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[. Use of claims data for research

Context and background

With increasingly constrained healthcare budgets and limited personnel, efforts
to improve quality, reduce costs and decrease the use of healthcare personnel are
vital. This requires transparency of quality of care, especially for the most common
procedures and conditions with high burdens of disease, high costs and high personnel
demand. In the past decade, there is a trend to use National Quality Registries (NQRs)
to monitor and benchmark patient outcomes thereby contributing to an improvement
of quality of healthcare. In the Netherlands currently around 60 NQRs exist. For some
‘common’ diseases, such as prostate cancer or lumbar disk herniation, there is still no
NQR. Several challenges for the development and use of NQRs exist. A major hurdle
is ‘double registration’, where healthcare professionals register similar or identical
data in electronic health records (EHRs) and in several registries, due to shortcomings
in design and limited interoperability of individual digital systems. Therefore, it is
not unexpected that many healthcare professionals say that this takes too much
administrative time, takes away patient time and should be solved as soon as possible.’
Other important challenges are issues around data transparency and security, as well
as how to address underperforming institutions to aim for better results.?

In oncology, for example, the urgency is obvious. The forecast of the Netherlands
Comprehensive Cancer Organization (Integraal Kankercentrum Nederland [IKNL]) states
that the number of newly diagnosed cancer patients will increase from 118,000 in 2019
to 156,000 in 2032.2 However, these additional patients will have to be treated with
the same healthcare budget and with the same number of healthcare professionals.

Several national programs were started to overcome these challenges and to support
the achievement of the goals of the Dutch Healthcare system in the near future. Every
four years, a new national healthcare agreement is developed. In 2022 the Integral
Healthcare Agreement (Integraal Zorgakkoord [IZA]) was agreed upon by all relevant
stakeholders.

The Integral Healthcare Agreement (IZA) encompasses several subjects which are
related to this thesis:

« Appropriate care is value- and evidence-based and involves shared-decision making
between healthcare professionals and patients
- Increased focus on outcome information which is relevant for patients and
enables patients to choose their treatment and their healthcare institution
- Outcomes will be transparent for 50% of the disease burden in 2025 (N.B. This
goal was originally set in 2018 for 2023, but could not be achieved yet)
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- Increase efforts to gain knowledge on the effectiveness of care (healthcare
evaluation) and to de-implement care which is of low value

+ Centralization of care: for complex oncological procedures, volume thresholds
around 50-100 will become the standard

* Electronic exchange of data will become the standard, preferably via the Collect
Once Use Many Times (COUMT) principle
- Data needs to be available within 24 hours of registration for all healthcare
professionals, regardless of the place where the patient is treated

Healthcare lags far behind other sectors in fully harnessing the potential of data and
digital technology, missing the opportunity to increase quality of healthcare services,
cost savings and efficient allocation of personnel. Given the increasing pressure on
health systems and budgets, a digital transformation is urgently needed and a long
overdue necessity.* For a long time, the guiding principle in medical informatics has
been to use data only for the specific purpose for which it was collected.> Nowadays,
challenges faced by the healthcare sector are immense, making it imperative to make
optimal use of existing data for broader insights and improvements.®

Clinical data versus trial data and pros and cons of claims data

Clinical data, sometimes referred to as real-world data, are data relating to patient
health and/or the delivery of healthcare from routinely collected sources. Trial data are
data which are specifically collected as part of a clinical study, such as a randomized
clinical trial (RCT), aimed to address a specific question for a specific group of patients.
Both clinical and trial data are important in addressing relevant questions across
healthcare.” Clinical data can be used to generate insights in healthcare delivered
outside the context of trials which are often conducted only in selected populations.
Analysis of clinical data is thus extremely important, because <5% of the patients
with for example cancer are enrolled in clinical trials, and these are not typically
representative of the general population.® At the same time, clinical data often lack
statistical robustness and are sensitive to biases. For example, (long-term) outcome
data are not standardly collected in healthcare records and patients are selectively
lost to follow-up (especially those who are not treated). In addition, as many clinical
differences are inherently small, the only way to properly establish a causal relationship
between treatment and outcome requires randomization of patients in order to avoid
biases. In all, the combination between clinical data and trial data is necessary to gain
sufficient insights in the quality of care.

Besides retrieving clinical data from medical records, which in itself is a challenge given
the previously mentioned lack of interoperability between different systems, claims
data are also an interesting source of relevant data.’ These data are recorded for

reimbursement purposes but also include information about for example diagnoses,
interventions, pharmacy and medical aids. Claims data can thus include valuable
information on healthcare delivery that enables research on differences in care delivery
amongst providers, like hospitals’ patient mix, procedural volumes, treatment patterns
and outcomes of patients. Also, longitudinal research is possible with claims data.
However, the main limitation of claims data is that they often lack important clinical,
laboratory or patient information for specific research purposes.

Claims data are on the other hand a cost-efficient, often timely source of information
that has the potential for answering research questions spanning the entire care
continuum, in addition to complementing results from clinical trials. However, their use
requires rigorous training of researchers, thoughtful study planning and implementation,
and careful consideration of potential biases and interpretation of results. Only in
this way claims data will be beneficial and generate evidence on how to improve the
quality of care.

Claims data are a gold mine: gold standard international example

In recent decades, claims data have become available as a source of so-called big
data. These claims data often contain data on healthcare use over large populations.
They are an excellent source of information for a plethora of use cases in healthcare.
It has been suggested that claims databases may have considerable advantages
compared to clinical and trial data in observing trends over longer periods of time,
multiple institutions and calculating disease prevalence over large populations.’®™
In 1996, the Dartmouth Atlas of Healthcare pioneered the dissemination of policy-
relevant population-based measurement and claims-based analysis that revealed both
weaknesses and opportunities in the United States healthcare system by focusing
on regional and hospital variation in utilization, quality and costs.’? In two decades
following the publication of the initial Dartmouth Atlas of Healthcare, the Dartmouth
Institute has produced almost 50 additional reports.”> One of their main observations
was that “Much of the variation in healthcare across areas is unwarranted.” Meaning,
much of the observed variation was not based on patient need or informed demand,
or on evidence regarding effectiveness.* Another main observation was that “More
healthcare might not be better.” The question ‘is more care better? was studied by
investigating outcomes - primarily mortality -in regions with high capacity and high
costs. Wennberg e.a. demonstrated that more healthcare is not necessarily better,
and, in some instances, it was even worse.' ' Medical overuse is still a major concern.
The idea that more care leads to better outcomes is deeply engrained in the system."
The efforts trying to reduce medical overuse are frustrated by the prevailing lack of
evidence for many everyday medical decisions.'® Despite the availability of rich data,
most Western countries have no routine surveillance of the geographic distribution of
utilization, costs, and outcomes of healthcare, including trends in variation over time."

129 —

UOISSNISIP |BJBUSD pue Alewwng



CHAPTER 7

-
w
o

Claims data in the Netherlands

In 2008, the Dutch Council for Health Research (In Dutch: Raad voor
Gezondheidsonderzoek [RGO]) made a recommendation to improve access to existing
healthcare data for scientific purposes.?® However, despite this advice, a report by
the OECD in 2015 revealed that the Netherlands is still lagging behind in effectively
(re-)utilizing routinely collected healthcare data for research purposes.?' Subsequent
studies, conducted three years later, confirmed that many of the required data are
indeed registered, but regrettably often not used to their full potential for research
purposes.?> Numerous organizations including Vektis, Dutch Hospital Data, Nivel,
the Dutch Institute for Clinical Auditing (DICA), Perined, PALGA among others, play
a crucial role in preparing vast amounts of healthcare data for scientific research.®
Vektis, responsible for health insurers’ business intelligence, collects claims data from
all health insurers and analyses data on costs and healthcare related topics, such as
waiting times. Since 2020 limited sets of aggregated claims data with information
about costs, are available through open data source.?

In the Netherlands a limited number of research papers using claims data has been
published. Around 2010, way before the initiation of the research included in this
thesis, several studies on practice variation were executed based on claims data.?

Encountered barriers in working with claims data

Although the use of claims data has been proven to be of additional value for evaluating
important aspects in healthcare, we identified several barriers in working with claims
data in the Netherlands while conducting the research presented in this thesis.

Governance barriers

Health insurers process claims data of all Dutch citizens. These claims data are then
stored in the data warehouse of Vektis. Health insurers can collaborate and ask Vektis
to execute specific research using claims data, but only when permission of the boards
of all health insurers is granted. Other parties have access to claims data of Vektis
when permission of the boards of all health insurers is given and if this is paid for.?
In recent years, only requests for research based on claims data with the purpose of
scientific research for a few national programs (e.g. “Zinnige Zorg”, SKMS Program,
ZE&GG), have been accepted by health insurers.

Legal barriers

Due to the General Data Protection Regulation (GDPR, in Dutch: AVG) the access to
patient data has been subject to strict regulations. The GDPR takes the position that
the ‘processing of data should be designed to serve mankind’ (Recital 4). Whilst it does
not spell out what exactly is meant by this, it indicates that a proportionate approach
will be taken to the protection of personal data on the one hand, and use of the same
data for the common good such as improving healthcare on the other hand. Thus, the

protection of personal data is not absolute, but considered in relation to its function
in society and balance with other fundamental rights in accordance with the principle
of proportionality.?®

A recent study highlighted significant variations in the interpretation of the GDPR
among EU member states.?” In some countries the concept of data solidarity prevails
over individual data protection rights, whilst other countries place greater emphasis
on safeguarding individual rights. The concept of data solidarity is comparable to
other forms of solidarity within the health system: citizens pay insurance premium
also when they are in good health; in a similar way, data solidarity is based on the idea
that citizens allow that their health data is used for research even if the benefit is for
other or future citizens.?® Regrettably, the Netherlands has adopted an exceptionally
strict interpretation of the GDPR, leading to obstacles in accessing patient data for
scientific research.®

Legal restrictions also hamper the joining of patient data from different data sources
for research purposes. However, recently new solutions have become available, such
as a so-called secure Multiparty Computation (MPC) protocol. MPC is a collection of
cryptographic techniques that allow several parties, each of which holds some private
input, to evaluate a function on those inputs without disclosing any extra information
on the input themselves, and without resorting to a trusted external party.*® Thus,
with MPC there is no violation of GDPR. MPC is a solution that is focused on specific
research questions and might be an expensive tool for broader use.

In our last research [Chapter 3] on prostate cancer we encountered hindrance from this
legal barrier. In accordance with the GDPR, original data were kept at Zilveren Kruis and
we worked with their data analysts in order not to transfer data outside the company.

Due to the legal and governance barriers, it took 18 months to get access to the
data for the research of urinary incontinence after radical prostatectomy [Chapter
3]. Arequest for access to national data from Vektis was not granted. One insurance
company, allowed our research team to work with their data. Collecting the data for
this study only took them one day.

Technical challenges

We also encountered technical challenges in working with claims data. When attempting
to determine whether patients were incontinent after radical prostatectomy using
claims data, we found out that differences in reimbursement policy amongst health
insurance labels led to a misinterpretation of the results [Chapter 3]. To avoid this
bias, we excluded patients from the specific health insurance label with restrictions in
reimbursement of incontinence pads.
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OUTCOMES: MEASURING OUTCOMES

Goal Category Means

Improved
healthcare

outcomes and
reduced costs

Measuring outcomes
per disease

Challenges

Some major diseases still
no national quality
registry

Research questions

* Cansecondary data be used to measure outcomes
for prostate cancer and lumbar disk herniation?
*  What are the outcomes?
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[I. Healthcare outcomes based on claims data

Why is measuring and transparency of outcomes of care relevant?

For prostate cancer and for lumbar disk herniation, no national quality registry (NQR)
was available at the time of our research. So, there was no or very limited benchmarked
feedback on their outcomes to surgeons and no transparency of outcomes to patients
before initiation of the work in this thesis. In the Netherlands, patients have the legal
right to be informed on request about clinical outcomes after interventions and about
the differences in outcomes amongst providers in order to make an informed decision
about a specific treatment and/or a specific healthcare provider3' Moreover, the absence
of NQRs also hampers the ability of policy makers to make evidence-based decisions
regarding large-scale transformations in healthcare delivery, which is a key objective
of the 2022 Integral Healthcare Agreement (IZA).

Patients have the right to be informed about the quality and scientific robustness
of care and withholding information on quality of care, is a violation of Dutch law
and may lead to prosecution.3 As long as designated institutions do not take their
role and responsibility in making quality of care transparent, patients are not able to
adequately and sufficiently inform themselves.

This thesis aims to contribute to the transparency of outcomes of care and support
patients in their quest for relevant information. Studies on outcomes for lumbar disk
herniation and prostate cancer were performed to evaluate the rate of unwanted
outcomes and the variation in outcomes between hospitals.

Can claims data be used to measure outcomes?

Most studies on incontinence after radical prostatectomy are based on patient
questionnaires.®?3 Claims data have been used successfully to determine prostate
cancer treatment trends over time?®, to identify treatments received,® and to create
prediction models for long-term survival.?® In our work, we demonstrated that claims
data can also be used to evaluate an important outcome measure namely urinary
incontinence (UI) [Chapter 1, 2]. A recent study compared patient reported outcome
measures (PROMs) for UI with UI outcomes based on claims data and concluded that
UI outcomes based on PROMs and claims data are comparable and claims data slightly
underestimate actual UI rates.?” Our finding that a limited number of Dutch health
insurance labels have other reimbursement policies resulting in very low UI based
on claims data, might have caused a slight underestimation of UI rates in previous
studies based on claims data.

We found average national UI rates after radical prostatectomy in the range of 26%
(incontinence first study (2014-2015)) and 33% (incontinence second study (2016-2020))
and a large variation in outcomes between hospitals.

Also, studying outcomes for lumbar disk herniation seems possible with claims data.
Re-operations and costs after lumbar disk herniation surgery have been studied using
claims data before.® In this thesis [Chapter 4] we demonstrated that several unwanted
outcomes after lumbar disk herniation surgery can be studied using claims data. The
weighted mean of reoperations was 7.3%, nerve root block 6.7% and opioid use 15.6%.
In total, 23.0% of patients with lumbar disk herniation had one or more undesirable
outcomes after surgery and a large variation existed between the different hospitals
for all outcome measures.

Which outcomes to study and are claims data sufficient to study outcomes?
Three studies in this thesis evaluated outcomes of care based on claims data. The
International Consortium for Health Outcomes Measurement (ICHOM) has standard
sets of outcome parameters for healthcare interventions in several domains.* Based
on claims data, we could study one outcome for prostate cancer (urinary incontinence)
and three outcomes plus a combined outcome measure for lumbar disk herniation
(reoperation, nerve root blocks, opioid use and combined outcome measure based
on reoperation, nerve root block and opioid use).

For lumbar disk herniation for example, beneficial surgical outcomes that matter to
patients, such as fast recovery and return to work, could not be evaluated, based on
the available data. Also, outcome domains relevant to the patient as mentioned in the
standard set of outcomes?, such as the degree of pain experienced, quality of life as
in physical and mental functioning, could not be investigated for the same reason.
This means that studies based on claims data alone, are not sufficient to evaluate the
total quality of care, and underscores the need for NQRs. Yet some important outcome
measures can be studied based on claims data for a whole nation over several years
with limited costs.

Other quality indicators can also be studied by using claims data. A Swiss study group
determined 23 quality indicators with evidence-based criteria to measure quality of
ambulatory primary care. All indicators were based on claims data.* In Japan a quality
of care monitoring program was launched to assist hospitals with data on quality of
cancer care that can be compared across other institutions. Thirteen process of care
quality indicators were used, all based on claims data.*?

Recommendations for future research

First of all, we recommend to implement a national quality registry (NQR) for prostate
cancer and for lumbar disk herniation in order to facilitate continuous monitoring,
benchmarking and improvement of outcomes that matter to patients.
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For prostate cancer surgery, six consecutive years of incontinence outcomes have been
studied. However, to identify the effects of centralization of radical prostatectomy (RP)
on other patient outcomes (e.g. erectile dysfunction) and oncological outcomes (e.g.
positive surgical margins), additional research is needed. Also, research is required to
analyze the outcomes per surgeon, identify best practices and implement these best
practices nationwide in order to improve outcomes after RP. In addition, to evaluate
the effects of centralization on the reduction of outcome variation of Ul between
hospitals, a follow-up study based on all claims data is recommended, or evaluation of
Ulin a NQRincluding PROMs. Future research is also recommended to more precisely
determine an adequate volume threshold for RP, which might well be higher than
100 - 120 RP per hospital per year.

For lumbar disk herniation only outcomes of patients operated from July 2015 until
June 2016 were studied. It is recommended to validate our previous research with
recent data and to evaluate the trend in (variation of) outcomes on a local and national
level. Furthermore, studies on other outcome domains relevant to patients (eg. pain,
disability, quality of life) and on factors that predict and/or prevent postoperative
complications are needed. In our research only patients with surgical interventions
were included. Ideally, outcomes of patients with surgery should be compared with
outcomes of patients treated with other therapeutic modalities or without any treatment.
In this way, differences in outcomes of care will become clear for the same patient
population choosing different treatment options.

Using claims data for this type of study presents a limitation, as it lacks information
about the diagnosis from a general practitioner (GP). To gain a comprehensive
understanding of patients who were not referred to a hospital, integration with data
from other sources, such as databases from GPs, could enrich claims data for this
purpose.

Furthermore, it is crucial to acknowledge the presence of selection bias, which can
affect the validity of direct comparisons between patients who choose for surgery
and those who do not. The decision-making process involved in selecting surgery or
an alternative treatment is likely influenced by various factors, making it challenging
to draw conclusions.

For diseases with an existing NQR usually there is a focus on short-term (around 1
year) outcomes. Adding claims data could be of additional value in measuring other
and/or longer-term outcomes. For example, for patients with hip fracture claims data
could answer questions about out-of-hospital mortality for people with or without
operation, or questions about the amount of care patients need after the incident and
what the associated costs of care are. For colon cancer, claims data could give insight

into what happens to patients years after they received a stoma; how many stomas
are removed, how many are kept?

For several diseases no NQRis in place yet, for some such a registry has just been started.
Yet, by using claims data for many diseases with existing international standard sets
of outcomes, some outcomes may be analyzed through the use of claims data only.
For example, for Inflammatory Bowel Disease, hospital and emergency room visits,
complications of intervention and steroid use could be evaluated. Also, for multiple
sclerosis, the use and effect of different medicines could be studied by using claims
data. Numerous possibilities exist in all areas of healthcare. It is also recommended
to add claims data to NQRs in order to evaluate longer-term outcomes of treatment
decisions.
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STRUCTURE: HOSPITAL VOLUME THRESHOLDS

Goal Category Means

Adequate hospital
volume thresholds

Improved
healthcare

outcomes and
reduced costs

Challenges

What is volume
threshold per disease?

Research questions

Can secondary data be used to find a volume-
outcome relationship for prostate cancer?
What is the volume-outcome relation?

Is a volume threshold enough to get better
outcomes?
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[1I. Volume-outcome relationships based on claims data

What is the history of volume-outcome studies?

For a number of decades there has been an interest in the volume-outcome relationship
for surgical procedures. In many complex surgical procedures, the relationship between
hospital volume and patient outcomes has been studied and the notion ‘more is better’
has been established for various procedures since the 1970s.4444 John Birkmeyer - one
of the initial pioneers of outcomes research - published data in the New England Journal
of Medicine 20 years ago demonstrating that both hospital and surgeon volume are
a proxy for quality of surgical care for a number of complex cancer surgeries.*4 The
number of publications that report on the relationship between the volume of high-risk
surgical procedures and patient outcome continues to grow and most reviews tend
to support the presence of a surgeon volume-outcome relationship.#” Many recent
studies have investigated the hospital volume-outcome relationship in surgery. In some
cases, the results have prompted the centralization of surgical activity. However, the
methodologies and interpretations differ markedly from one study to another. Levaillant
et al. reviewed 403 studies covering 90 types of surgery and concluded that 86.6% of
the studies found a statistically significant volume-outcome relationship, although the
findings differed from one type of surgery to another and the types of outcome were
highly diverse.*® Evidence for these outcomes is based on retrospective data. Limited
data exist on the actual effects on centralization of care. Wouters et al. audited the effect
of centralizing esophageal resections for cancer and showed an actual improvement
in outcome after the process of centralization of these procedures in hospitals shown
to have more favorable outcomes (outcome-based referral).*®

What does literature say about volume-outcome for prostate cancer surgery?

Outcomes after major uro-oncological procedures, such as radical prostatectomy (RP),
depend on various patient-, disease-, surgeon- and hospital-related factors. Systematic
reviews on the association between volume and outcome after RP have reported that
both higher hospital and higher surgeon volume improve RP outcomes such as UI*,
however the association varied between outcomes.>' For example, mortality was more
dependent on hospital factors, whereas urinary incontinence (UI) and length of hospital
stay were more related to the individual surgeon. Other studies confirm that increased
surgeon volume - but not hospital volume - was associated with improved outcomes
regarding overall complications, in-hospital complications, length of stay and long-term
incontinence.>*%2 In addition, not only volume in itself but also the time it takes to be
sufficiently trained matters. Thompson et al. report that robot-assisted RP involves a
long learning curve, and patients early in the learning curve may experience worse
quality of life, including UL>3 Therefore, it is recommended that the future Dutch NQR
for prostate cancer will monitor and give feedback on outcomes on a per surgeon level.

Can claims data be used to measure volume-outcome relationship?

In our studies [Chapter 2 and 3] we concluded that there is a relationship between
hospital volume and urinary incontinence (UI)12-15 months after radical prostatectomy
(RP). Over the years 2014 and 2015, patients operated in a hospital with 2100 RP per
year had a 30% lower risk on UI than patients operated in low volume (<100) hospitals.
Over the years 2016-2020, patients operated in a hospital with >120 RP per year had a
52% lower risk on incontinence than patients operated in low volume hospitals (<120).

A major push for the centralization of RP came from the results of our first nationwide
study on UI after RP [Chapter 2]. The minimum volume threshold for RP in the
Netherlands increased from 20 procedures annually until 2017, to 50 in 2018 and
100 from 2019 onwards. To the best of our knowledge, studies that have analyzed
the actual effect of centralization of RP and UI were non-existent before our study
[Chapter 3]. Limitations of our studies are that some variables for casemix-correction,
such as type of surgery (open/laparoscopic/robot-assisted), body mass index, the
performing surgeon, were not available in claims data. Future research could benefit
from analyzing all Dutch patients from the Vektis database and combining outcome
data with patient-specific characteristics from the Netherlands Cancer Registry (NKR).
In addition, to evaluate the effects of centralization on the reduction of outcome
variation of Ul within and between hospitals, a follow-up study based on all claims data
is recommended. Future studies should also focus on defining an optimum minimum
volume threshold per hospital as well as per surgeon.

Is a volume threshold enough to get better outcomes?

Even though the literature is unambiguous, many European countries have not
yet implemented policies towards centralization of RP, although in some countries
specialized prostate cancer centers with high patient volumes do exist.>* From our
study [Chapter 3] we concluded that two years of centralization of RP in hospitals
with a minimum annual RP volume of more than 100, did not yet significantly improve
urinary incontinence (UI) outcomes on a national level.

A Swedish population-based study concluded that the most important factor influencing
heterogeneity of UI after RP was the surgeon’s experience and this accounted for 42%
of observed heterogeneity.>®

This finding also raises questions on the Dutch process of centralization of RP care,
where focus is on hospital RP volumes rather than on a per surgeon volume. Urologists
travel with their patients to a high-volume hospital and there has been no to little
increase in RP volume per surgeon as the number of urologists performing these
procedures is constant over the years.
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One could question whether an increase of the RP volume threshold in the Netherlands,
has led to real or pseudo concentration of RP. Data of the National Transparency
Register shows the number of urologists per hospital performing RP, this number is
constant over the years since it was measured; 60 urologists performing RP in 2018
and 62 urologists in 2021.%¢

To date, there is no NQR for prostate cancer and thus functional outcomes such as UI
or sexual dysfunction, are not yet measured.

An important factor that can influence the quality of surgical care is the availability of
ongoing feedback about adverse outcomes to surgical teams and individual surgeons;
such feedback may stimulate modifications of technique in an attempt to reduce
adverse outcomes in the future.5” Simunovic et al. compared outcomes of complex
oncologic surgery in two regions in Canada and concluded that concentration of
pancreatic cancer surgery was associated with improved outcomes only when this
regionalization was accompanied with ongoing auditing of results.*® Late events that
are not life-threatening but have high impact on quality of life such as incontinence
and impotence may be less readily apparent to the surgeons.

Our results suggest the need for monitoring the outcomes and continue the learning
cycle in order to reduce the burden of suffering among patients undergoing surgery
for prostate cancer [Chapter 3].

In the Netherlands, the Dutch Healthcare Institute is responsible for agreements with
healthcare providers on the registration and transparency of multiple sets of disease-
specific quality indicators. The Healthcare Institute can develop quality measures if
providers do not take responsibility themselves. However, in the specific case of prostate
cancer, even though international standard sets of outcomes are available since over
10 years®, there is still no obligation of measuring the most important outcomes for
patients and making them transparent. In this regard, much can be learned from
Nordic countries such as Sweden and Norway, where all hospitals are required to be
transparent about healthcare outcomes per hospital since many years and where the
information is easily accessible for all patients.®°

The question also arises whether centralization leads to an overall reduction in
healthcare costs. For RPs, a simple calculation illustrates potential cost savings due
to a reduction of the use of incontinence pads. If one assumes that as a consequence
of the centralization of RP, 200 patients per year no longer have to use incontinence
pads with an average cost of 300 euro per year, this will lead to cost savings of 60,000
euros in the first year and 120,000 euros in the second year (existing cohort of 200
patients plus new cohort of 200 patients), etc. Thus, the cumulative savings in the first
five years is around 900,000 euros. Assuming that patients have a life expectancy of

10 years after their prostatectomy, the current value of the total savings in ten years
is 2.8 million euros.

Volume thresholds as a stand-alone measure

Significant criticism remains for the centralization of care based on volume only. As
volume is an imprecise measurement of quality, volume-based healthcare policy
raises a potential risk that low-volume surgeons who provide excellent care are
negatively impacted, just as high-volume surgeons who provide lower quality care
are not identified. For example, the Leapfrog Group in the United States established
a minimum hospital case volume of 13 for esophageal resection in a response to
known improved outcomes in larger volume centers. They evaluated the variation in
short-term outcomes amongst hospitals that met the volume criteria and found that
although referral to high-volume centers has been an important advance for complex
surgical procedures, there is still a substantial degree of variability in outcomes among
hospitals.®” They concluded that metrics such as process, individual surgeon volume,
and risk-adjusted outcome measures may yield further opportunities for quality
improvement that extend beyond hospital volume-based assessments.

This supports our suggestion that a hospital volume threshold should always be
accompanied by measuring outcomes, increased audit and feedback through Quality
Assurance Programs (QAPs) and higher per-surgeon volume thresholds [Chapter 3].

Centralization of care: one size does not fit all

Wouters et al. studied outcomes of care before and after the introduction of a
centralization project of esophagectomies for cancer and found that outcomes improved
after centralization. Along with a reduction in postoperative morbidity and length of
stay, mortality fell from 12% to 4% and survival improved significantly.*® Their study
confirms that centralization of care for this type of surgery with high incidence of
complications after surgery improves outcomes when patients were referred to the
hospitals which showed superior outcomes in a regional audit.

However, as we concluded in our study [Chapter 3], for some interventions, simply
increasing volume standards may not immediately lead to better outcomes. Despite
the centralization of RPs, a striking variation in outcomes after RP remained between
all hospitals, even for those with relatively high volume [Chapter 3]. As outcomes after
RP were not measured, referral to hospitals with the best outcomes could not take
place. In contrast to esophagectomies, direct complications after RP are limited and
patients usually only stay one night in hospital after surgery. In our study we found
that five-year averages of UI per hospital varied from 19% to 85%. This wide variation
in UI can hardly be explained by chance variation and must be due to real differences
in quality of surgical care.
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We hypothesize that when outcomes are not measured, huge differences in outcomes
per hospital will persist.

In addition, we suggest that centralization based on volume seems insufficient to
accomplish the expected improvement of quality of care. Centralization should
be accompanied with continuous measurement of outcomes and quality of care
improvement cycles.

Several studies examined routine outcome measurement for every patient with prostate
cancer. One study investigated the integration of systematic outcome measurement into
clinical practice. Compared with men followed with routine care, patients undergoing
integrated quality of life assessments experienced greater recovery in sexual function
scores at one year (52.2 vs 33.6; p<0.001) while no significant difference in urinary
incontinence (UI) was found.®2 However, Cathcart et al. evaluated outcomes following
implementation of a quality assurance program in the UK that included monthly
peer review of individual surgeon performance They observed that patient-reported
3-months Ul improved, both in terms of requirement for incontinence pads (43% before
QAP and 33% after QAP; odds ratio (OR): 2.19, 95% confidence interval (CI) 1.08-4.46;
p=0.02) and on International Consultation on Incontinence Questionnaire score (5.6
vs 4.2; OR: 0.82; 95% CI, 0.70-0.95; p = 0.009).>”

For surgery where the expertise of the surgeon is the main factor influencing outcomes,
such as for localized prostate cancer, improved outcomes could potentially be achieved
by measuring outcomes on a per-surgeon level, by identifying best practices and by
centralizing care around the best performing surgeons. Additional studies are need to
demonstrate that indeed centralizing care around the best performing RP surgeons
improves outcomes on a national level.

For some NQRs it is possible to analyze on a per surgeon level, with additional analyses
(e.g. Dutch Heart Registration), for many other NQRs, it is not. Discussion of these
results in a safe hospital setting with colleagues is of course a precarious process.
We suggest that for surgeries where the outcomes are mainly surgeon-driven this
feature is added to the relevant NQRs.

STRUCTURE: SIGNALING PUBLIC HEALTH TRENDS

Goal Category Means

Signaling public
health trends
Improved

healthcare

outcomes and
reduced costs

Optimizing
inefficient processes

Measuring outcomes
per disease

Challenges

Signaling ‘harmful’
practices quickly and
cost-effective

Administrative burden
national quality
registries

Some major diseases still
no national quality
registry

Research questions

Can we use secondary data for current Dutch
situation regarding opioid use and prescription?
What are the trends in opioid use and prescription?

Can Electronic Health Record data be used to reduce
administrative burden for national quality registries
through existing Clinical Information Models?

What is the potential coverage of existing Clinical
Information Models on national quality registries?

Can secondary data be used to measure outcomes
for prostate cancer and lumbar disk herniation?
What are the outcomes?
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IV. Trends in opioid use and prescription

An opioid crisis in the US

The US currently faces a serious opioid misuse epidemic that started with increased
prescribing of oxycodone and the inclusion of pain as a fifth vital sign, eventually
resulting in massive overdose mortality.®® The current addiction crisis has destroyed a
multitude of lives. In the US the sales of opioids quadrupled between 1999 and 2000%,
and at the same time, opioid-related mortality increased from 3 per 100,000 in 1999
to 7 per 100,000 in 2010% and to 15 per 100,000 in 2017.%¢ In total 399,233 Americans
died from an opioid overdose between 1999 and 2017.%

At the same time, various governmental agencies dedicated to solving this seemingly
never-ending dilemma have not yet succeeded or delivered on their promises. Addictive
behavioral seeking is a multi-faceted neurobiological and spiritually complicated
phenomenon.®’

What are the main differences between the US and Dutch healthcare system
regarding opioids?

In Europe, including the Netherlands, the medical use of opioids (mainly oxycodone)
has also increased since 2009.%% Universal healthcare has been a major factor in
preventing an opioid crisis of US proportions in the Netherlands for several reasons.
First, all Dutch citizens are required to have a health insurance and thus Dutch people
do not have to choose between high-cost care or cheaper care such as, for example,
a knee replacement or chronic pain management with opioid painkillers. Second, in
the Dutch healthcare system, general practitioners (GPs) are important gatekeepers to
specialist care, and they integrate all patient care. GPs thereby minimize fragmentation
of care.®® For example, 80% of opioids in the Netherlands are prescribed by a GP
[Chapter 5]. In contrast, primary care physicians in the US account for only a third of
all opioid prescriptions.®* Third, in the Netherlands public marketing by pharmaceutical
companies is not allowed.

Is the use of opioids in Netherlands comparable to US or European countries?
Data from a report by the International Narcotics Control Board showed that in
2014-2016, the US had the highest number of Daily Defined Doses (DDDs) per million
inhabitants, Germany was third in row, Belgium number seven and the Netherlands
was number nine in the international row.%® Recent research confirmed that the US
is still the number one consumer of controlled substances, with 34,731 Daily Defined
Doses (DDDs) of strong opioids per million inhabitants per day. In second place is
Germany, in sixth place is Belgium. Canada is in 9th, Netherlands is in 10th, UK in 21st
and France in 22nd place in the world.®®

Can claims data be used to measure trends in opioid use and prescription?

We demonstrate that with just one data source, claims data, relevant information for
healthcare professionals and policymakers about opioid use and prescription can be
acquired [Chapter 5].

For each Dutch citizen we selected claims data for all opioids, except codeine and
buprenorphine, for the period 2010-2017. A total of 3,655,265 different insured persons
used opioids during the research period. The yearly number of opioid users increased
from 650,864 in 2010 to 1,010,474 in 2017 [Chapter 5]. This increase was mainly driven
by an increase in oxycodone prescriptions. Chenaf et al. studied opioid use based on
claims data in the French population and also found that opioid prescriptions at least
doubled in the period 2004 until 2017 and that oxycodone use increased particularly.”
We found that elderly and female patients most frequently used opioids. These findings
are also in line with international literature.” The ratio of short- versus long-term opioid
users remained steady during the research period, with opioids being used for four
months or longer in 21% of cases. General practitioners prescribed the largest share
of opioids, but a growing number of prescriptions originated from medical specialists
[Chapter 5].

Compared to use of claims data only, more insight was gained by performing a
multi-source database study. Kalkman et al used a combination of national registries
to explore opioid prescriptions and several proxies for misuse, including addiction,
hospitalizations, and mortality.®® Their study demonstrates how much insight can be
gained with multi-source databases, even without connecting data sources. Their
findings clearly show an increase in opioid prescriptions being paralleled by an increase
in multiple proxies for opioid misuse. Compared with the US however, the use and
misuse of prescription opioids and opioid-related mortality were still very low.

Future research on signaling health trends

Claims data can be used to explore trends on a national level for a plethora of healthcare
domains. For example, a recent nationwide study on chemotherapy use and intensive
care unit (ICU) admission in the last three months before death in patients with cancer
of the stomach or esophagus was also based on claims data only.”? The study found that
chemotherapy use and ICU admission shortly before death were relatively infrequent
in the Netherlands. Chemotherapy was used less often in hospitals that treat many
patients compared to hospitals that treat fewer patients.

Comparable studies could be executed on the use of expensive drugs in the last months
of life, for example for several oncological conditions.
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V. Using existing data for national quality registries

The administrative burden of national quality registries

As stated before, centralization based on volume only seems insufficient to accomplish
immediate improvement in quality of care. Centralization should be accompanied with
continuous measurement of outcomes and quality improvement cycles and more time
might be required to establish effect on a national level. NQRs are the perfect tools
for these measurements, however they still have one big disadvantage: Having to
perform double registrations due to shortcomings in digital systems is perceived as
a barrier for NQRs.” To date, there is very limited research on how the administrative
burden for NQRs can be reduced on a national level.

In a recent study, Zegers et al evaluated time spent on quality administration for three
large hospitals and five different departments and care trajectories and found that the
average Dutch healthcare professional spends 52.3 minutes a day on administration
in the context of accountability of the quality of care both in electronic health records
(EHRs) and other databases.” These quality data are requested by government bodies,
accreditation institutes, insurers, professional associations, patient organizations and
hospital boards. The average number of quality measures per departmentis 91, with
1,380 underlying variables. Only 25% of these data is required for quality improvement.

The administrative burden on the clinical level may not only reflect operational
inefficiencies, but also failures in governance at macro- and meso level.” The impossibility
of exchanging data between hospitals with different EHR systems and the administrative
burden of registration both should be more firmly on the policy agenda. Where Zegers
et al. do plea for less quality registries, a limited set of core indicators and a better
use of information and communication technologies to reduce these workloads, we
demonstrate another possibility, without losing the full potential of the impact of data
from NQRs to use in quality improvement cycles.

What is a clinical information model and how can it be used?

Clinical information models (CIMs) can be seen as building blocks collecting different
data elements. They are needed for multiple reuse of data and were first introduced in
the Netherlands around 2010. Figure 1 describes the structure of a clinical information
model (CIM).

Figure 1 Structure of a clinical information model

Structure of a CIM
Data-
Data- element 2
Data-
element 1
element 3

Data
element 7 Data
element4
m
element 6
Data
element 5

Corresponding codelists

@ Codelist B

CIMS can be used for many different purposes (figure 2). At the moment, Dutch
programs for all these purposes each have their requests for adaptation of specific
CIMs and/or the overall CIM-structure (figure 2).76

Figure 2 Purposes for use of data from electronic health records structured with clinical

information Models and examples of Dutch national programs

Data entry
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.y ]

Data structuring
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Data exchange
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Research
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Artificial intelligence

with Clinical Information Models
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151 —

UOISSNISIP |BJBUSD pue Alewwng



Can existing clinical information models be used for capturing data elements for Figure 3 Level of compliance to clinical information models (CIMs) of three electronic health 153 —
NQRs? record (EHR) systems for five CIMs
The potential of using existing CIMs (also called clinical building blocks) in EHR systems
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CIMs is 83% [Chapter 6]. To our knowledge, this is the first study which matches data
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In theory EHR data can be used to reduce the administrative burden for NQRs as we
demonstrated a high potential coverage of data elements of NQRs with existing CIMs
[Chapter 6]). Yet, this is only possible when CIMs are implemented nationwide in EHRs
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and in systems of NQRs.

In order to use EHR data structured with CIMs for NQRs, several implementation steps

need to be taken, such as:

1) Compliance to CIM-structures and codelists for EHR-systems and NQRs

2) Focus of different national programs should proceed from perspective of single
reuse of data to multiple reuse of data (Collect Once Use Many Times (COUMT))

3) Healthcare professionals should make a transition to more structured and
standardized documentation

Each of these steps will be explained/ illustrated below.

Ad 1) Compliance to CIM-structures and codelists

To support adequate implementation of CIMs, we checked a few examples on the level
of compliance across different EHR-systems for some CIM structures and corresponding
codelists (figure 3).”

This analysis demonstrates that to date, the main EHR-systems seem not yet to be
compliant with the current CIM-structure, and corresponding codelists.

A more detailed analysis for one codelist clarified even more what the current situation
is. We previously studied compliance to the codelist ‘Tobacco use status’ of the data
element ‘Tobacco use status' of the CIM ‘Tobacco use’. We found that three different
EHR-systems use three different sets of data elements. In total only two out of seven
codes were implemented compliant to the codelist in three EHR systems, and only
one of the EHR-systems was fully compliant with the codelist (figure 4).7



Figure 4 Example of compliance to clinical information model (CIM) on detailed level for
codelist ‘Tobacco use status’ for CIM ‘Tobacco use’ for three Electronic Health Record Systems

Figure 5 Proposed shift of focus from goal per national program to common goal and 155 —
multiple reuse of data
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Codes compliant to ‘Tobacco use status codelist’ Non-compliant codes
of Clinical Information Model ‘“Tobacco use’
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. = =

1 1

Used to Never

smoke smoked

Analysis based on data of three hospitals with three different EHR-systems

Another example of content standardization is the CIM ‘Operations’ with the related
codelist ‘Operations thesaurus'. To date, this codelist is implemented in only a few
hospitals in the Netherlands. Thus, the implementation of one of the five most important
CIMs should go hand in hand with a national implementation of this related codelist.
Content standardization is key priority in the Netherlands and requires national
governance.

Ad 2) Shift of focus from single to multiple reuse of data

Data is a major asset that should be considered as strategic for any clinical organization
and essential for every healthcare professional. Reuse of clinical data is crucial for
healthcare quality, management, reduced costs, population health management
and effective clinical research. However, most research demonstrates that possible
advantages of clinical data reuse still lay in our future.” In the Netherlands many
national programs currently focus on single reuse of data for a specific purpose,
which might contribute to the current hick-ups in national implementation of CIMs.
A common goal for multiple reuse of data following the COUMT paradigm, might also
substantially contribute to the alignment and cooperation of the different national
programs (figure 5). Working together with all programs towards a national goal,
may optically slow down results of a single program, but is likely to eventually lead to
improved outcomes and reduced costs for all programs.

.:/‘ Reuse of data in care process

’ Patient portals
Data entry * Data exchange

in Electronic Health Record

‘ ‘ National quality registries

=
S = Research

. =B

Data structuring

. Artificial intelligence
with Clinical Information Models

Without content standardization and a shift of focus to multiple reuse, following
the Collect Once Use Many Times (COUMT) principle is impossible and exchange of
data will remain limited to hospitals using the same EHR system. In the Netherlands,
many regions have hospitals using different EHR systems, therefore data exchange
is hampered.

Ad 3) Transition to more structured and standardized documentation

The primary purpose of clinical documentation is to support high-quality patient care.
The results of a retrospective multicenter study showed that structured documentation
is associated with higher quality documentation, with a 20% increase in documentation
quality measured on a 0-100 scale.”

There could be a concern that as data reuse becomes more important, healthcare
providers are required to capture even more data while providing care. This, in
turn, might increase the administrative burden. This should be avoided at any
cost, as healthcare providers are unlikely to accept a documentation method that
adds a significant burden to their workload.® Efforts should be made to implement
structured documentation methods within EHRs to enable data reuse while reducing
the administrative burden.

The pandemic opened up many windows of opportunity for positive reforms®’, and
now may be the time to address this important digital transition in healthcare in a
fundamental way on an (inter)national level.
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VI. Conclusions

The overall aim of this thesis was to contribute to the body of knowledge whether it is
possible and useful to measure and improve quality of healthcare by using secondary
data, such as claims data. This thesis shows that claims data can indeed be used to
measure outcomes of care, to evaluate quality of care by quality improvement cycles
and to evaluate trends in healthcare on a national and local level. Even volume-outcome
relationships for certain procedures can be studied by using claims data.

A wide variety of patient outcomes is seen in hospitals for lower disk hernia surgery
and radical prostatectomy (RP). For RP there is a clear volume-outcome (urinary
incontinence (UI)) relationship, yet even within high-volume group of hospitals there
is a wide variation in outcomes. Patients operated in hospitals that increased the
volume of RPs over time, had a 29% lower risk of UL than patients operated in hospitals
that remained of low volume (£120 RP per year). Patients operated in hospitals that
remained high volume (>120 RP per year), had a 52% lower risk of UI than patients
operated in hospitals that remained of low volume.

Volume thresholds without measuring outcomes seems to be insufficient to improve
quality of care within a few years after increasing the volume threshold. Measuring of
outcomes is necessary on a national, hospital and sometimes even per surgeon level.

Centralization of care is not a one size fits all. For procedures in which the expertise of
the surgeon is one of the main determinants of outcome, such as for RP, centralization
should be accompanied with proceeding specialization, expressed in the number of
procedures performed per surgeon. So far, centralization of RP has taken place in the
Netherlands, yet the same number of urologists performed these RPs.

National quality registries are a great source of information for registering healthcare
outcomes and improving quality, however the perceived and actual administrative
burden is high. Reusing data from Electronic Health Records, structured with clinical
information models (CIMs) has a high potential for reuse of data: 83% of required data
for more than 30 national quality registries can be based on existing CIMs.

The knowledge that stems from this thesis, can be transferred to other areas and other
diseases, and in this way contribute to improving outcomes for patients. Transparency
of hospital-specific outcome information is a prerequisite for the continuous process of
quality improvement and it is a legal right for patients to be informed about differences
in outcomes per hospital.

Recommendations

The Dutch Integral Healthcare Agreement (Intregraal Zorg Akkoord [IZA]) has several
ambitious goals for the coming years. Based on this thesis, several recommendations
are made which will support these IZA goals and benefit patients:

Appropriate care:

+ Development and implementation of NQRs, that include standard sets of outcomes
that matter to patients, at least for those conditions with significant health burden
and/or societal impact such as prostate cancer and lumbar disk herniation.

+ Reconsider the strict interpretation of the GDPR and make claims data available
for scientific research, more specifically the study of outcomes of care

« Make use of existing data, such as claims data to evaluate outcomes of care for
more procedures in order to reduce the administrative burden for healthcare
professionals.

Centralization of care:

« Centralization of specific care can indeed increase the quality of care. When adopting
centralization however, this should always be based on a scientific analysis of its
effects. Centralization should not be a goal in itself, the goal is to improve outcomes.

«  When volume thresholds are installed, it should be accompanied with measuring
of outcomes, and not as a stand-alone measure to improve and/or indicate quality
of care.

« Centralization of care should be adapted to the specific procedure; procedures
with high complexity in surgery only (such as radical prostatectomy), should be
centralized around the best surgeons; (procedures with high complexity and high
risk after the procedure, should be centralized around the best teams).

Electronic exchange of data:

+ The five most used clinical information models (CIMs) should be implemented in all
healthcare domains in the Netherlands while following the COUMT-paradigm. The
code- and value lists (such as the Operations Thesaurus) related to these five CIMs
should also be implemented nationwide. Implementation could start in hospitals
and NQRs.

« Adherence to (inter)national codelists is a sine qua non for national implementation
of CIMs and reuse of data

« All national programs for data reuse should be in alignment with the COUMT
paradigm, more specifically a focus on multiple reuse of data for different purposes.
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