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14 1General introduction and thesis outline Aim of this thesis
The overall aim of this thesis is to contribute to the body of knowledge whether it is 
possible and useful to measure and improve quality of healthcare by using data that 
have already been collected for other purposes, so-called secondary data. 

Challenges to the healthcare system
Since many years the sustainability of healthcare systems is tangible. Healthcare systems 
are facing persistent challenges, such as dealing with the ageing population, increases 
in chronic diseases, technological advances, and increasing healthcare costs.1  At the 
same time, there is reduced availability of personnel. The performance of a healthcare 
system has a strong impact on a population’s health. When health services are of high 
quality and are accessible to all, people’s health outcomes are better. Many factors 
outside the health system also influence health status, notably income, education 
and the physical environment in which an individual lives.2 In order to improve the 
sustainability of our healthcare system,  transformation is inevitable. Reducing risks, 
providing safety, reducing costs, meeting increased healthcare demand with fewer 
professionals and also continuous improvement of quality are needed to face the 
challenges in our current healthcare system.3

Measuring quality of care
The World Health Organization uses the following definition: “Quality of care is the 
degree to which health services for individuals and populations increase the likelihood 
of desired health outcomes. It is based on evidence-based professional knowledge 
and is critical for achieving universal health coverage.”4

 
In order to be able to increase quality of care, measuring the quality of care and 
providing this information on different levels in healthcare, from macro (government, 
insurers, patient organizations, medical specialist organizations), meso (healthcare 
institutions) to micro (individual doctor and patient) is essential. Measuring quality of 
care is a prerequisite for tempering the rising healthcare costs while improving the 
quality of the delivered care.5 
 
The first ideas of measuring quality of care date from the 19th century. The British 
doctor Sir Thomas Percival (1740-1804) proposed the idea of a hospital register to help 
doctors improve the quality of care.6 A few decades later, Florence Nightingale (1820-
1910), a reformer, statistician and nurse, called the lady with the lamp but perhaps 
less known also the lady with the data, systematically collected data of patients. She 
thus learned that poor sanitary practices were the main culprit of high mortality in 
hospitals and her work in statistics saved thousands of lives. Also, dr. Ernest Codman 
(1869-1940), an American surgeon, stated that evaluating outcomes of care in every 
patient is an intrinsic need and responsibility of every health care professional.7 Codman 
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is considered the founder of quality registries that have emerged internationally since 
the end of the 20th century.8

Practice variation in healthcare 
Decades before national quality registries started to emerge, information on differences 
in healthcare service delivery became available.  John Wennberg (1934) is the pioneer 
of unwarranted variation in the healthcare industry. He documented the geographic 
variation in the healthcare that patients received in the United States. In 1988, he 
founded the Darmouth Institute for Health Policy and Clinical Practice which addressed 
unwarranted variation in healthcare. Using claims data, Wennberg demonstrated that 
regional healthcare variation was not due to differentials in morbidity nor preference-
based choices, but that it was partly due to healthcare supply itself. More services were 
not necessarily associated with better outcomes.9 10 A few other countries, such as the 
UK, also began publishing a series of healthcare variation studies. However, in general, 
most countries did an do not have clear, valid and reliable insights into the geographic 
distribution of the use, costs and outcomes of healthcare, or into trends over time.11 
In the Netherlands, the first reports on healthcare variation in the 1990s were also 
based on claims data.12 Although in general, claims data are not registered with the 
aim of improving quality of care and can also miss essential clinical characteristics of 
patients possibly explaining some practice variation, they were a good start for national 
discussions and a kick-off for quality registries.13 

Volume-outcome relationships
One of the most researched cause of medical practice variation is the inverse relationship 
of hospital or surgical volume on the morbidity and mortality after high complex surgical 
procedures. Based on Medicare claims data John Birkmeyer, one of the pioneers of 
outcomes research, published data in the New England Journal of Medicine 20 years 
ago, demonstrating that volume was a proxy for quality of care for a number of complex 
cancer surgeries.14 Since then, many studies have been published evaluating variation 
in outcome between procedures performed in high and low volume hospitals and by 
high and low volume surgeons.15 In the Netherlands the volume-outcome debate on 
complex surgical procedures led to the development of quality standards with minimal 
volume criteria for these procedures and national quality registries, also called clinical 
audits, to gain further insight in the reasons behind variation in surgical outcomes and 
improve these outcomes by providing benchmarked feedback to the surgical teams 
in Dutch hospitals. 

National quality registries
National quality registries (NQRs) are organized systems that collect data on patients 
diagnosed with a disease or condition or who undergo a certain procedure.16 NQRs 
monitor quality of care and provide feedback on health outcomes, processes and 
structures. Thus, they may serve as platforms for generating hypotheses of underlying 

reasons for quality variation, interventions to improve quality of care as well as being 
platforms for research.17 Benchmarking is an excellent way to learn from practices 
proven to have the best outcomes in order to improve the overall quality of care. The 
desired outcomes of interventions are the results of high-quality processes and (infra)
structure.18 There has been remarkable growth in the uptake of NQRs in the last few 
decades. Numerous national audits and databases have evolved over recent years. 
They raise awareness and give us some of the most powerful insights into the quality 
of healthcare and how it can possibly be improved and will be central to future data-
aware health services built on a culture of continuous quality improvement.19 A study 
of 13 NQRs in five countries demonstrated that NQRs have great potential to improve 
healthcare outcomes and lower healthcare costs.20 

Measuring outcomes internationally
In 2012 ICHOM, International Consortium for Health Outcomes Measurement, was 
founded by Prof Michael Porter, Martin Ingvar and the Boston Consulting Group. 
Their mission is to unlock the potential of value-based healthcare by defining global 
sets of Patient-Centered Outcome Measures that matter most to patients and driving 
adoption and reporting of these measures worldwide to create better value for all 
stakeholders.21 In 2012 ICHOM identified four areas of healthcare to define international 
standard sets of outcome measures. One of these was low back pain22 and another 
was localized prostate cancer.23

 
ICHOM nowadays has published 40 standard sets covering different conditions 
and for specific patient populations. Although these standard sets exist, often an 
international comparison between NQRs is not yet feasible as quality indicators differ 
between registries.24 In order to compare on an international level, it is necessary to 
harmonize NQRs and set international standards to measure the quality of care with 
similar indicators.24 

Health insurers support transparency of outcomes
In 2013 the Association of Dutch Health Insurers composed a ‘Top 30 list’ of diseases 
for which outcomes should become transparent for patients and health insurance 
companies. At the same time the number of NQRs in the Netherlands increased and 
gradually structure, process and outcome indicators were shared publicly. The initial 
focus of most NQRs was on surgery, and slowly some NQRs started broadening their 
horizon to the areas of diagnostics, radiotherapy etc. However, transparency for some 
diseases hardly made any progress, even though many discussions between medical 
specialists, insurers and patient organizations had taken place.
 
For example, for prostate cancer and lumbar disk herniation there were numerous 
attempts to start NQRs and the international standard sets for outcomes for these 
diseases had been available for years. Yet, in 2017 no NQRs, with outcomes relevant for 
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patients, were available for prostate cancer and lumbar disk herniation. The question 
whether claims data could be used for measuring outcomes of care for these diseases, 
was the start of the work conducted in this thesis.

Measuring outcomes in oncology
Now, more than ever, delivering high-quality care efficiently is key and top-priority 
for governments and clinical leaders. Managing costs without sacrificing quality is 
possible. Outcome data remove the blindfold and shine light on (the evalution of) 
results of procedures, processes, structures, and systems. 
 
The first Dutch ‘Quality of Cancer report’ became available in 2010.25 The taskforce 
concluded that the quality of care varies by hospital and by region. These differences are 
not limited to surgical procedures and postoperative mortality, but are also demonstrated 
in other parts of the care process. Differences are only partly explained by differences 
in procedural volume, specialization and infrastructure between hospitals. The second 
Dutch ‘Quality of Cancer report’ demonstrated that hospitals which performed more 
radical prostatectomies per year, had lower rates of positive surgical margins and lower 
complication rates.26 Thus, on a national level, it was apparent that there was potential 
for improvement of outcome for cancer patients by reducing variation of outcomes 
between hospitals. In our first and second study [chapter 2 and 3] we compared 
outcomes of patients who underwent radical prostatectomy for prostate cancer in 
the Netherlands.27 In chapters 2 and 3 of this thesis the relationship between hospital 
volume and outcomes after radical prostatectomy are also reported. 

Measuring outcomes in elective surgery
Outcomes of care are relevant not only in oncology, but in a wide array of healthcare. 
In an overview of disease burdens in the Netherlands from the Dutch Healthcare 
Institute, low back pain and herniated disk were at the top of the list, with over a million 
patients per year.28 The painful lumbar spine, also represents the top ranking chronic 
healthcare complaint.29 For patients with sciatica due to a lumbar herniated disk, the 
effectiveness of surgery is not without dispute. In the Dutch study by Peul et al., no 
significant differences were found between surgery and usual conservative care in 
any of the clinical outcomes after one and two years.30 Eventhough an international 
set of outcome measures for low back pain has been available for almost a decade24  
and several attempts to establish an NQR for lumbar disk herniation were undertaken, 
in the Netherlands there was still no insight in outcomes relevant to patients before 
the initiation of the research included in this thesis. Chapter 4 describes outcomes 
relevant to patients for those who underwent lumbar disk hernation surgery. These 
outcomes were studied by using claims data.

Challenge for national quality registries: reducing administrative burden
NQRs require continuous development in order to meet the requests and face current 
challenges, both specific to NQRs and the ones broader applicable to healthcare, such 
as increased pressure on funding. In addition, challenges were faced in extending 
NQRs into primary care and in covering care pre- and post-hospitalization. These 
challenges are partly related to technological challenges (linking information from 
different datasets) and partly due to changing and increasingly stringent rules on data 
sharing and information governance.31 Also, NQRs tend to cover disease-specific areas, 
whereas broader national health topics cannot yet be covered by NQRs. 

There is a substantial administrative burden related to gathering the data for NQRs. A 
recent study on the perceived burden due to registrations for quality monitoring and 
improvement in hospitals in the Netherlands showed that physicians and nurses spent 
an average of 52 minutes per day on administration for quality accountability purposes 
in general.32 More than half (57%) of the indicators were gathered for accountability 
purposes (eg, quality indicators for the Healthcare Inspectorate), and only 25% for 
quality improvement (NQRs). Of the total numer of requested indicators, only 28% 
were outcome indicators. 
 
Ideally, data are entered once in an Electronic Health Record (EHR), stored in a structured 
way and subsequently suitable for extraction for multiple purposes (care process, 
research, quality registries, and so on). Internationally, this type of data reuse is referred 
to as the COUMT paradigm (‘Collect Once Use Many Times’).33 In the Netherlands, 
COUMT is put forward as a national goal.34 In order to reduce the administrative burden 
for healthcare professionals, a novel approach to data-collection, storage and retrieval 
needs to be developed and applied. Clinical information models (CIMs) can be used for 
content standardization of information captured during the care process.35 36  A CIM 
describes a (clinical) concept in a structured and detailed method. CIMs are models 
to structure data so they can be reused.33 Chapter 6 describes to what extent Dutch 
NQRs can be based on existing CIMs.  

Using secondary data for evaluating public health trends 
Most NQRs cover disease-specific areas and are not suited for investigating national 
health topics in a broader perspective. Yet, there is a plethora of secondary data 
available for healthcare research. Chapter 5 focusses on the possibility to use claims 
data for getting insight into public health trends in extramural prescription of opioids 
in the Netherlands. 

The importance of balanced opioid prescriptions practices was emphasized by the 
opioid epidemics in the US and Canada, facing a serious opioid misuse epidemic that 
started with increased prescriptions of oxycodone and eventually resulted in massive 
overdose mortality.37 38 39 In Europe, including the Netherlands, the medical use of opioids 



20

21

CH
AP

TE
R 

1
G

eneral introduction and thesis outline

(mainly oxycodone) has also increased since 2009 and many questions on topics such 
as the number of long-term users and the prescribers, still remained to be answered.40 

Overview of this thesis in figures
An overview of this thesis is summarized in figures 1 and 2.

Figure 1 Overview of this thesis in linear model

Figure 2  Overview of this thesis with additional questions depicted in a quality of care 
improvement cycle

Questions addressed in this thesis
In order to be able to determine the usability of using secondary data to measure 
and improve quality of care in an efficient manner we aimed to address the following 
questions in this thesis:
1.  Can claims data be used to measure outcomes after radical prostatectomy and if 

so, what is the urinary incontinence rate after radical prostatectomy and does a 
volume-outcome relationship exist for urinary incontinence and hospital volume? 
(Chapter 2).

2.  What is the urinary incontinence rate after radical prostatectomy before and after 
increase of minimum hospital volume threshold and does a volume-outcome 
relationship exist for urinary incontinence and hospital volume? (Chapter 3).

3.  Can claims data be used to measure outcomes after lumbar disk herniation and if 
so, what are outcomes and variation in outcomes amongst hospitals after lumbar 
disk herniation in the Dutch population? (Chapter 4).

4.  Can claims data be used to describe trends in opioid use prescriptions and if so, 
what are the trends? (Chapter 5).

5.  Can Dutch national quality registries be based on existing clinical information 
models which use existing Electronic Health Record data and if so, what is the level 
of coverage? (Chapter 6).
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