outcome relationships of
quality improvement within hospital quality systems. These insights can
lead to a better understanding of the conditions under which a quality
system can result in higher quality of care. Furthermore, this research aims
to gain insights into the determinants of effective quality systems and the
long-term added value of quality systems for hospitals. The main research
questions of this thesis are:
(1) Does having a hospital quality system lead to higher quality of care?
(2) What are the working mechanisms of hospital quality systems that lead to
higher quality of care?

Quality of care
The Institute of Medicine (IOM) has defined quality of healthcare as: ‘The
degree to which health services for individuals and populations increase the
likelihood of desired health outcomes and are consistent with current professional
knowledge’.4 In addition, the WHO describes quality of healthcare as follows:
‘quality of care means that a health system should seek to make improvements in six
areas or dimensions of quality’.5 These quality dimensions are (1) effective care,
(2) efficient care, (3) accessible care, (4) acceptable care, (5) equitable care, (6) safe
care.5 Effective care means that healthcare should be delivered in a way that
is evidence-based that it improves health outcomes for individuals and
communities and that this care is based on need. Efficient healthcare means
that care is delivered in a way that maximizes efficient use of resources
(avoidance of waste). Accessible healthcare means that the delivery of care
should be on time, geographically reasonable, and provided in a setting
where skills and resources are appropriate to medical needs. Acceptable
healthcare means that the design and delivery of healthcare should respond
to and meet the needs, preferences and aspirations of individual service
users and the cultures of their communities, encompassing the concept of
patient involvement and promoting a culture of kindness, consideration and
respect for those using the service. Equitable healthcare implies delivering
healthcare that does not vary in quality because of personal characteristics of
patients such as gender, race, ethnicity, geographical location, or
socioeconomic status. And lastly, safe healthcare refers to delivery of
healthcare that minimizes risks and harm to service users.5
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Quality systems in healthcare
The implementation of quality systems in healthcare organizations is a
strategy for quality assurance and quality improvement. The underlying
assumption is that a quality system will improve the performance of an
organization by facilitating and improving the processes within the
organization. There are many different definitions for quality systems. Some
are more general, such as the definition from ISO : “A quality system is defined
as the organizational structure, responsibilities, procedures, processes and resources
needed to assure and improve the quality of care”.6 Others are more specifically
applicable to the healthcare setting. In this thesis, we have adopted one such
more specific definition of healthcare from the European research project
‘Deepening our understanding of quality improvement in Europe
(DUQuE)’7:“A quality system is a set of interacting activities, methods and
procedures used to direct, control and improve the quality of care”.7 There are
various types of quality systems, each with their own interpretation, but one
feature that quality systems have in common is that they almost always
cover the following five domains in some form: policy and strategy,
personnel, protocols and procedures, cyclical quality activity, and clients
(i.e. patients, in the case of a hospital).8 The key aspects of a quality system
are therefore: (1) addressing the responsibilities of stakeholders; (2)
procedures for process management; (3) human resource management; (4)
continuous education, training and development of professionals targeted at
both technical and non-technical skills; (5) leadership commitment; (6)
analysis and monitoring of performance and continuous improvement and
patients involvement.8

The effectiveness of quality systems in healthcare
Various studies have examined the relationship between quality systems or
derivatives (such as hospital-level accreditation) and outcomes in terms of
quality of care. See also Chapter 4 of this thesis. Shaw et al. studied the
effectiveness of different forms of external quality assessment of hospitals
and found that accredited hospitals performed better on patient safety
outcomes.9,10 Weiner et al. linked quality improvement with a set of patient
safety indicators at the organizational level and found that higher
percentages of physicians participating in quality improvement teams led to
fewer postoperative complications and lower rates of technical difficulties
with procedures.11,12 Kunkel et al. found higher scores for structure and
outcomes when the implementation of a quality system was initiated by
managers and when staff provided input to the quality system design.
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Subsequently, this was found to result in more advanced quality systems.13,14
Groene et al. found that better-developed quality systems were associated
with lower rates of hospital complications and to some extent with fewer
hospital readmissions in Spanish hospitals.15 However, the same study
found no association between the maturity of the quality system and
hospital mortality and length of admission.15 The European research project
DUQuE assessed the association between quality management and patient
outcomes in a wider setting: the European Union.7,16 Results from this
project showed some associations between quality management measures at
the hospital level and quality measures at the department level.17 However,
these associations were weak and the variability between countries was
high.17 Despite these examples from the literature, research into the
relationship between quality systems and measures of quality and safety is
limited and often restricted by small sample sizes and lack of availability of
sufficient outcome measures.12,14 Although implementing quality systems in
healthcare aims to improve the quality of care and patient safety by
improving the processes, no clear evidence can be found in the literature
that this is actually the case. Furthermore, little is known about the
mechanisms through which a quality system can lead to high quality of care.

Social context of the Dutch healthcare system
This thesis is based on research that was carried out in the Dutch hospital
sector. In 2012, the hospital sector in the Netherlands consisted of 8
academic medical centres, 75 general hospitals and 23 teaching hospitals.
Academic medical centres conduct scientific research and education for
medical faculties and develop new medical technologies. General hospitals
concentrate on treatment, nursing and the education of doctors and nurses.
In the Netherlands, teaching hospitals provide specialized medical care and
are committed to training and education. The level of care is generally
complex and lies between that of general hospitals and academic centres.
The number of hospitals has decreased over the years due to mergers. In
2012, 132,000 full time equivalents and 188,000 people worked at general
hospitals. The number of medical specialists is 20,863.18 In the Netherlands,
most medical specialists are self-employed and work in just one hospital.
These self-employed medical specialists work together with other medical
specialists of the same specialty in so-called partnerships.
Various Dutch policies and national quality improvement activities that
were aimed at improving the quality of healthcare shaped the way quality
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and safety are embedded to date in healthcare organizations in the
Netherlands. The three most important ones are:
1996: Quality Act
The Care Institutions Quality Act came into effect in the Netherlands in
1996. This act requires all care institutions to monitor, control and improve
their own quality. The act imposes four requirements on care institutions:
they must be responsible in their provision of care, their policy must be
oriented towards quality, they must implement a quality system and must
draw up an annual quality report. In response to these requirements, care
institutions started setting up and implementing quality systems. These
quality systems focused on monitoring care processes and preventing
unintentional harm as the result of medical actions by putting the right
preconditions in place for improving the quality of care.8,19-21
2003- 2005: Sneller Beter (Better Faster)
The national action programme Sneller Beter (Better Faster) was launched on
20 November 2003 as an initiative by the Ministry of Public Health, the
Order of Medical Specialists, NVZ (Dutch Hospitals’ Association) and
V&VN (Dutch Nurses’ Association). The programme was initiated since the
improvement of quality in healthcare institutions was seen as unsatisfactory.
The aim of Sneller Beter was to use three pillars to further encourage
improvements in transparency, efficiency and quality: (1) creating quality
awareness; (2) developing a national set of indicators for safer and better
care, and (3) setting up a Quality, Innovation and Efficiency programme. A
total of 24 hospitals took part in this third pillar of Sneller Beter. They were
split up into three groups of 8 hospitals. Each group received support in
implementing the programme for two years from a consortium.22-25
2008- 2013: Dutch Hospital Patient Safety Programme (Safety Programme)
The Safety Programme was set up in 2008 to reduce preventable
unintentional adverse events in Dutch hospitals by 50% by the end of 2013.
The Safety Programme consisted of a safety management system and ten
evidence-based patient safety themes; clinical guidelines were developed for
each theme. Hospitals were given five years to implement these guidelines.
In the spring of 2013, the final report was issued on the evaluation of the
Safety Programme. The report showed that hospitals had improved in some
of the patient safety themes, however for most of the themes there was no
visible improvement.26
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The development of quality systems in Dutch hospitals
The literature distinguishes several development phases in the
implementation of a hospital quality system. These phases are described in
Table 1. The higher the development stage, the further the quality system is
implemented.
Table 1

Development stages of hospital quality systems.

Stage 0

Orientation and
awareness

Little with respect to quality has yet been
arranged in concrete terms, but people are
starting to realize more and more that quality and
quality assurance are important.

Stage 1

Preparation

The first steps towards setting up a quality
system have been taken. A number of quality
improvement activities may already be cautiously
initiated.

Stage 2

Experimentation and
implementation

The organization has already progressed quite
some way in setting up policy, procedures and
guidelines relating to quality for all parts of the
quality system. However, these elements are not
yet integrated into the operational processes.

Stage 3

Integration

All the elements of the quality system are
integrated into the operational processes. This
final stage is the ultimate aim of any organization,
because it reflects the highest level of
development of the quality system and a process
of continuous quality improvement is in effect.

Adapted from: Wagner et al., 1999.8

Since the Care Institutions Quality Act came into effect in the Netherlands in
1996, hospitals have started to implement quality systems within their
organizations. Several studies have shown that quality systems of Dutch
hospitals became more developed over the years.19-22,27 However, the
implementation took quite some time and at the last measurement in 2007,
35 per cent of hospitals had reached the highest stage of development
(‘Integration’).22 Attention to quality in the form of national quality
improvement programmes and national quality policy such as Sneller Beter
and the Dutch Patient Safety Programme stimulate structural quality and
safety activities in healthcare organizations. These activities contribute to the
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implementation of quality systems in healthcare organizations by providing
a solid and structural basis for quality improvement at the system level. It is
therefore expected that hospitals will have continued their efforts from 2007
onwards to develop their quality systems further. This is expected to result
in a higher percentage of hospitals that have reached the ‘Integration’ stage
of development compared to the last measurement in 2007.
Chapter 2 describes the development (sometimes also referred to in the
literature as the ‘maturity’) of quality systems in the Netherlands and the
current state of implementation of hospital quality systems in Dutch hospital
organizations. This chapter can be seen as defining the baseline to make it
possible to answer the research questions in this thesis.

Theory and hypotheses
This section describes the main theory and hypotheses underlying this
thesis. Five hypotheses were derived from the literature in order to answer
the main research questions and the sub-questions of this thesis.
According to Donabedian’s model of quality improvement (see Figure 1),
quality can be achieved by means of a structure-process-outcome
relationship in which the quality system –the structure– is thought of as
improving the organizational processes that in their turn should positively
influence quality of care –the outcomes.28-30 The quality system is the
structure within which quality improvement policies and quality
improvement activities can be embedded and this quality system is
hypothesized to have an influence on quality improvement activities at the
process level. The improved processes in their turn influence the outcomes
of the organization.5,28-30
Figure 1

Donabedian's model of quality improvement

Structure

Process

Outcome

Based on Donabedian’s model, it can be assumed that the implementation of
a quality system is positively related to outcomes of the organization. In
organizations with a fully implemented quality system, the outcomes of the
organization will be better than in organizations where the quality system is
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less than optimally implemented. In a well-developed quality system the
quality activities are integrated into the daily working processes throughout
the healthcare organization. This leads to broad and systematic quality
improvement. This is visible through a reduction of variation in results of
the healthcare organization and improvement of these results over time.
Hypothesis 1: A higher degree of implementation of the hospital quality system leads
to improved outcomes of the organization.
Furthermore, it can be assumed that this positive relationship between the
quality system and outcomes of the organization results from a positive
relationship between the implementation of the quality system and the
improvement of organizational processes. In organizations with a fully
implemented quality system, the processes will be better designed
compared to organizations where the quality system is implemented to a
lesser extent. In a developed quality system the quality activities are
integrated into daily working processes throughout the healthcare
organization. The policies and management of the healthcare organization
ensure that this is done at the process level of organizations as well and this
becomes visible in a reduction of variation in processes of the healthcare
organization and improvement of these processes over time.
Hypothesis 2: A higher degree of implementation of the hospital quality system leads
to improved processes in the organization.
In turn, these improved processes in the organization are thought to have a
positive effect on the outcomes of the organization. Well-designed processes
standardize working methods and the behaviour of healthcare professionals
working according these methods and this leads to a reduction of the
variation in outcomes of the organization.
Hypothesis 3: Improved processes of the organization lead to improved outcomes of
the organization.
One important aspect of quality improvement is the continuous nature of
the improvements, which can lead to improvement of results over time:
hospitals use the results of their organization to learn from, and adjust the
structure of their organization. According to Deming, all improvement
activities should follow four steps (see Figure 2). First, an organization plans
which organizational areas they would like to improve and how they want to
improve these areas: ‘Plan’. Second, this plan is carried out in practice: ‘Do’.
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Third, the results of the improvement effort are checked. It is important to
evaluate whether the activities have led to the desired outcomes: ‘Check’.
And last, this information is used to take action and adjust the original plan
where necessary: ‘Act’. These four steps are necessary to achieve a cycle of
continuous improvement in the outcomes of an organization.31,32
Figure 2

The Deming cycle of Plan-Do-Check-Act

Plan

Act

Do

Check

In hospitals with more developed quality systems, it can be assumed that
the four steps of the plan-do-check-act model are being followed in quality
improvement efforts and a cycle of continuous quality improvement is
visible in these organizations. In other words, the hospital is systematically
using the results of the organization to adjust its quality policy and strategy
at the system level. This creates a cycle of continuous improvement which
becomes visible not only in an improvement of results but also in
improvement of the system itself over time.
Hypothesis 4: In a more developed quality system, the outcomes of an organization
feed back into the structure of the organization and this forms a cycle of continuous
quality improvement.
Surrounding the structure-process-outcome relationship is another key
aspect of a quality system: the people who have to work in this system and
have to interact with the system. In hospitals, the main actors in the system
are management (top management and middle management), healthcare
professionals and patients. Patients have to interact with the quality system
but are also part of the outcome of the system. The degree to which a quality
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system can attain its desired effects (higher quality of care) is modified by
the attitudes and behaviour of these actors. In this thesis, we focus mainly on
healthcare professionals as actors affecting the quality system. In hospitals
where the awareness of the importance of quality improvement is high
amongst healthcare professionals, it is more likely that healthcare
professionals act according to the standards and rules set by the quality
system. Compliance with these standards and procedures is thought to be
positively related to positive organizational outcomes at the process and
patient levels. Non-compliance by healthcare professionals could hamper
the degree to which the mechanism of a quality system can function
optimally. One important precondition for a quality system is therefore
awareness among healthcare professionals of the importance of quality of
care (attitudes of healthcare professionals) and their compliance with
standards and procedures aimed to improve the quality of care (behaviour
of healthcare professionals). Awareness of the importance of quality and
safety creates an environment where it becomes natural to act according to
standards and procedures set by the quality system. This is a prerequisite for
quality policy and strategy at the system level to seep through to the
organizational results, thereby optimizing the functioning of the quality
system.
Hypothesis 5: The relationship between the level of development of a quality system
and the processes, and the relationship between the processes and outcomes of a
hospital are modified by the degree to which healthcare professionals are aware of the
importance of standards and procedures set by the quality system and act
accordingly.

Research questions in this thesis
In order to answer the main research questions, the sub-questions and to test
the hypotheses, the following research questions were addressed in the
following six chapters of this thesis.
1. How did quality systems in Dutch hospitals develop between 1995 and
2011? (Chapter 2)
2. What is the relationship between the implementation of a hospital quality
system and perceived outcomes of the hospital? (Chapter 3)
3. What is the relationship between the implementation of a hospital quality
system and measures at process level? (Chapter 4)
4. What are the ecometric properties of a measurement instrument for
controlling operational processes in hospital departments? (Chapter 5)
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5. To what extent do healthcare professionals comply with a procedure intended
to prevent wrong surgery in hospitals and what factors are associated with
compliance? (Chapter 6)
6. How do healthcare professionals assess risks in operational processes related
to procedures in their daily work and how do hospital departments differ in
their risk assessments? (Chapter 7)
The various elements from the research questions can be translated into
Donabedian’s model of quality improvement. Figure 3 shows the place of
the different elements of this thesis in the model of quality improvement.

Figure 3

This thesis in terms of Donabedian's model of quality
improvement

Structure:

Process:

Outcome:

quality system
development

controlling operational
processes

perceived organizational
outcomes

quality system
implementation

quality and safety
procedures

guideline compliance
attitudes healthcare staff

Methods
This results of this thesis are based on a combination of several research
methods. Quantitative as well as qualitative data were used to address the
main research questions and sub-questions. To answer the research
questions, we have used triangulation of data sources. Each of the different
methods will be described briefly in the following section; a more detailed
description of the methods that were used in this thesis can be found in
chapters 2 to 7.
Chapter 2 relies on longitudinal questionnaire survey data about quality
systems in hospitals, with measurements made in 1995, 2000, 2005, 2007 and
2011. The chief executive officers of all Dutch hospitals were approached

20

Chapter 1

with a request to complete a written questionnaire about the quality
management and safety management in the hospital in which they worked.
Questions were asked within five different domains about quality
improvement activities that the hospital had undertaken. The results of the
questionnaires were used to describe how the development of hospital
quality systems has progressed in the period between 1995 and 2011 in the
Netherlands.
In Chapter 3, the same longitudinal questionnaire survey data was used in a
different manner. The questions from the questionnaire were regrouped in
order to reflect the five enabler and the four results criteria of the European
Foundation for Quality Management model (EFQM Excellence Model). This
data was then used to measure the performance of hospitals on enabler and
results criteria over time (1995-2011), to see whether high scores on enabler
criteria would lead to higher scores on results criteria, and to test a feedback
loop of the results criteria into the enabler criteria.
Chapter 4 uses the data from the final measurement of the questionnaire on
quality systems, the measurement in 2011. This data is linked to five process
indicators that were measured in the Safety Programme. The Safety
Programme was a national programme aimed at improving ten patient
safety themes in hospitals. The Safety Programme was carried out between
November 2011 and December 2012 in 20% of all Dutch hospitals (18
hospitals participated). Two academic hospitals, four teaching hospitals and
twelve general hospitals were included in this evaluation study, which
assessed the implementation of patient safety themes. The process indicators
from the Safety Programme that were used in Chapter 4 were: (1) wrong
surgery, which reflected the percentage of operations in which all the three
steps of a Time-Out Procedure (TOP) were performed correctly before the
start of an operation; (2) early recognition and treatment of pain, which
reflected the percentage of postoperative patients who were in pain as
measured in a standardized way three times a day during the first three
days after surgery; (3) contrast-induced nephropathy, this was an indicator
for the percentage of high-risk patients who received an intervention
(hydration) to prevent contrast-induced renal failure as a result of contrast
administration; (4) medication reconciliation, which is the percentage of
patients for whom the bundle of medication reconciliation on admission and
discharge had been implemented completely; (5) high-risk medication,
reflects the percentage of administration processes in which all
recommended steps have been followed by the person administering the
drug. The data for ‘Early recognition and treatment of pain’, ‘Contrast-
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induced nephropathy’ and ‘Medication reconciliation’ was extracted from
patients’ records. The data for ‘Wrong surgery’ and ‘High-risk medication’
was obtained through observations.26
Chapter 5 describes the development and validation of an instrument for
prospective risk analysis at the department level in hospitals. The
questionnaire that was used is called Tripod Delta and was originally
developed for the petrochemical industry. The questionnaire asks the
healthcare professional questions about perceived risks in five
organizational domains: (1) Procedures, (2) Training, (3) Communication, (4)
Incompatible Goals and (5) Organization. In our study we modified the
questions slightly so that they were applicable in the healthcare sector. This
altered version was named Tripod Delta Health Care and was administered
in thirteen departments of two Dutch hospitals. A multilevel method called
ecometrics was used to evaluate the validity and reliability of the
questionnaire. An ecometrics approach allows differences between
departments and individual perceptions to be distinguished so as to ensure
that differences in risk analysis between departments are really reflecting
differences between departments and not between individuals.
Chapter 6 uses data from a larger evaluation study of the Safety Programme,
focusing on one of these patient safety themes: the prevention of wrong
surgery. The goal was to have ten observation days per hospital at intervals
of four to six weeks, and to observe six to ten surgical procedures per day,
preferably involving different surgeons and different surgical procedures.
One observer per surgical procedure evaluated whether the TOP was carried
out before anesthesia, using a standardized recording form that covered the
various aspects of doing the TOP: checking the patient, procedure and
side/site, attention of the team (focus), completeness of the team and
interruptions, plus several background variables such as the type of surgical
procedure, the patient’s age and sex.
Chapter 7 uses a mixed method approach: the validated Tripod Delta Health
Care was measured in ten departments of one general Dutch hospital and
this was complemented by interviews about the attitudes of healthcare
professionals towards the use of procedures in their work. These two data
sources were combined to give a broad overview of risk perceptions and
attitudes concerning procedures in the daily work of healthcare
professionals.
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Outline of this thesis
This thesis comprises eight chapters, including this introductory chapter.
Chapter 2 describes the development of hospital quality systems in Dutch
hospitals between 1995 and 2011. Chapter 3 describes the degree to which
the EFQM Excellence Model in hospitals can be used as a framework for
Total Quality Management within organizations. Chapter 4 takes a closer
look at the association between quality system development in hospitals and
quality indicators at the process level. In Chapter 5, a measurement
instrument for prospective risk analysis at the department (process) level
was validated by describing the ecometric properties of a questionnaire that
was originally developed for the petrochemical industry and modified for a
healthcare setting for the purposes of this thesis. In Chapter 6, the
compliance of healthcare professionals with a safety procedure to prevent
wrong surgery in hospitals is described and possible explanations for low
compliance are discussed. Chapter 7 describes the attitudes of healthcare
professionals towards the use of procedures in their daily work and
highlights barriers and facilitators in the use of procedures. Chapter 8
provides a summary and general discussion of the results that were
presented in this thesis. Furthermore, the methodological considerations,
implications for practice and future research are formulated.
This thesis is based on six papers, each written to be read as a stand-alone
paper in its own right. Some degree of overlap across chapters is therefore
inevitable.
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