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PART I: INTRODUCTION AND STUDY DESIGN  

 

“Continuous care is important for patients  

with complex chronic psychiatric disorders”
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1 GENERAL INTRODUCTION 

Why a thesis and why this thesis? 

University only became a possibility in my mind a little later in life. I was always curious 

about the world around me and what moves people. I had a broad interest in many 

subjects. After grammar school and extended primary education (ULO), I continued to 

secondary school (HBS) and in the last year I realized that attending university was a 

possibility. However, what department to choose? Nobody I knew had studied at a 

university. A tour of the newly opened hospital St. Jan in Hoorn showed me that studying 

medicine offered a range of possibilities from radiologist (technology) to psychiatrist 

(people in need). I read in the newspaper that people who were doctors also ended up in 

all kinds of public positions. Plenty of possibilities. I decided to study medicine. 

At Leiden University, psychiatry seemed interesting to me. Unfortunately, the psychiatry 

professor was not exactly inspiring. However, his colleague Prof. J.J. Groen, where I did a 

free topic “Medical Polemology”, was just the opposite. The fact that I had to read a lot of 

social psychological literature for it led to me studying psychology as well. I found doing 

research there very interesting. I had learned one important thing when working at the 

tulip fields of my parents, routine work was not for me. However, a good doctor needs a 

lot of routine, if only for the “not right” / gut feeling. Becoming a researcher was a good 

alternative, because with research on healthcare I could also achieve something for 

patients. 

After doing research on cardiovascular diseases and on the Social Isolation Scale, at Leiden 

University, I worked as a researcher at the department of Public Health at Erasmus 

University, followed by working at the national Health Insurance Funds Council. Lastly, I 

did research working for healthcare insurers. In those jobs, a wide variety of research and 

development was included: quality of care, costs of care, customer research, financing, 

and the healthcare and health insurance system. 

During research on diabetes care, something struck me. Even patients who really need 

continuous medication, diabetes patients treated with insulin, showed enormous variation 

in whether or not they used that medication. Continuity of care remained an interesting 

and clinically essential issue. In 2008, mental healthcare was transferred to the Health 

Insurance Act (Zvw), which gave me a new opportunity to learn more about psychiatry. An 

essential care area where much was still unknown and where I could contribute. In an 

expert panel on healthcare procurement and healthcare financing with experts from 

mental healthcare and general practice, Aartjan Beekman asked if I was interested in a 

thesis in psychiatry. I was! In this way, I expected that I could use my broad knowledge 
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and experience to improve the care of psychiatric patients. It would also be useful for my 

work at the health insurance company Agis. The latter through providing more knowledge 

about mental healthcare to improve healthcare procurement and the improvement of 

national healthcare financing for psychiatry. Continuity of care for patients with severe 

psychiatric conditions is important. However, at the same time, little was known about to 

what extent continuity of care had been achieved in practice and whether it really 

mattered for treatment and treatment outcome. That is why it seemed an interesting 

topic to me, useful for healthcare practice and in keeping with my previous sense of 

wonder about the world around me and what moves people. 

 

Hypothesis and research questions 

There is ample evidence to demonstrate that planned, continuous care is the best type of 

care in patients with complex chronic disorders 1–17. Especially, when care is planned and 

sustained over longer periods of time, the experienced quality of care by patients, clinical 

outcomes, and costs all improve 18–24. This is certainly the case in the treatment of 

psychiatric disorders25–35, and even more when psychiatric disorders are treated in 

combination with somatic diseases36–45.  

Patients with severe mental disorders, like schizophrenia or bipolar disorder, need 

continuity of care to improve their mental and somatic health and to prevent crisis and 

inpatient care1. This is the general hypothesis to be investigated in this dissertation.  

Continuity of care is an important part of the Dutch guidelines for these psychiatric 

diseases. However, there is not much research available to tell how many of these 

patients in the population achieved continuity of care over time. Moreover, we lack 

knowledge concerning the effects of discontinuity on the quality of care. There is a general 

notion that the likelihood that continuity of care is achieved will be affected by patient 

characteristics, care strategies, and healthcare policies.  

In this dissertation, the following questions are investigated: how many patients achieve 

continuity of care, what are the effects of continuity of care on crisis care or inpatient 

care, how is continuity of care affected by high co-payments for psychiatric care from 

2012 onwards, and how is continuity of care affected by the route of administration 

(formulation) of antipsychotic medication. 

Severe mental disorders: focus on schizophrenia and bipolar 
disorder 

Patients with severe mental disorders “suffer from severe psychopathology and chronic 

limitations. They have multiple care needs and their treatment, guidance and support in 
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different domains of life require careful coordination. Most of the people in this group 

suffer from psychotic disorders, but the category of serious mental health issues also 

covers anxiety, personality and mood disorders, and addiction”46. Some 216,000 patients 

in the Dutch population (1.3%) suffer from severe mental disorders, of whom 75% 

received healthcare by specialized mental healthcare or by other providers46. Most 

patients with schizophrenia or bipolar disorder do fit the description of severe mental 

disorders because they chronically suffer severe limitations and they need continuity of 

care. Patients with other diagnoses like depression are more heterogenous concerning the 

chronicity of their problems and the need for continuous care.  

In the Netherlands, diagnoses for schizophrenia or bipolar disorder are not easily given to 

patients who do not fulfill the diagnostic criteria, because clinicians are well aware of the 

impact of the diagnosis and treatment on patients. The diagnoses of schizophrenia and 

bipolar disorder are therefore relatively reliable indicators of severe mental disorders. 

Therefore, schizophrenia and bipolar disorder were selected for our studies on continuity 

of care for patients with severe mental disorders.  

Clinical aspects of schizophrenia and bipolar disorder 

Disease description 

Schizophrenia and bipolar disorder are both serious mental disorders and chronic diseases 

for most patients47–49. These mental disorders have a considerable impact on emotional, 

psychosocial, and occupational functioning, quality of life, somatic health, and life 

expectancy. Patients often suffer from somatic comorbidities and have a 13-30-year 

reduced life expectancy46,50–57. The reduced life expectancy is largely caused by chronic 

somatic medical conditions such as cardiovascular, respiratory, and infectious diseases 

and diabetes. Suicide is another important cause of death58–60. Schizophrenia is primarily a 

psychotic disorder61–63. Bipolar disorder is primarily a mood disorder, with periods of 

mania and depression, but can also involve psychosis64–66. Differentiating between the two 

disorders shortly after onset can sometimes be difficult. 

Treatment 

Patients need continuous healthcare as recommended by the professional guidelines for 

schizophrenia62 and for bipolar disorder65. In both cases, the healthcare consists of 

psychiatric care and medication, and somatic care47,67,68. Continuity of care is important to 

prevent crisis treatment and inpatient care69–78.  

Besides these similarities, there are also small differences in treatment, especially in 

medication: 
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● Patients with schizophrenia need continuous, integrated healthcare, which consists of 

psychiatric and somatic care. This may help them to prevent psychotic relapse, crisis 

treatment, inpatient care, and early mortality75,76,79–81. The psychiatric medication used 

in the treatment of schizophrenia is primarily antipsychotic medication. 

● The intensity of treatment for patients with bipolar disease depends on the phase of 

the disorder: acute treatment for depression or mania, and continuous outpatient 

maintenance treatment to prevent recurrence and improve wellbeing and 

functioning65,82–84. Bipolar disorder medication consists of lithium, anticonvulsant 

medication, antipsychotic medication, or antidepressant medication. This wide range 

of medications are prescribed to control mania, depression, or psychosis, which all can 

be symptoms of bipolar disorder in different phases of the disorder. Prescribing these 

medications is ideally part of an integral treatment which also includes supportive and 

psychological treatment. In most patients this will considerably lower the burden of 

the disorder, even if symptomatic and functional recovery is incomplete in some.  

 

The outpatient psychiatric care for schizophrenia and bipolar disorder is typically delivered 

by mental health institutions. Patients, who have been stable for a long period, are also 

treated in primary care when they do not need complex pharmacotherapy or complex 

supportive interventions. Crisis intervention is indicated in severe manic, depressive or 

psychotic episodes, and consists of intensive outpatient crisis intervention or even 

inpatient care.  

Patients often are reluctant to accept treatment, sometimes because of diminished insight 

in their illness or because of severe side effects of the medication. Patients who decide to 

stop outpatient psychiatric care and/or medication prophylaxis, are at increased risk for 

recurrence of episodes necessitating crisis care.  

Terminology for psychiatric care: elective and crisis care in schizophrenia 
or bipolar disorder  

Because of the clinical treatment differences, we divided the psychiatric care in: elective 

and acute care in the journal articles about schizophrenia and standard and crisis care in 

the studies about bipolar disorder. The differences in symptoms and clinical treatment are 

not reflected in the coding system used in the claims and registries of healthcare insurers: 

DBC system (Diagnosis Treatment System). In the extraction of the data, DBC claims for 

psychiatric care were used. The DBC system is time-based and uses the same coding 

system for both disorders. The DBC system has specific codes for inpatient care and 

outpatient care and for both there are codes for planned and for crisis psychiatric care, 

the same for all psychiatric disorders. The further processing and analyses of the data 

were similar for both disorders.  
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In this thesis, except for the journal articles, the results for both disorders are compared 

and therefore the same terms are used: the term elective care is used for planned 

noncrisis outpatient care and the term crisis care is used for all outpatient crisis care and 

inpatient care. 

The Dutch healthcare system 

Studies on continuity of care for patients with severe mental disorders in real life have to 

take into account what the circumstances are in which the care is received. Those 

circumstances and changes in it determine in part or even to a great extent the quality, 

access, and affordability of care. This chapter describes the care providers and 

stakeholders, the governance of healthcare and health insurance, the care payment 

system, and co-payments. 

The Dutch healthcare system: patients and stakeholders 

The Netherlands has a well-established care system for patients with severe mental 

disorders85–89. All inhabitants in The Netherlands have compulsory health insurance and 

are free to choose and have to be accepted by any health insurance company (regardless 

of their health or income)90–92. Patients are largely free to choose their healthcare 

providers. 

Figure 1. Healthcare system: patients and other stakeholders 

Patients receive somatic and psychiatric healthcare and supportive community care from 

a wide range of care givers, from informal care to highly specialized professional care 

(figure 1). The execution of this system is carried out by healthcare providers and 

healthcare insurers, which are mostly not-for-profit organizations, and by local 

authorities91–93. Public health is carried out by GGD (municipal health organizations). 

Healthcare insurers or local authorities negotiate with the providers to agree on contracts 

and they pay the providers for the care. Several parties supervise the execution of 

healthcare and health insurance: Dutch Healthcare Authority (NZA) and Authority for 
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Consumers & Markets (ACM), Authority for Financial Markets (AFM), and the Inspection. 

Other parties advise the government about the healthcare system (Zorginstituut, 

Nederland, RIVM, University’s, UMC’s, etc.). The government strictly regulates these 

healthcare and health insurance systems. The voice of patients is known through the input 

of the patient and caretakers themselves, patient organizations, and consumer 

organizations. 

Mental healthcare is provided by many providers. Mental healthcare is divided into 

primary care, specialized mental healthcare, and long-stay care93. Patients with mild 

symptoms are treated in primary care by general practitioners assisted by general practice 

mental health workers (in Dutch: “praktijk ondersteuner huisarts”: POH-GGZ), primary 

care psychologists and community welfare workers. Patients with more complex 

psychiatric problems receive specialized mental healthcare by mental healthcare 

institutions and individual working psychiatrists, and receive crisis intervention by local 

intervention teams. Long-stay care is delivered by mental healthcare hospitals. 

Patients with severe mental disorders receive mostly healthcare in specialized mental 

healthcare. Some of these patients receive maintenance care in primary care. Their 

general practitioner can prescribe antipsychotic medication or bipolar disorder 

medication. Only medical doctors can prescribe prescription drugs.  

Mental healthcare transferred from AWBZ and regulated by four 
healthcare acts 

The rules and regulations, as established by the government and authorities, have impact 

on the availability of data. E.g., before 2008, only data per institution and not per patient 

were available. Mental healthcare was governed by the Exceptional Medical Expenses Act 

(in Dutch: “Algemene Wet Bijzondere Ziektekosten”: AWBZ) and institutions received a 

yearly budget for all care they delivered to their patients. 

Since 2006, major chances were introduced in the laws governing healthcare and health 

insurance (figure 2)92. In 2006, several acts were replaced by the Health Insurance Act 

(Zvw). After that, parts of the act governing the AWBZ were gradually transferred to the 

Zvw and the Social Support Act (Wmo). In 2015, the remaining parts were transferred to 

Zvw, Wmo, and the Youth Act (Jeugdwet).
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These changes had a major impact on the governing of mental healthcare. In 2008, the 

specialized mental healthcare was transferred from AWBZ to Zvw. As a consequence, Zvw 

data per patient had to be registered by the health insurance companies. Initially, in the 

Zvw the providers still got a budget, but these budgets were financed through a system 

with a claim per patient for each separate treatment provided, the diagnosis treatment 

system (DBC) (see 1.5.3). The healthcare insurers judge and check each DBC claim and 

they maintain registries containing all approved and paid DBC claims. Studies as in this 

thesis, became possible. 

However, not all data about specialized mental healthcare were available. Below, I will 

discuss three reorganizations with impact on data availability. 

First, long-term mental healthcare for patients who were hospitalized continuously for 

over one year was still governed by the AWBZ until 2015. From 2015, long-term mental 

healthcare for patients hospitalized continuously less than 3 years was transferred to the 

Zvw, long-term mental healthcare for over 3 years was transferred to the Long-term Care 

Act (Wlz). For those patients, mental healthcare institutions still got annually a budget 

directly financed out of the AWBZ or Wlz fund.  

Second, in 2015, mental healthcare for children and adolescents (0-17 years old) was 

transferred to the “Jeugdwet” and the healthcare insurers were replaced by local 

authorities to procure psychiatric care for children. The transfer of mental healthcare for 

youth until 18 years old means that no data about their care is available. This means that, 

for instance, no data about early onset schizophrenia is available 

Third, in 2007 and 2015, support for community welfare under the AWBZ was transferred 

to the 2015 Wmo. Community welfare is the responsibility of the local authorities. 

Therefore, data per patient about specialized mental healthcare and somatic care as 

delivered under the Zvw is available from 2008. Missing are data about long-term care, 

psychiatric care for children starting from 2015, and community welfare. 

Overview of the DBC system and information in the health insurance 
registries 

In this thesis, the information of healthcare insurer registries is used. Data about age, sex, 

and postal code are collected by the healthcare insurer. The information about the care in 

those registries are derived from the claims submitted by the providers.  

Specialized healthcare, somatic and psychiatric care are financed via a system with a claim 

per patient for each separate treatment provided, the diagnosis treatment system (in 

Dutch: “Diagnose Behandel Combinatie”: DBC). The DBC is a container of types of care 
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necessary for a certain treatment. For example, a DBC for psychiatric inpatient care 

contains also the psychiatric medication a patient needs during the inpatient stay.  

Important information for the studies on these claims is: the diagnosis, type and duration 

of treatment, and costs. In each claim, only the primary disorder classification according to 

the DSM-IV classification has to be provided, for example, schizophrenia or bipolar 

disorder without underlying subcodes. For short-term treatment, including crisis 

treatment, no diagnosis has to be provided94. A psychiatric crisis situation has to be 

registered on the DBC claim. The maximum duration for such a claim is 28 days, for all 

other claims the maximum duration is 365 days. For psychiatry, there are separate prices 

for outpatient care (per group of minutes) and inpatient care (per day and intensity of 

treatment). Separate treatments for more than one psychiatric disorder will result in 

separate claims.  

The NZA supervises this DBC system and collects data from providers to maintain this DBC 

system: the DBC Information System (DIS). The NZA determines the division of care into 

treatments and calculates national prices for them95–99. In this thesis, these national prices 

are used to calculate the amounts of psychiatric care received by patients. 

Co-payments, relatively low but a strong rise from 2012 onwards 

All inhabitants of the Netherlands have access to good-quality healthcare for somatic and 

mental health problems with few financial barriers. However, as in many countries, the 

costs of healthcare are rising, and co-payments are seen as a way to reduce the 

consumption of healthcare86,100–102. The co-payments for patients in the Netherlands were 

low compared to other countries103. In 2012 and 2013 co-payments per year for all 

healthcare were raised from €155 to €360.  

Government reasoned that probably up to one-third of patients with less severe mental 

problems were treated in specialized psychiatric care, but might be better off being 

treated in primary care, which would also be cheaper. To stimulate patients to start 

seeking treatment for less severe mental problems in primary care, co-payments for 

specialized psychiatric care were introduced104,105. Government ignored many warnings 

from patient organizations, mental health care providers, healthcare insurers, 

municipalities, and other experts about the expected negative side effects of these co-

payments. Only during 2012 the extra co-payments for psychiatric care had to be paid. 

These extra co-payments were €100-€200 per year for outpatient psychiatric treatment. 

Crisis treatment, involuntary treatment, and treatment of patients under 18 years of age 

were exempted from these outpatient co-payments. The other co-payment was €145 per 

month for inpatient care starting after the first 31 days of inpatient care. Collecting the co-

payments were the responsibility of the healthcare insurers, but they could delegate it to 

providers. 
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Effects of co-payments may be limited among patients with severe somatic health 

problems. However, among patients with mental disorders, these effects are larger106–109. 

The moral hazard hypothesis states that patients with more severe disorders will choose 

to continue using care that they know is of value. However, this moral hazard hypothesis 

seems inapplicable for a substantial proportion of patients with schizophrenia or bipolar 

disorder110,111. Both patients and society are worse off when patients stop necessary 

valuable treatment because of financial reasons. Continuity of standard outpatient care 

that is essential for patients with severe mental disorders may be disrupted, which may 

also lead to more acute and costly psychiatric crisis interventions. 
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2 RESEARCH AND STUDY DESIGN 

Registry data of Dutch health insurance companies: 
important considerations, limitations, and solutions 

The registry data of Dutch health insurance companies provide an excellent opportunity to 

undertake studies about the effects of healthcare in the Dutch population. Many studies 

have used the data of Agis and Zilveren Kruis55,112–132 .  

As with any data source, researchers working with these data have to know the processes 

of collecting and registration of the data and the limitations of using them. Important 

considerations, limitations, and solutions about using the registry health insurance data 

are: 

1. Large representative datasets 

Agis insured about 1.2 million inhabitants in the more urbanized central section of the 

Netherlands. The Agis population had relatively more women, a higher proportion of 

minorities, and was somewhat older than average, but was otherwise representative 

for the Dutch population133. Agis merged with Zilveren Kruis, the major health 

insurance company of Achmea. In 2014, the registries of Zilveren Kruis, including Agis, 

contained 25% of the population and according to internal analyses of Zilveren Kruis, 

this was a representative sample of the Dutch population.  

 

The studies in this thesis are not studies of the general population but studies of 

patients with schizophrenia or bipolar disorder who are treated in the specialized 

mental healthcare (GGZ). Therefore, the question should be: is the selection of these 

treated patients representative of all patients in the Netherlands. Public information 

about these treated patients with schizophrenia or bipolar disorder is available from 

the NZA database, DIS, or the Vektis registry with data of all healthcare insurers.  

The NZA database DIS is comparable with the Vektis registry, but has more detailed 

information. NZA96 published a comparison of DIS with Vektis over 2009-2011. DIS 

lacks over 2011 circa 5% of DBC-volume of providers with a budget and circa 36% of 

providers without a budget (smaller providers or individually working psychiatrists), in 

total 9%.  

The NZA did not publish specific information about the number, sex, or age 

distribution of the treated patients with schizophrenia or bipolar disorder. However, 

Statistics Netherlands (CBS) provides a public source of data via statline.nl, using DIS 

as a data source. The numbers in statline.nl differs very much from Vektis. On 

statline.nl, no comparison can be made between the Zilveren Kruis data and the 

overall Dutch population. 
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The Vektis data, www.zorgprismapubliek.nl, over 2014, shows that there were 44.080 

patients with a diagnosis of schizophrenia and 20.424 patients with a diagnosis of 

bipolar disorder in the Netherlands. Zorgprismapubliek could not provide Zilveren 

Kruis data. This could be done with Vektis Zorgprisma. In it, the Dutch Health 

insurance companies can compare their own data with the total of all Dutch 

healthcare insurers. With Vektis Zorgprisma it is possible to use one source for 

comparing all Dutch patients with patients from Zilveren Kruis. To investigate if 

Zilveren Kruis is representative for the Dutch population Vektis Zorgprisma over 2014 

was used.  

The results were that Zilveren Kruis in 2014 had 33% of all Dutch patients with 

schizophrenia, a prevalence of 332 patients per 100.000 insured compared to 258 in 

the Dutch population. The prevalence’s of patients with bipolar disorder in both 

populations were the same with 123 patients per 100.000. The 29% higher prevalence 

of patients with schizophrenia in the Zilveren Kruis registry is mainly due because of 

its major share of low-income inhabitants of Amsterdam. Internal analyses by Agis 

showed that Amsterdam had twice the expected number of patients with 

schizophrenia, but about the same expected number of other mental disorders.  

Of the patients with schizophrenia, 61% were male, for patients with bipolar disorder, 

39% were male, the same percentages for both populations. The average age of 

patients with schizophrenia was slightly higher in the Zilveren Kruis population with 

45.8 versus 44.6 years in the country. Patients with bipolar disorder had the same 

average age of 50 in both Zilveren Kruis and in the Dutch population. Therefore, the 

conclusion is that the prevalence of patients with schizophrenia is higher than in the 

country but that both the population of patients with schizophrenia or bipolar 

disorder in the Zilveren Kruis registry were otherwise representative for the 

Netherlands.  

 

2. All psychiatric and somatic care of the Zvw from 2008 to 2016 

Patients with severe mental disorders receive elective crisis and inpatient psychiatric 

care, often from different providers. Additionally, they need somatic care provided 

alongside psychiatric care. The data sets contained all psychiatric and somatic care as 

provided under the Zvw by all healthcare providers.  

The Zvw covers most of the regular healthcare. Only some care is not covered, mainly 

parts of physical therapy, dental care, and all nonprescription medication. Medication 

provided during inpatient care is an integral part of the DBC-claims and is not 

available in our dataset. Detailed information of all other prescription medication is 

available.  

In our studies, we identified mental healthcare as the care by specialized mental 
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healthcare (GGZ), including all prescription medication to treat schizophrenia and 

bipolar disorder, and also those prescribed by primary care physicians.  

In the registries there are no data available concerning mental healthcare delivered in 

primary care, besides prescription medication like antipsychotics. Patients with 

mental problems visit general practitioners also for many other reasons, but the 

reasons to visit general practitioners are not registered on claims to healthcare 

insurers.  

We also did not know if patients received mental healthcare in long-term care (AWBZ 

or Wlz) or received community support (Wmo). Long-term care is now provided under 

the Wlz. The aim is to provide intensive chronic care in an institution or at home. 

When care is provided at home, patients can choose between care arranged by a 

provider or arranging and paying for care themselves from a personal care budget 

(PGB).  

The Wmo is the responsibility of municipalities, and they support those inhabitants 

who are unable to independently arrange the care and support they need. Every 

municipality decides themselves how to implement the Wmo. In general, the services 

provided include: home help, guidance, daytime activities, assistance to manage 

finances, or administration. In case of comorbid physical disabilities, medical aids such 

as wheelchairs and home adaptation can be provided. 

 

Data were available per patient over several years, starting in 2008 when specialized 

mental healthcare was transferred from AWBZ to Zvw (see Section 1.2.3). Because a 

DBC can last 365 days and the administrative process takes some time after that, the 

data were available in 2008-2011 for the first study and 2008-2016 for the last 

studies. 

 

3. Information about the care provided  

The information concerning diagnosis is limited. The diagnoses of schizophrenia or 

bipolar disorder in this study were registered by the treating psychiatrist and pertain 

to the time of inclusion and the period covered by the study. The main groups of 

DSM-IV diagnoses are registered in the registry, not the detailed codes of the 

schizophrenia spectrum or the detailed codes of the specific phases of bipolar 

disorder. Although registry-based diagnoses can be unreliable, recent work shows 

that diagnoses of schizophrenia and bipolar disorder are sufficiently reliable for use in 

studies such as ours134.  

 

The claims for prescribed outpatient medication and were picked up at the pharmacy, 

include the name, price, Anatomical Therapeutic Chemical (ATC) code135,136, and the 
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Defined Daily Dose (DDD)135,136 of every medication. Information on inpatient 

medication is not available in the registry dataset. 

 

Outpatient psychiatric care is registered and paid per group of minutes and inpatient 

care per day and intensity of treatment. These entities cannot be added up easily to 

get a measurement of total psychiatric care. To compare the total amounts of 

inpatient and outpatient psychiatric care or the combination of both, we used in our 

studies the total costs per patient. Actual prices differ too much in time or per 

provider. To weigh the different psychiatric treatments, we could use one set of 

weights, the national NZA prices. For the amount of somatic care (all nonpsychiatric 

care including all non-antipsychotics or nonbipolar medication), we used the costs as 

paid by Agis or Zilveren Kruis.  

 

4. Psychiatric crisis or inpatient care as a proxy of successful care 

The data we used did not provide detailed clinical information about the quality of 

care, but psychiatric crisis and inpatient care could be used as a proxy of successful 

care. Disease severity should be taken into account. Periods of crisis or inpatient care 

aggravate the disease burden of patients. Effective treatment of severe mental 

disorders should minimize psychiatric crisis and inpatient care. The extent to which 

treatment succeeds in minimizing acute care is considered an indication of the 

effectiveness and quality of care. 

 

5. Effects of healthcare policies: co-payments 

A substantial proportion of patients with severe mental disorders, tend to avoid care 

and frequently stop maintenance medication. However, several other factors may 

influence the continuity of treatment. For instance, the healthcare system around the 

patient and provider has to be taken into account. Healthcare policies, especially co-

payments, could be studied, because before 2012 co-payments were relatively low. 

Government decided to raise the general co-payments from 2012 onwards and over 

2012 only introduced extra separate co-payments for psychiatric care104,105. Our data 

did not provide the actual payments per person. There was a lot of publicity about the 

higher co-payments. Patients were often not aware if certain treatments were 

excluded by the regulations or that cities, healthcare providers, and insurance 

companies often reduced the co-payments. Because of financial considerations, 

patients, even with moderate to serious psychiatric symptoms considered stopping 

treatment111. 

 
6. Generalization of the results of registry data compared to trials 

The effectivity of treatment is often based on small-scale trials with strict inclusion 
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and exclusion criteria for specific diagnostic groups. Providers or patients who meet 

the criteria, might refuse to participate, which causes selection bias. This is not the 

case in the registry data from Dutch healthcare insurers, except for a very minimal 

number of patients who object because of privacy concerns.  

When introduced in common practice, those trial criteria are often not met and rare 

side effects appear. As a consequence, the effectivity of the treatment can become 

much less. This can be caused because the type of treated patients can be much 

expanded and include patients with comorbidities who were excluded in the trials. 

Certain side effects that are less common and are missed in the trial may appear, 

which causes patients to drop out of the treatment. The application of the treatment 

might be less precise in practice. Those and other differences between trials and 

common practice affect the generalization of a trial to other situations. Registry 

studies as performed in this thesis with large representative numbers of patients 

cover all the ways treatment is or is not delivered to patients, and includes perfect 

and imperfect deliverance of care. To know the effects of healthcare in common 

practice, large-scale observational studies are necessary. Registry data can provide 

this necessary information.  

 

7. Data quality and complexity 

All data were derived from Agis and Zilveren Kruis health insurance registry data. The 

quality of the data is important for patients, providers, and insurers because of the 

financial implications for all of them. Dutch health insurance companies thoroughly 

process and pay the claims for all healthcare, which is covered by the Dutch Health 

Insurance Law (Zvw). The claims processes are regulated by the NZA.  

 

Research on the registry data has to take into account the complexity of treatment, 

healthcare systems, and health insurance systems, and registration systems. The 

coding, definition and registration of healthcare often changes over time. An example 

is that NZA changed the coding of inpatient care in 2012137; some treatments were 

coded as inpatient care in 2011 and earlier and coded as crisis care from 2012 

onwards. This caused a discontinuity in the data between 2011-2012.  

The information about treatments in reports, sites and publications can also be 

complex to understand. On what registry is information based, health insurers 

registries (Vektis) or DBC-informatiesysteem (DIS)? Contains the dataset complete 

data or is it a nonrandom selection which can be biased? Are the numbers about 

unique patients or about the number of treatments? Is it about individual DBC’s or an 

initial DBC plus follow-up DBC’s (care trajectory, “Zorgtraject”)? Are certain types of 

care excluded, for instance, because the reasons why a patient visits the general 

practitioner are not available in the registry data? 
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The selection of patients and their data in the registries of insurers need specialist 

knowledge, especially when there is more than one registry involved. 

 
8. Effects of changes in laws, guidelines, and coding 

The laws governing mental healthcare (GGZ) changed substantially over time. This 

probably had some impact on the healthcare provided. However, the official 

guidelines concerning the treatment of patients with schizophrenia or bipolar 

disorder did not change during the study period. The policy to reduce inpatient care 

and replace it by intensive home treatment became effective after our study period. 

Therefore, we think that these factors had a limited impact on care consumption in 

the study period.  

On the other hand, some changes in law and coding which happened in the study 

period might have some effects: 

• The high rise in general co-payments and special co-payments for mental 

healthcare in 2012 could have had much impact. The effects of co-payments were 

the subject of our studies.  

• In 2014, the specialized GGZ was split into primary and secondary mental 

healthcare. Inspection of the total costs of primary and secondary mental 

healthcare in our cohorts did not show shifts in trends in the period before and 

after the change.  

• Because of the transfer of the psychiatric treatment of children in 2015 from Zvw 

to Jeugdwet, we started our age range from 19 years and older in the studies that 

included years starting from 2015.  

• Because of the coding change of crisis treatment from inpatient to crisis coding at 

1-1-2012, we combined the two into crisis care.  

 

9. Privacy rules and regulations have to be met 

Dutch healthcare insurers have implemented and maintain very strict rules and 

regulations about the privacy of their insured and their healthcare providers 

according to the prevailing law in the Netherlands. The selection and analysis of the 

necessary data for this study occurred according to these rules. The analysis was 

carried out on data through which individual patients could not be identified. 

Therefore, no informed consent nor approval of a Medical Ethical Committee was 

needed. 

10. Experience with analyzing healthcare and health insurance systems based on 

registry data 

With over 28 years of experience doing research on the registry data of these health 

insurance companies, the expertise was available (see Curriculum Vitea). In several 
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capacities, research was done on the registry data of health insurance companies Agis 

and Zilveren Kruis. The research projects included healthcare and health insurance 

research (especially the risk adjustment system), financial, and marketing research. 

Most of the projects produced confidential internal reports, but also a few peer-

reviewed articles125,130,138,139. Cooperating with colleagues with different expertise 

concerning databases, healthcare procurement, rules and regulations, the research 

was interesting and necessary to arrive at sound conclusions. Being a member of the 

healthcare insurers research committee of Agis and Zilveren Kruis, many external 

research projects using the registry data of these insurers had to be reviewed and 

guided55,112,115–117,119–131. As a member of government and ZN research committees for 

many years, I was able to advice about many issues and research questions 

concerning the healthcare system and health insurance system, risk adjustment and 

especially risk adjustment for mental healthcare.  

Aim and outline  

Aim and outline of the studies 

The aim of this thesis was to answer some aspects of the general hypothesis: patients with 

severe mental disorders, like schizophrenia or bipolar disorder, need continuity of care to 

prevent crisis and inpatient care (figure 3). 

Figure 3. The general hypothesis, research questions, and outline of the studies in this 

thesis 
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The main research questions in this thesis 

Patients with severe mental disorders, like schizophrenia or bipolar disorder, need 

continuity of care to prevent crisis and inpatient care. 

1. Do they achieve continuity of psychiatric care? 

2. What is the relation between continuity of psychiatric care and crisis and inpatient 

psychiatric care? 

Six studies 

These main research questions were examined in the following studies (figure 4): 

A. The relation between continuity of care and acute care (crisis care or inpatient care) 

was investigated in three studies: 

• How is this relation in the Netherlands in the period (2008-2011) with few financial 

barriers to receive psychiatric and somatic healthcare? (study 1: chapter 3) 

• How does this relation change from a period (2008-2014) with few financial 

barriers to a period (2012-2014) with a high rise in general co-payments, and a 

specific co-payment for psychiatric care in 2012: 

a. for patients with schizophrenia (study 2: chapter 4)? 

b. for patients with bipolar disorder (study 3: chapter 5)? 

 

B. The relation between continuity of care and aspects of treatment and continuity of 

care: 

• What is the relation between the type of formulation (route of administration) of 

antipsychotic medication and continuity of psychiatric care (time to 

discontinuation) (study 4: chapter 6) 

 

C. In patients treated for their disorder, can their previous psychiatric care predict 

discontinuity? Controlling for predictors of discontinuity, is there practice variation in 

continuity of care between providers of psychiatric care: 

• for patients with schizophrenia (study 5: chapter 7) 

• for patients with bipolar disorder (study 6: chapter 8
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Study design with timeline 

All studies were retrospective longitudinal cohort studies with health insurance registry 

data in the Netherlands. 

Studies 1-3: relation between continuity of care and acute care; effects of 
co-payments 

The relation between continuity of care and acute care for Dutch patients with either 

schizophrenia or bipolar disorder and changes in this relation during a high rise in co-

payments?  

2008 was the first year that specialized mental healthcare (GGZ) was part of the Zvw. 

2009-2011 were years with low levels of co-payments, followed by a high rise in general 

co-payment from 2012 onwards and over 2012 extra psychiatric co-payments. Study 1 

covers the period with low co-payments. Studies 2 and 3 cover a period with low co-

payments followed by a period with high co-payments, which enabled us to study the 

relation between co-payments and care. Patients were aged 15 or older in 2008 and 18 or 

older in 2012 and therefore all had to pay high co-payments.  

Aim of the studies 
We expected that patients with schizophrenia and bipolar disorder would show: (i) an 

overall decline in the long-term use of psychiatric care, (ii) significant deviations on top of 

the long-term declining trend that correlated temporally with the abrupt rise in co-

payments in 2012 in the Netherlands. The deviations expected were a further decrease of 

elective outpatient care and an increase in crisis psychiatric care (inpatient or intensive 

outpatient crisis treatment), (iii) that patients in our cohort receiving continuous 

outpatient psychiatric care would use less crisis psychiatric care.  

The inclusion criteria for the first three studies were: 
1. all patients with one or more DBC’s with a diagnosis of either schizophrenia or bipolar 

disorder in 2008 

2. insured during the whole study period by either Agis (2008-2011: study 1) or Zilveren 

Kruis (2008-2014: studies 2 and 3) 

3. less than 70 years of age  

Study design: 
The observed outcome measures on cross-sectional data per year (study 1) or per quarter 

of the year (studies 2 and 3) were: 

● continuity of elective (planned) psychiatric care (outpatient care and/or medication for 

their disorder) 

● acute psychiatric care (crisis treatment and inpatient care) 

● somatic care. 



 

 

30 PART I: INTRODUCTION AND STUDY DESIGN 

The medication specific for these disorders was:  

● schizophrenia medication: antipsychotics 

● Bipolar disorder medication consists of lithium, anticonvulsant medication, 

antipsychotic medication, or antidepressant medication. These types of medication are 

used to control mania, depression, and psychosis, which are part of the symptoms in 

patients with bipolar disorder. 

 

In studies 2 and 3, the trends and deviations of these trends were examined and tested for 

statistical significance with time-series analyses (ARIMA140–144). Examined was if the 

significant deviations of the trends coincided with the high rise of co-payments from 2012 

onwards. 

Study 4: antipsychotic formulation and continuity of medication 

The relation between the type of formulation (route of administration) of antipsychotic 

medication and continuity of psychiatric care (time to discontinuation) for Dutch 

patients with schizophrenia. 

Patients with schizophrenia are often treated with antipsychotic medication besides 

psychiatric care. Because of the side effects of antipsychotic medication and because 

those patients are often reluctant to accept treatment, the medication is frequently 

discontinued. The antipsychotic medication can be taken in three types of ways 

(formulations or route of administration): oral-daily, oral-weekly and depot formulations 

or combinations of the three formulations. Oral-daily antipsychotic formulation has to be 

taken every day, oral-weekly formulation only once a week. Oral-weekly is lesser known 

and used by the prescribers.  

Aim of the study 
We hypothesized that for patients with schizophrenia there would be considerable 

medication discontinuation during follow-up. The time to discontinuation would be 

depending on the duration of recent (less than 61 days) antipsychotic use before 

December 31, 2015, and on the formulation type. Finally, we hypothesized that the oral-

weekly formulation, due to its noninvasive oral administration, would show comparable 

discontinuation trends compared to depot formulations. 

The inclusion criteria were: 
1. patients who had been diagnosed with schizophrenia in 2013 

2. who had been exposed to antipsychotic medication on December 31, 2015 

3. with an age of 18-69 years on January 1, 2013 

4. Insured by Zilveren Kruis over the whole period 2013-2016 
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Study design: 
The antipsychotic medication was categorized into four types of formulations (route of 

administration): oral-daily, oral-weekly, depot, and mixed prescriptions.  

Time to discontinuation after December 31, 2015, in the follow-up year 2016 was assessed 

in patients using Cox survival analyses. Patients were stratified according to the 

antipsychotic formulation they used on December 31, 2015, combined with how long they 

were using that antipsychotic formulation. The amount of psychiatric treatment, as 

reflected by the costs of care comprising all delivered care, including (relapse-related) 

admissions over 2014-2015 and patient characteristics were used to correct for the 

casemix of these patients in the survival analyses.  

Daily exposure to antipsychotic medication was estimated on the basis of the average 

maintenance prescription doses of antipsychotic medication in the dataset. Because the 

effective doses of antipsychotics per patient differed considerably, sensitivity analyses 

were performed using half and double the average maintenance prescription doses of 

antipsychotic medication in the dataset.  

Studies 5 and 6: continuity treated patients: predictive factors and 
practice variation 

Predictive factors of discontinuity of psychiatric care in patients with schizophrenia or 

bipolar disorder treated with elective psychiatric care. Practice variation in continuity of 

care between providers of psychiatric care, corrected for predictive factors. 

Aim of the study 
If a patient receives psychiatric care, can discontinuity of psychiatric care be predicted 

with previously received psychiatric care? And do providers of psychiatric care differ in 

how many patients discontinue that treatment, taking into account the predictive factors 

of previous care? 

The inclusion criteria were: 
1. a diagnosis of schizophrenia in the period of 2013-2014  

2. elective psychiatric treatment on or within a month of 1-1-2015 

3. insured by Zilveren Kruis during the entire study period 2013-2016 

4. age 18-69 on 1-1-2015 

5. allocated to a healthcare provider with at least 50 patients with schizophrenia in the 

dataset 

 

Study design: 
Logistic regression models were used to identify predictive factors of discontinuity of care. 

The dependent variable was the binary variable discontinuity of care in 2016. Potential 
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independent predictive variables were: age, sex, urbanization, and treatment history in 

2013-2014 of elective psychiatric care and alcohol or opioid dependence. Practice 

variation between providers was assessed, adjusting for the casemix of patients regarding 

demographic and care characteristics.  
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“Continuity of psychiatric care, less crisis: patients face (financial) barriers”  

“The high rise in co-payments from 2012 onwards coincided with significant changes: 

decreases in elective care, increases in treatment with only medication,  

 crisis psychiatric care and somatic care.”
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3 STUDY 1: Schizophrenia in the Netherlands: 
Continuity of Care with Better Quality of Care for 
Less Medical Costs (published: Plos One 2016)  

van der Lee A, de Haan L, Beekman A. Schizophrenia in the Netherlands: Continuity of 

Care with Better Quality of Care for Less Medical Costs. PLoS One. 2016;11:e0157150. 

doi:10.1371/journal.pone.0157150. 

 

ABSTRACT 

Background 
Patients with schizophrenia need continuous elective medical care which includes 

psychiatric treatment, antipsychotic medication and somatic health care. The objective of 

this study is to assess whether continuous elective psychiatric is associated with less 

health care costs due to less inpatient treatment. 

Methods 
Data concerning antipsychotic medication and psychiatric and somatic health care of 

patients with schizophrenia in the claims data of Agis Health Insurance were collected 

over 2008-2011 in the Netherlands. Included were 7,392 patients under 70 years of age 

with schizophrenia in 2008, insured during the whole period. We assessed the relationship 

between continuous elective psychiatric care and the outcome measures: acute treatment 

events, psychiatric hospitalization, somatic care and health care costs. 

Results 
Continuous elective psychiatric care was accessed by 73% of the patients during the entire 

three year follow-up period. These patients received mostly outpatient care and accessed 

more somatic care at a total cost of €36,485 in three years, than those without continuous 

care. In the groups accessing less or no years of elective care 34%-68% had inpatient care 

and acute treatment events, while accessing less somatic care at average total costs of 

medical care from €33,284 to €64,509.  

Conclusions 
Continuous elective mental and somatic care for 73% of the patients with schizophrenia 

showed better quality of care at lower costs. Providing continuous elective care to the 

remaining patients may improve health while reducing acute illness episodes. 

 

Key words: psychotic disorders, schizophrenia, elective care, outpatient care, health care 

costs 
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INTRODUCTION 

In the Netherlands, as in the rest of the world, rising costs of health care have led to 

critical reappraisals of the organization and costs of health care. In patients with chronic 

and severe health conditions, it may be better, both in terms of health maintenance for 

the patient and in terms of containing health care costs, to invest in continuity of 

appropriate elective care, thereby avoiding disruptive and expensive episodic treatment.  

Schizophrenia is a serious mental illness and for most of the patients it is a chronic disease 

[1]. Many patients also suffer from somatic comorbidities, especially cardiovascular 

diseases [2–6]. Patients live 15-25 years shorter mostly because of somatic diseases, but 

also because of suicide [7,8]. Adherence to treatment is problematic. Discontinuity of 

treatment is associated with psychotic relapse, hospitalization and increased mortality 

rate [9-14]. 

Medical care for patients with schizophrenia consists of psychiatric treatment, 

psychosocial intervention, medication and somatic care. The aim is to improve symptoms, 

increase quality of life and functioning and to prevent psychotic relapse, acute treatment 

events and psychiatric hospitalization. Continuity of care is important to achieve these 

goals [15-26].  

To ensure continuity of care for chronic diseases as schizophrenia evidence-based planned 

care arrangements, such as collaborative care and assertive community treatment have 

been developed [27-31]. Comparison of programs between countries is difficult because 

of differences in health care systems, the financing of those systems and because target 

populations differ. Financial barriers, inadequate treatment or not using evidence-based 

practices are mentioned as reasons for suboptimal care [32-37]. These differences 

between countries may be an explanation for the finding that the effectiveness in 

reduction of hospital admissions by assertive community treatment for severe mental 

illness in the United States of America could not be replicated in the United Kingdom or in 

the Netherlands [38-39]. Other studies show that evidence-based programs, as (F)ACT and 

other types of collaborative care result in better continuity of care and for instance better 

social functioning of patients with schizophrenia [40-53]. 

Randomized controlled trials are important to gain insight in optimal care but are mostly 

based on small numbers of patients. The generalizability of these studies to daily practice 

often remains unknown. Naturalistic studies on large computerized claims data provide 

insight in the actual care for large numbers of patients. Most prominent weakness of 

these naturalistic studies is bias by indication. The latter will be smaller in a country with 

well-developed health care and easy access to that care. Therefore large claims databases 
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can complement experimental studies and provide information about continuity, quality, 

and the costs of care. 

The health care system for mental and somatic problems in the Netherlands is well 

developed with easy access for patients. The aim is to provide integrated health care with 

a well-developed primary care system. In the Netherlands the term elective psychiatric 

treatment is used for planned comprehensive psychiatric care including medication, 

psychotherapy, work rehabilitation, family involvement and hospitalization when 

appropriate [54]. The elective psychiatric care for schizophrenia is performed by 

Functional ACT teams. The acute psychiatric care is organized separately and includes 

emergency ambulatory care, acute home visits, care in police stations and reference to a 

psychiatric hospital when necessary. Inpatient care is defined as psychiatric treatment 

during hospitalization. 

Somatic care is defined as all the health care not provided by the specialized psychiatric 

care as covered by the Dutch Healthcare Act. The main categories of somatic care are 

medical care provided by general practitioners, medical specialists and obstetricians, 

district nursing, hospitalization, medications, medical aids, services provided by therapists 

like physical therapists, ambulance transport [55]. 

For patients with schizophrenia the general practitioner does not provide the psychiatric 

care, because they need specialized care [56]. The general practitioner takes care of all the 

non-psychiatric primary care together with the other health care providers. Both 

psychiatric and somatic care are fully provided and are covered by the Dutch Healthcare 

Act [55,57–59]. 

Every inhabitant in the country is mandatorily insured with premiums and subsidies that 

make the health insurance affordable for everybody. The healthcare insurers in the 

Netherlands have to accept every inhabitant by law and every inhabitant can change every 

year to another health insurer. 

The Dutch health care insurers process and pay the claims for the mental and somatic 

health care. They have detailed information about their insured and the care that is given. 

The combination of easy access to well-developed health care and availability of data 

about that care for patients with schizophrenia in the Netherlands provides a unique 

situation compared with other countries to study the distribution and costs of medical 

care for these patients.  

The objective of this study is to assess how many patients with schizophrenia received 

continuous care in 2009-2011 and whether continuous care is associated with 
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characteristics of quality of care and with less health care costs due to less inpatient 

treatment.  

We evaluated (i) which percentage of patients with schizophrenia received continuous 

elective psychiatric care and (ii) whether continuous elective psychiatric care is related to 

less acute treatment events, less inpatient care and more somatic care and (iii) whether 

this is associated with health cost savings over time.  

METHODS 

Study design and patient selection 

Computerized claims data of a Dutch Health Insurer (Agis) were collected. All insures 

covered by Agis were included. Prescription data of antipsychotics and mental and 

somatic health care use of patients with schizophrenia over 2008-2011 were analyzed in a 

retrospective cohort study. All patients in the Agis population with the diagnosis of 

schizophrenia in 2008 were selected. Their health care use in the follow-up period of 

2009-2011 was analyzed. 

Agis was a main health insurance company in the Netherlands in 2008-2011 and provides 

health coverage for about 1.2 million residents in the central more urbanized part of the 

country. The Agis population was somewhat older, had relatively more women and a 

higher percentage of minorities than the Dutch population, but were otherwise 

representative for the Dutch population [60].  

In 2008 there were 8,627 patients who had claims with the diagnosis schizophrenia 

(figure1). 481 (5.6%) patients of 70 years or older were excluded because they differ 

considerably in their healthcare use and costs because of comorbidity in older adults. In 

our study the number of older patients is still small, however because of population aging 

the group may probably increase [61]. From the 8,146 patients left, 62 (0.8%) died in 2008 

and 116 (1.3%) others were not insured during the whole year and were excluded. This 

left 7,968 patients younger than 70 years with schizophrenia who were insured at Agis 

during the whole year 2008.  

In the follow-up period 2009-2011 272 (3.4%) of the 7,968 patients died and 304 (3.8%) 

were not insured by Agis for the whole period and were excluded. Therefore the study 

sample consists of 7,392 patients under 70 years of age with a diagnosis of schizophrenia 

in 2008, who were insured during the whole period 2008-2011 by Agis.  
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Figure 1. Flowchart of the participants in the analysis 

Data source: Dutch computerized claims data 

The Dutch health care insurers process and pay the claims for both mental and somatic 

health care. The National Care Authority regulates the claims process that is mandatory 

for both health care providers and insurers. The insurer thoroughly checks the claims. 

Because of this procedure the Dutch health care insurers have detailed information about 

their insured population and the care that is given. In this study no data were used that 

could identify individual patients. Therefore, according to prevailing law in the 

Netherlands, informed consent or approval of a Medical Ethical Committee was not 

necessary. 

From the Agis dataset the inpatient and outpatient mental care, acute treatment events, 

medication information, and cost of mental and somatic care over 2009-2011 were used 

in this study. The database contains all health care from all health care providers. 

Information from claims 
The information about the diagnoses is limited. In case of mental health care only the 

main groups of diagnoses of DSM-IV are used. For the main diagnosis schizophrenia 

spectrum disorders the DSM-IV codes included are: 291.3, 291.5, 292.11, 292.12, 293.81, 

293.82, 295.10, 295.20, 295.30, 295.40, 295.60, 295.70, 295.90, 297.1, 297.3, 298.8, 

298.9. More detailed codes are not provided. Only the diagnosis that is the main focus of 

the treatment is chosen by the provider and registered on the claim. A patient with 
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schizophrenia can be treated for schizophrenia and also for another diagnosis e.g. 

depression. If depression is the main focus of the treatment that diagnosis will be 

registered on the claim. For short-term treatment no diagnosis has to be provided.  

If the treatment is for an acute treatment event or inpatient treatment, this type of 

treatment will be registered on the claim. 

The information about outpatient medication is very detailed. It includes the name, price 

and also the Defined Daily Doses (DDD) of every medication. Information concerning 

inpatient medication is not available, because the costs are included in the price of the 

inpatient care. 

Measures 

To answer the first question concerning continuity of elective psychiatric care, outpatient 

psychiatric treatment and the use of antipsychotic medication was analyzed.  

Data of antipsychotic medication and outpatient treatment were aggregated per calendar 

year. A follow-up year of continuous elective psychiatric care is defined as a year with 

outpatient elective psychiatric care and or the prescription of over 180 DDD’s of 

antipsychotic medication. The number of follow-up years of elective psychiatric care in 

2009-2011 was calculated. The group of patients with three years of elective psychiatric 

care will be called the “continuous care group”, the group without elective psychiatric 

care, one year or two years of elective psychiatric care will be called respectively the “no 

treatment group”, the “one year treatment group” and the” two years treatment group”. 

The second question concerns the association between continuous elective psychiatric 

care and less acute treatment events, less inpatient care and more somatic care. 

Therefore we assessed: the percentage of patients who had one or more acute treatment 

events, based on claims which indicated acute care; the percentage of patients with any 

inpatient care and the average amount of inpatient care per patient, in terms of costs of 

inpatient care; and the average costs of somatic care per patient. The amount of inpatient 

care is reflected by its costs. The costs are based on the number of days of hospitalization, 

therefore more days of hospitalization result in higher costs. The outcome effects were 

calculated over the follow-up period 2009-2011.  

To answer the third question, about health cost savings, costs of psychiatric care and 

somatic care were calculated over the follow-up period. The total cost of medical care is 

the sum of the cost of psychiatric and somatic care, covered by the Dutch Health Care act 

in the follow-up years 2009-2011.  
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The cost of psychiatric care was calculated as the average cost of the psychiatric care using 

average national prices. Inpatient treatment is priced based on the number of days in the 

clinic. Outpatient treatment is based on a price per minute of treatment. The amount of 

psychiatric care is calculated as the sum of costs of out- and inpatient treatment plus the 

costs of antipsychotic medication. The costs of somatic care were defined as all other 

medical care including medication. Therefore it includes also costs of non-antipsychotic 

medication.  

Analysis 

To answer the first question about the continuity of care, four groups of patients were 

formed based on the number of follow-up years of continuous elective psychiatric care. 

Every patient in the cohort could have 0-3 years of continuous elective psychiatric care 

over the follow-up years 2009-2011. The patients with 3 years of continuous elective 

psychiatric care are considered to have been provided with continuous medical care 

The second research question about the putative effects of the continuity of elective 

psychiatric care was answered by calculating how many patients had acute treatment 

events or inpatient care and the amount of inpatient care.  

To answer the third research question costs of psychiatric care and somatic care were 

used. The total cost of medical care is the sum of the cost of all psychiatric and somatic 

care. 

The weighted mean effect sizes (Cohen’s d with 95% confidence intervals) were calculated 

between the group with three years of elective psychiatric care and the three other 

groups of patients. Cohen’s d reflects mean differences between treatment groups in 

standard deviation units, with estimates of 0.2, 0.5, and 0.8 indicating small, medium, and 

large effects, respectively [62] . 

RESULTS 

Age and Gender 

The average age of the cohort was 42.5 (table 1). The age differences between the four 

treatment groups were small. The average age of the subgroups in 2008 ranged from 41.2 

to 43.3. 

The percentage of males in the cohort was 63% and varied across the subgroups from 59% 

to 64%. 
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Continuity of care: number of patients in the four treatment groups 

The first question is about continuity of elective psychiatric care. The group with all the 

three years of continuous elective psychiatric care was the largest group with 5,400 

patients (73%) of the 7,392 patients in the cohort (table 1). There were 936 (13%) of 

patients with two years of elective psychiatric care, 560 (8%) patients with one year and 

496 (7%) had no follow-up years of elective psychiatric care. 

Outcome measurements: acute treatment events, inpatient care and 
somatic care 

The relation between the number of years of continuous elective psychiatric care and the 

outcome measures acute treatment events and inpatient care is the subject of the second 

research question. 

33% of the patients had acute treatment events or inpatient treatment in 2009-2011 

(table 1). The continuous care group with three years of treatment showed least of these 

outcomes, 25% of the patients had any of those treatments. The groups with less years of 

treatment suffered more acute treatment events or inpatient treatment with 34% in the 

no treatment group, 52% in the one year group and 68% in the two year treatment group. 

A small percentage of patients had only acute treatment events (3%-5%). More patients 

had only inpatient treatment (14%-35%). And 8%-28% had both types of non-elective 

treatment. The three years treatment group consistently demonstrated the lowest 

percentages, followed by the 0 years, 1 year and 2 years treatment groups. 

The amount of inpatient care is shown by the cost of inpatient care. The average cost in 

the whole cohort was €18,721 over the three follow-up years. The continuous care group 

had, with €10,418, only 55% of the total average costs. The no treatment group had 1.5 

times the average costs followed by the one year treatment (2.3 times) and two years 

treatment groups (2.5 times). 

The amount of somatic care demonstrated a strong positive relation with the number of 

years of elective psychiatric care. The average costs of the whole cohort over the whole 

follow-up period for somatic care and non-antipsychotic medication together were 

€10,043. The no treatment group had the least costs with €5,159, followed by the group 

with one treatment year, then the two year treatment group and €10,897 for the 

continuous care group. 

The impression of clinical relevance was shown by the effect sizes between the continuous 

care group and the other groups (table 2). The effect sizes for all patients with any acute 

treatment event or inpatient treatment between the continuous care group and the one 

and two years of treatment groups were medium to large. The effect sizes for the amount 
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of inpatient care between the continuous care group and the other three groups were 

medium to large. 

Cost of medical care  

Whether continuous elective psychiatric care is associated with cost savings over time is 

the third research question.  

The costs of elective psychiatric care did rise as expected, with the number of years of 

elective psychiatric care (table 1). The no treatment group had only some costs of 

antipsychotic medicine for patients with at most 180 DDD’s per year. The highest cost was 

found in the continuous care group with €3,586 for antipsychotic medication and €11,495 

for elective outpatient care.  

The costs of non-elective psychiatric care (acute outpatient care plus inpatient care) were 

lowest for the continuous care group (€10,507). Much higher were the costs of non-

elective psychiatric care in the one year group (€43,024) and the two years group 

(€47,741). 

The total of the costs of psychiatric care ranged from €25,588 from the continuous care 

group, to €55,334 from the two years group. 

The somatic costs, as described in the previous paragraph demonstrated a strong positive 

relation with the number of years of elective psychiatric treatment and varied from €5,159 

to €10,897. 

The total costs of medical care were lowest in the no treatment group with €33,284 per 

patient, closely followed by the continuous care group, much higher in the one year 

treatment group and the highest total costs were found in the two year treatment group 

with €64,509. 

The effect sizes for costs of psychiatric care between the continuous care group and the 

one and two years treatment group were medium to large and there was almost no effect 

for the no treatment group (table 2). The costs of somatic care showed a reverse pattern 

of effect sizes. The total costs showed medium effects between the continuous care group 

and the one year and two years treatment groups. 

DISCUSSION 

Our primary objective was to test whether continuity of elective care is associated with 

less acute treatment events, inpatient care and less costs of health care for patients with 

schizophrenia. Less acute treatment events and less inpatient care are indications of 

better quality of care [15,34,36,37]. We think that our data are appropriate for this goal 
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since all patients with schizophrenia have access to health care in the Netherlands without 

financial barriers. We found that indeed the majority of patients (73%) are provided with 

continuous elective care during follow-up and that this was associated with less acute 

treatment events, less inpatient care and more somatic care. These results are interesting 

for other countries with reported (financial) barriers or fragmented health care [30,32,33]. 

We found substantial differences in costs and quality of care between the group with 

continuity of elective care during the whole three year follow-up period and those without 

continuous elective care. The patients in the continuous care group received the most 

elective outpatient psychiatric care and antipsychotic medication, and also the most 

somatic care. The quality of care was indicated by the low level of acute treatment events 

or inpatient care, in 25% of the patients, while the costs of inpatient care was the lowest 

of all groups at €10,043. The other groups did receive less elective psychiatric and somatic 

care and had more unfavorable outcomes in 34%-68% of the patients while the costs of 

inpatient care ranged from €27,842 to €47,403. The continuous care group with three 

years of elective care had the combination of lowest psychiatric care and highest somatic 

care costs with a total of €36,485, just above the €33,284 for the no treatment group. The 

two year treatment group demonstrated the highest medical costs with €64,509, followed 

by the one year group with €53,586. 

The high level of continuous care and the substantial differences in hospital admissions in 

the continuous care group and the other groups in our study compares very favorably to 

the reported quality health care in the United States [30,33]. These differences in quality 

of health care may explain why the reduction of hospital admissions by assertive 

community treatment in the United States could not be replicated in the United Kingdom 

or the Netherlands [38,39]. The potential for reduction in hospital admissions in the 

Netherlands might be very small compared to the potential in the United States.  

The group without years of elective psychiatric care probably contained more patients 

who avoided elective psychiatric care till they could not avoid acute treatment or inpatient 

treatment any longer. In this no treatment group there may be a proportion of patients 

who had their first psychosis in 2008 followed by several years without need of psychiatric 

care. 

Patients with increasing severity of their symptoms will have higher chance to get acute 

treatment or inpatient care. Patients with less illness severity may be less likely to seek 

treatment [35,63,64]. Under elective treatment increasing symptoms severity might be 

diagnosed earlier. This probably results in remission of symptoms before acute treatment 

events or inpatient care arises. 



 

 

46 PART II: STUDIES 

The results of our study should be interpreted in the light of several limitations. First, we 

do not know what caused the differences in care between subgroups. Were the patients 

less willing to comply with treatment, did they receive psychiatric care in the primary 

health care, or was the care less well organized? In other studies drop-out of care was 

associated with more severe symptoms, male gender, lower social status and diminished 

insight. Therefore, the association we found between continuity of care and less acute 

treatment events and inpatient care may have been driven by patient characteristics. 

However, total drop out of care may not be the most important factor associated with 

acute treatment events and inpatient care since these outcomes were most pronounced 

in the group who received two years elective care. Therefore, relatively modest 

interruptions of continuity of care may be associated with worse outcome and higher 

health care costs.  

Second, detailed information concerning other DSM-IV diagnoses or inpatient medication 

was not available in the dataset we used. Therefore we were not able to study 

associations between co-morbid psychiatric disorders and outcome and costs. 

Third, the group that stayed with Agis insurance during follow-up may be different from 

those that changed. However, the loss of patients because of change to another insurer is 

limited. In 2008 only 116 (1.3%) were not insured that whole year by Agis. In 2009-2011 

304 (3.8%) patients out of 7,968 patients were not insured by Agis for the whole period. 

Fourth, the groups are compared on three outcomes in a naturalistic study: (1) acute 

treatment, (2) inpatient treatment and (3) costs of psychiatric and somatic care. These 

outcomes are a consequence of psychiatric and medical comorbidities. Therefore we 

cannot use the comorbidities as control variables. 

Large claims data provide additional insights compared with trials, especially about the 

actual care for large groups in a population. There are only a few examples of research on 

claims data. Most of them focus on one aspect of healthcare for patients with 

schizophrenia, for instance the use of antipsychotics, costs, family services, or continuity 

of care [18,22,35,61,64–69]. One study examines the relation between continuity of care 

and increased mortality [10]. In our study we focused on the relationship between 

continuity of care and quality of care. 

Strengths of our study are the reliability of the data. Claims data from health insurers in 

the Netherlands are comprehensive and include both the mental health care and the 

somatic health care from all health care providers. Correct data are important for provider 

and insurer. Moreover, the claims process is well regulated and controlled by the National 

Care Authority. This ensures the quality of the data. 



 

 

47 Chapter 3 | STUDY 1: Schizophrenia in the Netherlands: Continuity of Care with Better Quality 

Continuous elective psychiatric care was given to 73% of the schizophrenia patients, who 

had less acute treatment events and less inpatient care, more somatic care and less 

healthcare costs than those with one or two years of elective psychiatric care. Ensuring 

continuous psychiatric care may achieve better treatment outcome for less costs. There is 

room for improvement by providing more patients with continuous elective medical care. 

The financial potential for investing is shown in our data. If successful in changing 

substandard care to continuous care, outcome may be improved and cost benefits may be 

up to €10,000 per year per patient. 
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van der Lee APM, de Haan L, Beekman ATF. Trends in zorggebruik van patiënten met 

schizofrenie* Verslechtering van zorg door hoge eigen bijdragen? Ntvg. 2020;164. 

ABSTRACT  

Background 
Co-payments, used to control rising costs of healthcare, may lead to disruption of 

appropriate outpatient care and to increases in acute crisis treatment or hospital 

admission in patients with schizophrenia. An abrupt rise in co-payments in 2012 in the 

Netherlands offered a natural experiment to study the effects of co-payments on 

continuity of healthcare in schizophrenia 

Methods 
Retrospective longitudinal registry-based cohort study. Outcome measures were (i) 

continuity of elective (planned) psychiatric care (outpatient care and/or antipsychotic 

medication); (ii) acute psychiatric care ( crisis treatment and hospital admission); and (iii) 

somatic care per quarter of the years 2009-2014. 

Results 
10 911 patients with schizophrenia were included. During the six-year follow-up period 

the level of elective psychiatric outpatient care (-20%); and acute psychiatric care (-37%) 

decreased. Treatment restricted to antipsychotic medication (without concurrent 

outpatient psychiatric care) increased (67%). The use of somatic care also increased (24%). 

Use of acute psychiatric care was highest in quarters when only antipsychotic medication 

was received. The majority (59%) of patients received continuous elective psychiatric care 

in 2009-2014. Patients receiving continuous care needed only half the acute psychiatric 

care needed by patients not in continuous care. On top of these trends time series analysis 

(ARIMA) showed that the abrupt rise in co-payments from 2012 onwards coincided with 
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significant increases in stand-alone treatment with antipsychotic medication and acute 

psychiatric care.  

Conclusions 
The use of psychiatric care decreased substantially among a cohort of patients with 

schizophrenia. The high rise in co-payments from 2012 onwards coincided with significant 

increases in stand-alone treatment with antipsychotic medication and acute psychiatric 

care. 

INTRODUCTION  

Schizophrenia is a serious mental illness and a chronic disease for most patients. Patients 

with schizophrenia often suffer from somatic comorbidities and have a 15-25 year 

reduced life-expectancy[1–9]. Patients fare best when in continuous, integrated 

healthcare, which consists of psychiatric and somatic care. This may help to prevent 

psychotic relapse, crisis treatment, hospitalization, and early mortality[10–25].  

The Netherlands has a well-established care system for patients with schizophrenia[26–

31]. Patients can choose any healthcare provider. All inhabitants in The Netherlands have 

compulsory health insurance and are free to choose and have to be accepted by any 

health insurance company (regardless of their health or income)[[31]]. 73% of patients in a 

cohort received continuity of care in 2009-2011[32]. Rising costs of healthcare in The 

Netherlands, but also in many other countries, led to re-evaluation of the way healthcare 

is financed[30,33–35]. The Netherlands has a long-standing policy with universal access to 

a wide range of evidence-based mental health treatments and few financial barriers to 

such care. Co-payments for patients in The Netherlands were traditionally modest 

compared to other countries but are rising[36]. In the period between 2012 and 2013 

health-related co-payments were raised significantly, for everyone, from €155 to €360 

euro. In addition, during 2012 a separate co-payment for psychiatric care was 

charged[37,38]. Although there is evidence that the effects of co-payments are smaller 

among patients with severe health problems, there is also evidence that effects are larger 

among patients with mental disorders[39–42]. Continuity of elective outpatient care is 

essential for patients with schizophrenia. Co-payments may disrupt this. Unwanted effects 

may include a rise in use of acute psychiatric care (inpatient or crisis care). 

The introduction and rise of co-payments offered a natural experiment to study the 

effects of co-payments on healthcare use of patients with schizophrenia. Other factors 

than co-payments which influence healthcare use have to be considered, for instance the 

national policy to substitute inpatient care with elective planned outpatient 

treatment[43]. A previous paper has shown that, overall, the use of mental healthcare 

declined substantially after the introduction of co-payments and that this effect was 
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stronger for patients with lower incomes[44]. Patients with schizophrenia often have very 

low incomes[40–42]. Patients with schizophrenia may be even more vulnerable to 

unwanted effects of co-payments because a substantial proportion of schizophrenia 

patients has decreased insight in their illness and/or is reluctant to accept treatment.  

We expected that (i) overall there would be a decline in the long-term use of psychiatric 

care and (ii) tested whether there were significant deviations on top of the long-term 

declining trend that correlated temporally with the abrupt rise in co-payments in 2012 in 

the Netherlands. The deviations we expected were a relative decrease in continuous 

outpatient psychiatric care and a relative increase in acute psychiatric care (inpatient or 

crisis treatment) among patients with schizophrenia. 

METHODS 

Study design and patient selection 

Computerized registry data of the largest Dutch health insurer (Zilveren Kruis) were 

collected for all insured persons. All patients insured by Zilveren Kruis with a diagnosis of 

schizophrenia in 2008 under 70 years of age were selected. Mental and somatic 

healthcare use, including prescription data of antipsychotic medication, of these patients 

over 2009-2014 were analyzed in a retrospective, longitudinal registry-based cohort study. 

Zilveren Kruis provided health coverage for about 30% of the 16.4 million residents in the 

Netherlands in 2008. Those insured by Zilveren Kruis were representative of the Dutch 

population. 

In 2008, the first year mental health care was provided under the Dutch Health Insurance 
Law, there were 15 552 patients who had claims with the diagnosis schizophrenia 
(figure1). 

 
Figure 1. Selection of 10 911 patients with schizophrenia included in the study cohort 
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Excluded were: 907 (5.8%) patients who were 70 years or older on January 1 2008, 1041 

(6.7%) patients who died and 2 693 (17.3%) patients who were not insured the whole 

period by Zilveren Kruis. 10 911 (70.2%) patients, under 70 years of age and insured during 

the whole study period by Zilveren Kruis, were included in the analysis. 61% were men 

(mean age 40.2, SD 11.4) and 39% were women (mean age 46.0, SD 12.3). 

Data source: Dutch computerized health insurance registry data  

All data are derived from Zilveren Kruis health insurance registry data. Dutch health 

insurance companies thoroughly process and pay the claims for all healthcare which is 

covered by the Dutch Health Insurance Law. The claims process is regulated by the 

National Care Authority. Dutch health insurers have implemented and maintain very strict 

rules and regulations about privacy of their insured and their healthcare providers 

according to prevailing law in the Netherlands. The selection and analysis of the necessary 

data for this study took place according to these rules. The analysis was carried out with 

data through which individual patients could not be identified. Therefore, no informed 

consent nor approval of a Medical Ethical Committee was needed. The Zilveren Kruis 

database contains data concerning all the care, as covered by the Dutch Health Insurance 

Law, received by these patients from all their healthcare providers.  

The information concerning diagnoses is limited. The main groups of DSM-IV diagnoses 

are registered in the registry, not the detailed codes of the schizophrenia spectrum. The 

diagnoses of schizophrenia in this study were registered by the treating psychiatrist and 

pertain to the time of inclusion and the period covered by the study. Although registry 

based diagnoses can be unreliable, recent work shows that diagnoses of schizophrenia are 

sufficiently reliable for use in in study such as ours[45]. Separate treatments for more than 

one psychiatric disorder will result in separate claims. For short-term treatment no 

diagnosis has to be provided. A psychiatric crisis situation has to be registered on the 

claim. The maximum duration for such a claim is 28 days, for all other claims the maximum 

duration is one year. The claims for outpatient medication, which were prescribed and 

picked up at the pharmacy, include the name, price, and the Defined Daily Dose (DDD) of 

every medication. Information on inpatient medication is not available in the registry 

dataset.  

Co-payments 

In the Netherlands the level of co-payment is low compared to other countries, but the 

level of co-payment has risen from €155 in 2009 to €360 in 2014 (figure 2 and table 1).  

Only during 2012 extra co-payments for psychiatric care had to be paid. These extra co-

payments were €100-€200 per year for psychiatric treatment and €145 per month of 

inpatient care starting at the second month of treatment. Crisis treatment, involuntary 



 

 

56 PART II: STUDIES 

treatment, and treatment of patients under 18 years of age were exempted from these 

co-payments[38].  

 

Figure 2. Elective psychiatric care for patients with schizophrenia in relation to co-
payments for psychiatric care 

Individual co-payments per patient are not available in our dataset. There were no co-

payments concerning visits to a general practitioner. 
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Measures 

We evaluated the association between the level of co-payments and healthcare received 

over the years 2009-2014. Healthcare as covered by the Health Insurance Law[28,30] was 

divided in (i) elective outpatient psychiatric care (non-crisis psychiatric outpatient care, 

antipsychotic medication), (ii) acute psychiatric care (psychiatric crisis treatment and 

psychiatric hospitalization), and (iii) somatic care. 

All measures were aggregated per quarter of the years 2009-2014. The quarters per year 

will be referred as q1-q4, e.g. the third quarter of 2010 as 2010q3. 

Other measures are the number of patients starting new psychiatric treatments per 

quarter and the average amount of psychiatric care per patient, reflected by the costs of 

care. The costs of psychiatric care were calculated using average national prices in euros 

and allocated to the quarter of the starting date. The costs were adjusted for inflation 

using price indices for psychiatric care with 2009 as basis[46,47].  

Medication was assigned to a quarter based on the pick-up day of that medication. The 

average amount of medication is given in Defined Daily Dose (DDD).  

Somatic care, including all non-antipsychotic medication, was assigned to a quarter based 

on the starting day of the somatic treatment. The average amount of somatic care, 

reflected by the costs of care, was calculated and adjusted with cost indices for somatic 

care derived from all insured by Zilveren Kruis with 2009 as basis.  

Continuity of elective care was defined as receiving elective psychiatric care during every 

quarter from 2009-2014.  

Analysis 

The aim of our analysis was to test whether the abrupt and substantial rise in co-payments 

from 2012 on was associated with changes in the elective and acute care. Therefore, we 

analyzed trends in care consumption and deviations from these trends. 

 First, the trends in elective psychiatric care received by the patients in the cohort per 

quarter of the year were analyzed over the years 2009-2014, followed by the trends in 

acute psychiatric care, and somatic care. Next, the trends in psychiatric care for the groups 

with and without continuous elective care were examined. When changes in trends of 

care usage over time were observed these were tested by Box-Jenkins autoregressive 

integrated moving average (ARIMA) models[48,49]. These models describe temporal 

changes in trends (for an explanation please see Methods in the Supplement). All analyses 

were performed with SAS Enterprise guide 6.1 [SAS Institute Cary, NC, USA]. 
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RESULTS 

Table 1. Trends of psychiatric and somatic care for patients with schizophrenia and co-
payments over 2009-2014

 

Elective psychiatric care 

Although the amount of received elective psychiatric care declined over follow-up, the 

majority of patients with schizophrenia (59%) remained in elective outpatient care over 

the whole period. However, the percentage of patients in a quarter receiving outpatient 

psychiatric care plus antipsychotic medication declined from 65% to 56% (-14%) per year 

over 2009-2014 (figure 2 and table 1). Outpatient psychiatric care without antipsychotic 

medication declined from 15% to 9% (-42%). The percentage of patients that received only 

antipsychotic medication increased from 10% to 17% (67% increase). Patients receiving no 

elective outpatient psychiatric care and no antipsychotic medication increased from 9% to 

18% (99% increase). Taken together the percentage of patients with any form of elective 

care in a quarter declined from 91% to 82%. Outpatient psychiatric care decreased, both 

with regard to newly initiated treatments (-23%) and in the total amount of care (-30%). 

The amount of antipsychotic medication used as reflected in DDD remained almost the 

same over the period.  
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Next, we analyzed if abovementioned trends were constant or whether there were 

deviations from these trends. First, the increasing trend in percentage of patients treated 

with only antipsychotic medication shifted to a higher level in 2012q1 and in 2014q3 

(figure 3, and tables 1 and 2 in the Supplement). 

 
Figure 3. Percentage of patients with schizophrenia treated with only antipsychotic 

medication 

Second, the decreasing trend in the number of patients starting new elective outpatient 

psychiatric care shifted to a higher level from 2012q4-2013q3. Third, the decreasing trend 

in amount of elective outpatient psychiatric care per patient shifted to a higher level in 

2012q4.  

Acute psychiatric care  

The percentage of patients needing acute psychiatric care declined from 20% to 13% (-

37%) over 2009-2014 (table 2). The relation between elective psychiatric care and acute 

psychiatric care was examined. The levels of acute psychiatric care among patients with 

elective outpatient care, with or without antipsychotic medication, per quarter are under 

15% average per year over 2009-2014 and declined with 16% from 2009-2014 (table 1 and 

figure 4).  
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Figure 4. Acute psychiatric care by type of elective psychiatric care for patients with 

schizophrenia 

The level of acute psychiatric care in quarters with only antipsychotic medication was very 

high with an average of 83% in 2009 and declined to 34% in 2014 (-59%). In quarters 

without elective psychiatric care the average level of acute psychiatric care was also very 

high in 2009 (49%) declining to 12% (-76%) in 2014.   

The subgroup of patients with elective psychiatric care during all quarters needed less 

than half the levels of acute psychiatric care as compared to the other patients over 2009-

2014 (table 1 and figure 5). Acute psychiatric care decreased in both newly initiated 

treatments (-24%) and in the total amount of care (-29%).  
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Figure 5. Acute psychiatric care for the subgroups with and without continuity of 
psychiatric care for patients with schizophrenia 

Several deviations of abovementioned trends occurred. The percentage of patients with 

acute care showed an increased level shift from 2012q2 (tables 1 and 2 in the 

Supplement). The patients with elective outpatient care plus antipsychotic medication 

shifted to a higher level of acute psychiatric care in 2012q1 and to a lower level in 2013q4. 

The patients with elective outpatient care without antipsychotic medication shifted to a 

higher level of acute psychiatric care in 2012q3. Patients with only antipsychotic 

medication also shifted to a higher level in 2012q3. The subgroup of patients with quarters 

without elective psychiatric care shifted to a higher level of acute psychiatric care in 

2012q1. The number of patients starting a new episodic treatment shifted to a higher level 

in 2012q2 and to a lower level in 2013q4. The amount of acute psychiatric care had an 

increased level shift from 2012q1 and a downward level shift from 2014q1. 

Somatic care  

The average amount of somatic care, including non-antipsychotic medication, per patient 

with schizophrenia per year rose with 24%, per quarter from €432-€534 (table 2) without 

significant deviations from this trend. 
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CONCLUSION AND DISCUSSION 

Our goal was to study the healthcare received by a cohort of patients with schizophrenia 

during a period of substantially rising co-payments. Our most important findings are: over 

the whole period (2009-2014) consumption of psychiatric healthcare decreased strongly, 

while consumption of somatic healthcare increased. The percentage of patients receiving 

only antipsychotic medication increased and the percentage of patients without any 

elective psychiatric care also increased substantially. Use of acute psychiatric care was 

highest in quarters when patients received only antipsychotic medication. Continuous 

elective psychiatric care over the whole period was received by 59% of the patients, who 

showed less than half the levels of episodic psychiatric care compared to the other 

patients. 

 

On top of this decreasing trend in access to psychiatric healthcare we found that the 

abrupt rise in co-payments from 2012 onwards coincided with relative increases in 

patients treated with only antipsychotic medication as well as with relative increases in 

acute psychiatric care.  

The overall reduction in consumption of psychiatric healthcare is spectacular and much 

higher than expected[18,32]. The overall reduction in acute care may be explained as a 

result of a strongly pursued national policy to substitute episodic care with elective, 

planned outpatient treatment, thereby reducing institutionalization and enhancing social 

participation among patients[43]. However, we would have expected that a reduction in 

acute care would coincidence with increased elective psychiatric care. This is not what we 

observed. During the study period both outpatient psychiatric care consumption and 

episodic psychiatric care consumption decreased.  

Although causal inferences from a naturalistic study should be interpreted with caution 

our results support the hypothesis that co-payments have unwanted effects on the 

appropriate healthcare use among patients with schizophrenia. There are several factors 

that may have mitigated the potential effects of general co-payments. For instance, health 

insurance companies and cities have established health insurance contracts for low-

income groups with provisions to reduce the co-payments. Patients with schizophrenia 

have low incomes and may have profited from these arrangements. Furthermore, a 

number of providers did not collect the specific co-payments for psychiatric care. Had such 

dampening measures not been taken, the potential effects of co-payments may have been 

even larger. 
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Strengths and limitations 

We consider the following as strengths of our research. Large registry databases 

complement the insights provided by trials, especially about the healthcare provided and 

the effects on large groups at population level. Research on registry data is rare. Most of 

the available studies analyze one aspect of healthcare for patients with schizophrenia, for 

instance the use of antipsychotic medication, costs, family services, or continuity of 

care[5,8,10,23–25,50–54]. Our examination of the relationship between continuity of 

care, co-payments and episodic psychiatric care, with acute psychiatric care as a proxy of 

quality of care, is new and encompasses all types of care available. The strength of our 

data is its reliability. Registry data from health insurers in the Netherlands are 

comprehensive and include both mental and somatic healthcare from all healthcare 

providers. These data are thought to be reliable because it is important for patients, 

providers, and insurers that the data are correct and the National Care Authority regulates 

and controls the claims process thoroughly. A further strength is that, in the Netherlands, 

there is universal access to (compulsory) health insurance which means that only very few 

people are uninsured. Throughout the country there are well-developed facilities for the 

treatment of patients with schizophrenia. This means that there is little room for bias by 

access to insurance or due the availability of services.  

The results of our study should be interpreted in the light of several limitations. The 

associations between co-payments and healthcare use may have been driven by patient 

characteristics (bias by indication) and the way healthcare providers have adapted to 

policy changes during the study. During the study period the outcome variables we 

studied are probably influenced by the nation-wide policy to decrease the amount of 

clinical care[43]. Second, because detailed information about other DSM-IV diagnoses was 

not available, associations between co-morbid psychiatric disorders and outcome and 

costs could not be analyzed. Third, the patients that remained insured by Zilveren Kruis 

during the whole period may be different from those who left. However, in 2008 only 240 

(1.5%) were not insured that whole year by Zilveren Kruis and in the 2009–2014 period, a 

minority (2 458, 17%) of the patients selected in 2008 were not insured by Zilveren Kruis 

for the whole period. A fourth limitation is that only two outcomes in a naturalistic study 

are analyzed: (1) acute care, (2) amount of psychiatric and somatic care.  

Conclusion 

Although the observational design of our study precludes firm causal inference, we 

conclude that it is highly likely that the rise in co-payments for mental health care in the 

Netherlands has substantially contributed to a decrease in patients accessing elective 

continuous outpatient care and an increase in both their using stand-alone antipsychotic 

medication and acute crisis or inpatient care. This is clearly and untoward effect of 
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measures taken to control the rising costs of health care. The results are not only relevant 

for The Netherlands, but also interesting for other countries with intentions to raise or 

introduce co-payments. 

We recommend that experiments are started in which co-payments are lifted or where 

patients are even rewarded when accessing appropriate care. 
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SUPPLEMENT 

Rising co-payments coincide with unwanted effects on continuity of healthcare for 
patients with schizophrenia in the Netherlands  
 Arnold P.M. van der Lee, Lieuwe de Haan, Aartjan T.F. Beekman 

METHODS:  
analysis of deviations of trends with Box-Jenkins autoregressive 
integrated moving average (ARIMA) models 
The aim of the analysis of the trends and deviations of the trends in use of healthcare was 

to examine our hypothesis that the rise in co-payments coincided with a decrease in 

elective outpatient psychiatric care and an increase of episodic psychiatric care among 

patients with schizophrenia. We first inspected the trends per quarter over the follow-up 

period 2009-2014 graphically to observe any deviations of these trends. In our study 

examples of deviations of trends are that the trend continues to decrease or increase, but 

at a higher or lower level (upward and downward level shifts). In other words, a 

decreasing trend can have a change to a higher level, but still be decreasing after that 

point in time, see schematic examples in figure 1. 

When changes in trends of care usage over time were observed these were tested by Box-

Jenkins autoregressive integrated moving average (ARIMA) models1–5. These models 

describe temporal changes in the trends. The care data showed seasonal patterns per 

quarter over the years, therefore the fourth difference was used to make the time series 

stationary. To assess the changes in trends we applied the augmented Dickey Fuller (ADF) 

test and the (partial) autocorrelation functions were used to assess the ‘stationarity’ of the 

models. The ‘white noise’ assumption was assessed by checking if the autocorrelations 

differ significantly from 0 (Ljung-Box statistic). Goodness of fit was tested with the Akaike 

Information Criterium (AIC) and Bayesian Information Criterium (BIC). By developing one 

ARIMA model for each of the time series there was no multiple testing and no corrections 

for multiple testing were necessary. All analysis was performed with SAS Enterprise guide 

6.1 [SAS Institute Cary, NC, USA]. 
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Figure 1. Schematic examples of trends with upward and downward level shifts  

Figure 1A. Upward trend with upward level shift 

 

 

Figure 1B. Downward trend with downward and upward level shift 
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5 STUDY 3: Rising co-payments and continuity of 
health care for Dutch patients with bipolar disorder: 
a retrospective longitudinal cohort study 
(published: BJPsych Open 2021) 

van der Lee APM, Kupka R, de Haan L, Beekman ATF. Rising co-payments and continuity of 
healthcare for Dutch patients with bipolar disorder: retrospective longitudinal cohort 
study. BJPsych Open. 2021 Sep;7(5):e155. 
 
 

ABSTRACT  

Background 
The Netherlands has few financial barriers to access mental health care. However, in 2012 
a sharp rise in co-payments was introduced.  

Aims 
We tested whether these increased co-payments coincided with less guideline-
recommended continuous outpatient psychiatric and more crisis interventions for patients 
with bipolar disorder. 

Method 
A retrospective longitudinal cohort study on a health insurance registry was performed to 
examine trends, and deviations from these trends, in the health care received by patients 
with bipolar disorder. Deviations of trends were tested using time-series analyses 
(ARIMA). Subsequently, the relationship between significant deviations of trends and rise 
in co-payments was examined. Outcome measures were the level of (i) standard 
outpatient care (outpatient psychiatric care and/or medication); (ii) crisis psychiatric care; 
(iii) somatic care. 

Results 
The cohort consisted of 3210 patients. During follow-up the use of psychiatric care 
decreased and somatic care increased. The high rise in co-payments from 2012 onwards 
coincided with decreases in standard outpatient care, increases in treatment using only 
medication, increases in crisis psychiatric care, and in somatic care. Crisis intervention was 
highest when patients received only BP medication. Patients receiving continuous 
standard outpatient care (62%) had less crisis intervention compared to the other 
patients. 

Conclusions 
Our data suggest that the rise of co-payments decreased guideline-recommended 
continuous outpatient psychiatric care among patients with bipolar disorder, and 
increased crisis psychiatric care. 

Keywords 
bipolar disorder; co-payments; continuity of care; registry data; The Netherlands 
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INTRODUCTION 

Bipolar disorder (BD) is a chronic and recurrent mental illness which has a considerable 
impact on emotional, psychosocial, and occupational functioning, quality of life, somatic 
health, and life-expectancy.1–6 Patients need continuous health care as recommended by 
the professional guidelines for BD.7 The intensity of treatment depends on the phase of 
the disorder: acute treatment for mania or depression, followed by continuous outpatient 
maintenance treatment to prevent recurrences, and improve wellbeing and functioning.8–

15 Use of medication to treat or prevent episodes is ideally embedded in a framework of 
supportive and psychological treatment. In most patients this will considerably lower the 
burden of the illness, even if symptomatic and functional recovery is incomplete in some. 
This standard outpatient care is typically delivered by mental health institutions, or in 
primary care for patients who have been stable for several years without the need for 
complex pharmacotherapy. Crisis intervention is indicated in severe manic or depressive 
episodes, and consists of intensive outpatient crisis intervention or hospitalization. 
Patients who decide to stop standard outpatient care, and/or medication prophylaxis, are 
at increased risk for recurrence of episodes necessitating crisis care.  

Dutch healthcare system and rising co-payments 

In the Netherlands the health care system for patients with BD and other severe mental 
illnesses is well developed.16–21 For example, 73% of patients with schizophrenia received 
continuous care in 2009-2011. 22 As in many countries, costs of healthcare are rising, 
resulting in a re-evaluation of how healthcare is financed.18,23–25 All inhabitants of the 
Netherlands have access to good-quality health care for somatic and mental health 
problems with few financial barriers. Although co-payments are low compared to many 
other countries, they are rising.26 In 2012 and 2013 co-payments per year for all health 
care were raised from €155 to €360. On top of that, during 2012 an additional co-payment 
only for specialized mental health care was charged to stimulate a shift to primary 
care.27,28 Although there is evidence that effects of co-payments may be limited among 
patients with severe somatic health problems, among patients with mental disorders 
these effects are larger.29–32 The assumption that patients with more severe illnesses will 
choose to continue using care that they know is of value, the moral hazard hypothesis, 
seems less applicable for a substantial proportion of patients with bipolar disorder.33,34 Co-
payments may disrupt the continuity of standard outpatient care that is guideline-
recommended for patients with severe mental disorders and as a consequence may lead 
to a rise in the use of acute psychiatric crisis intervention. 

Aim 

A natural experiment to study the effects of co-payments on health care use of patients 
with BD occurred when the co-payments in the Netherlands were substantially raised in 
2012. Overall, use of mental health care was substantially lower after this high rise in co-
payments, especially among patients with lower incomes.35 Some patients with BD may be 
even more vulnerable to unwanted effects of co-payments because of a lower than 
average income 29–31 or limited insight in the recurrent nature of their illness.  



 

 

76 PART II: STUDIES 

Our hypotheses were (i) that over the follow-up period there would be a trend to 
diminished use of psychiatric care, (ii) that relative to this overall trend the high rise in co-
payments in 2012 is associated with a further decrease of standard outpatient care and an 
increase of crisis psychiatric care (inpatient or intensive outpatient crisis treatment), and 
(iii) that patients with BD receiving continuous standard outpatient care would use less 
crisis psychiatric care. 

METHOD 

Study design and patient selection 

All patients with a diagnosis of BD in 2008, under 70 years of age on 1-1-2008, and insured 
by Zilveren Kruis from 2008-2014 were selected and analyzed in a retrospective cohort 
study. Patients aged 70 or older were not included because they may have developed 
cognitive impairment, and more somatic co-morbidities and may therefore have 
responded differently to co-payments compared with younger patients.36–38 Selection and 
analysis were guided by the strict rules of the Dutch privacy laws and regulations. As the 
data in the study database could not be linked to individual patients, no informed consent 
or permission from a Medical Ethical Committee were necessary under Dutch and 
European laws. A period with few co-payments (2009-2011), was followed by a period 
(2012-2014) with a high rise in general co-payments and a co-payment for specialized 
mental care (applied only in 2012). Using this design, trends in care and deviations of 
these trends in relation to the extent of co-payments could be analyzed. Zilveren Kruis is 
the largest Dutch health insurer and provided the computerized registry data. Zilveren 
Kruis provided health coverage for about 30% of the 16.4 million residents in the 
Netherlands in 2008. Those insured by Zilveren Kruis were representative of the Dutch 
population, according to analyses by Zilveren Kruis. Zilveren Kruis compared their data 
with national data.39,40 All mental and somatic health care use, including prescription data 
of medication for BD, of these patients over 2009-2014 were analyzed. 

Data source: Dutch computerized health insurance registry data  

All data were extracted from the Zilveren Kruis health insurance registry database which 
contains all care under the Dutch Health Insurance Law. Dutch health insurance 
companies have to follow the strict regulations by the National Care Authority. The 
Zilveren Kruis database contains all the care patients received from all their health-care 
providers.  

Health care providers are paid depending on the diagnosis (Diagnosis Treatment 
Combination, in Dutch language: Diagnose Behandel Combinatie, abbreviated as DBC). 
The diagnostic information on DBC-claims is limited. The main groups of diagnoses of 
DSM-IV are registered on DBC-claims, not the detailed codes (fourth and fifth digit) of the 
specific phases of BD. No diagnosis has to be provided for short-term treatment. If more 
than one psychiatric disorder is treated at the same time, separate DBC-claims are paid. 
Treatment for a psychiatric crisis situation is specified on the DBC-claim. The maximum 
duration for DBC-claims is one year, except for crisis treatment, for which the maximum 
duration is 28 days. There are separate tariffs for outpatient care (per minute) and 
inpatient care (per day and accounting for intensity of treatment). Data for outpatient 
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medication included the Defined Daily Dose (DDD).41 There was no information on 
inpatient medication in the dataset.  

Co-payments 

In the Netherlands co-payments were low compared to other countries, but the general 
co-payments for all care had risen from €155 in 2009; €165 in 2010; €170 in 2011; €220 in 
2012; €350 in 2013; to €360 in 2014.  

Applied only in 2012, extra specific co-payments for psychiatric care had to be paid by 
patients of 18 years and older. These co-payments were: for outpatient psychiatric care 
€100-€200 per year and for inpatient care €145 per month starting at the second month 
of treatment. Assertive community treatment, compulsory hospitalization, and crisis 
treatment were excluded from these co-payments.27 The height of co-payments per 
individual patient are not available in our dataset. 

Measures: cross-sectional per quarter of the years 

All health care delivered under the Health Insurance Law 16,18 was divided in (i) standard 
outpatient care (non-crisis psychiatric outpatient care with or without medication for BD, 
as recommended in the treatment guideline for BD), (ii) crisis psychiatric care (outpatient 
psychiatric crisis treatment or inpatient psychiatric care), and (iii) somatic care (all other 
health care). Because a treatment episode in the Dutch DBC-claim system can last up to 
365 days, every quarter contained patients who continued a treatment, started a new 
treatment, or had no treatment at all. In each quarter, a patient could have any 
combination of standard outpatient care, crisis psychiatric care, or somatic care. 

Medication for BD consists of lithium, anticonvulsants, antipsychotics, or antidepressants. 
These medications are used for the acute treatment of manic and depressive episodes, 
and maintenance treatment to prevent recurrences of BD. Medication was attributed to 
the quarter in which it was collected from the pharmacy and the amount was measured in 
DDD.  

We also counted the number of patients starting a new standard outpatient care DBC or a 
new crisis psychiatric care DBC per quarter. The average amount of psychiatric care per 
patient per quarter as reflected by the costs of care was calculated using average national 
prices in euros and allocated to the quarter of the initial date. The costs were adjusted for 
inflation using price indices for psychiatric care based on the prices of 2009.42,43  

The amount of somatic care (all non-psychiatric care including all medication for other 
conditions than BD), was calculated as the sum of costs of somatic care per quarter. 
Somatic treatment was attributed to the quarter of the starting day of the somatic 
treatment. The amount of somatic care was adjusted using cost indices for somatic care 
calculated over all insured by Zilveren Kruis using the prices of 2009 as a basis.  

Continuity of standard outpatient care was defined as receiving standard outpatient care 
in every quarter of 2009 - 2014.  

All measures were calculated per quarter of the consecutive years 2009 - 2014. 
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Analysis 

The aim of our analysis was to examine whether changes in standard outpatient care, 
crisis psychiatric care, and somatic care were related to the substantial rise in co-
payments from 2012 on. To do so, we analyzed trends in health care use over 2009 - 2014 
and examined deviations from these trends using data per quarter of the year. 

Data per quarter of the year can show repeating seasonal changes, for example, the first 
and second quarters of each year show lower levels of care usage compared to the third 
and fourth quarters. In such cases time-series analyses is the statistical method to 
examine data that show trends and seasonal patterns and statistically test deviations of 
these trends and patterns.44 Deviations in the trends of health care usage over 2009 - 
2014 were statistically tested for significant differences using time-series analyses, 
applying Box-Jenkins autoregressive integrated moving average (ARIMA) models45,46 (for 
more explanation please see methods in the additional material). All analyses were 
performed using SAS Enterprise guide 6.1 [SAS Institute Cary, NC, USA]. 

RESULTS 

The cohort included 3210 patients with a diagnosis of BD in 2008, who were under 70 
years of age on 1-1-2008, and were insured from 2008-2014 by Zilveren Kruis (figure 1). Of 
these, 39% were male (mean age 46.5, SD 12.7) and 61% were female (mean age 46.8, SD 
12.7), comparable to the national percentages for men (41%) and women (59%). 

Figure 1. Flow-chart of inclusion of 3210 patients with bipolar disorder 

Standard outpatient care 

First, we assessed changes in standard care per year (table 1).  
Over the entire period 2009 – 2014 the use of standard care decreased.  
The percentage of patients receiving standard outpatient care with medication for BD 
decreased from 69% to 57% (-17%). Standard outpatient care without BD medication 
decreased from 12% to 8% (-37%). Receiving only BD medication increased from 11% to 
18% (62%), while the percentage of patients without any standard outpatient care more 
than doubled from 8% to 17% (117%) (table 1, figure 2).  
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Table 1. Trends of psychiatric and somatic care over 2009-2014a 

 
 
Overall, the percentage of patients receiving standard outpatient care, with or without BD 
medication, declined from 81% to 65% (-20%) and the percentage of patients with 
medication for BD declined from 80% to 76% (-5%).  
The number of patients starting a new standard outpatient care DBC declined by 24%. The 
amount of standard outpatient care over all patients in the cohort, measured in euros, 
declined by 23%. 
The amount of medication for BD over all patients in the cohort, measured in DDD, 
declined by 4%. With regard to the type of medication prescribed for BD: the use of 
antipsychotics increased from 44% to 45% (3%), while in contrast the use of lithium 
declined from 42% to 37% (-13%) over 2009-2014 (table 1). The use of anticonvulsants and 
antidepressants remained constant, both around 30%. 

  

% Change

 2019-2014

N % N %

Standard outpatient care

  Patients receiving standard outpatient care with medication for BD 2205 69% 1840 57% -17%

  Patients receiving standard outpatient care without medication for BD 400 12% 253 8% -37%

  Patients receiving only medication for BD 361 11% 586 18% 62%

  Patients without standard outpatient care 245 8% 532 17% 117%

  All Patients receiving standard outpatient care 2604 81% 2093 65% -20%

  All Patients receiving medication for BD 2566 80% 2426 76% -5%

      Lithium 1356 42% 1173 37% -13%

      Antipsychotic medication 1397 44% 1438 45% 3%

      Anticonvulsant medication 947 30% 958 30% 1%

      Antidepressant medication 988 31% 933 29% -6%

      No medication for BD 644 20% 784 24% 22%

  Number of patients starting a new standard outpatient care DBC
b

702 22% 531 17% -24%

  Amount of standard outpatient care per patient (average costs in euros) 583 448 -23%

  Amount of medication for BD (average number of DDD
c
) 131 126 -4%

Crisis psychiatric care

  All patients 604 19% 388 12% -36%

  Patients receiving standard outpatient care with medication for BD 210 10% 148 8% -15%

  Patients receiving standard outpatient care without medication for BD 40 10% 24 10% -5%

  Patients receiving only medication for BD 280 77% 187 32% -59%

  Patients without standard outpatient care 74 32% 28 5% -83%

  Subgroup with continuity of standard outpatient cared
308 15% 204 10% -34%

  Subgroup with quarters without standard outpatient care 296 24% 184 15% -38%

  Number of patients starting a new crisis psychiatric care DBC 175 5% 151 5% -14%

  Amount of crisis psychiatric care per patient (average costs in euros) 1343 1087 -19%

Somatic care

  Average adjusted costs of somatic care (euros) 617 884 43%
a Averages over the quarters per year, please see the supplement for the data per quarter
b DBC: Diagnoses Treatment Combination
c DDD: Defined Daily Dose
d Continuity of standard outpatient care was defined as receiving standard outpatient care during every quarter of 2009-2014. 

2014

Averages per year

2009
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Figure 2. Standard outpatient care in relation to co-payments for psychiatric care  
 
Over the whole period, 1999 (62%) of the 3210 patients in the cohort accessed continuity 
of standard outpatient care. 

Second, we examined if the above-mentioned trends in standard outpatient care showed 
significant deviations taking into account seasonal patterns (for example figure 3) and 
tested any deviations using time-series analyses (ARIMA).  

The following statistically significant deviations from the general trends of care 
consumption were observed (For all details, we would like to refer to figure 4, and also to 
additional material tables 1 and 2).  
I. The decreasing trend of all patients receiving standard outpatient care decreased even 
more in the second quarter of 2012 and increased to a higher level in the second quarter 
of 2013. When we divided patients in subgroups based on the type of standard outpatient 
care, with or without BD medication, they received we found comparable deviations from 
the trends.  
II. The increasing trends of the use of bipolar disorder medication increased even more in 
2012. This was observed in all patients receiving bipolar disorder medication and in those 
treated with only bipolar disorder medication.  
III. The increasing trend of patients without standard outpatient care became less 
increasing in the second quarter of 2013. 
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Figure 3. Percentage of patients receiving standard outpatient care with medication for 
BD  

Legend Figure 3: Time-series analyses is a two-step process. First, the data are visually 
inspected; second, based on the observations a time-series model will be built to 
statistically test observed deviations.  
In this example we show this process. First, starting inspection, a decreasing trend can be 
observed. The trend is not decreasing evenly but shows a seasonal pattern. For example, 
the points of the fourth quarters of 2009-2011, are higher than the points of the other 
quarters in the same year, with an exception in 2012. Next, deviations of this trend and 
the seasonal pattern are examined. The deviations appear to begin at the first quarter of 
2012. This can be seen in figure 3 because the point of the first quarter of 2012 is lower 
than would be expected, which can be seen by drawing a line connecting the points of the 
first quarters in 2009-2010-2011 and extending the line into 2012. In the same way, the 
points of the quarters 2, 3 and 4 of 2012 all lie lower than would be expected by extending 
the lines of their corresponding quarters. Therefore, the decreasing trend decreases even 
more in 2012. In ARIMA modeling this is called a downward level shift. 
The second step in the time-series analyses is to test if the observed deviations, 
downward or upward level shifts, are statistically significant, using ARIMA modelling. The 
data per quarter of the year can be found in additional material tables 1 and 2 as well as 
the statistical results of the time-series analyses. 

Crisis psychiatric care  

First, we assessed the course of crisis psychiatric standard care per year (table 1).  
I. Over the entire period (2009-2014) the percentage of patients receiving crisis psychiatric 
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care declined from 19% to 12% (-36%) (table 1). Likewise, the amount of crisis psychiatric 
care, measured in euros, also declined (-19%).  
II. The level of crisis psychiatric care was related to the type of standard outpatient care 
received. Patients receiving standard outpatient care, with or without BD medication, 
showed crisis psychiatric care levels of 10% on average per year over 2009-2014.  
Patients who only received BD medication showed very high levels of crisis psychiatric 
care, 77% received crisis psychiatric care in 2009, declining to 32% in 2014 (-59%). The 
percentage of those patients with only BD medication receiving crisis psychiatric care was 
4.1 times the average in 2009, and still 2.6 times more in 2014.  
III. In the subgroup of 1999 patients receiving continuity of standard outpatient care 10% 
received crisis psychiatric care in 2014, compared to 15% of the other 1211 patients. 

Second, we examined, using time-series analyses, whether the declining trends in crisis 
psychiatric care showed significant deviations (For all details, we would like to refer to 
figure 4, and also to additional material tables 1 and 2).  
Over all patients, relative to the decreasing trend in crisis psychiatric care, there was a 
significant increase in the use of crisis care, which started in the second quarter of 2012. A 
comparable significant deviation of the trend was also found in most subgroups, except in 
patients receiving only bipolar disorder medication. There we observed a significant 
decrease from the decreasing trend in crisis psychiatric care in the first quarter of 2012. 
However, the level of crisis psychiatric care (32% in 2014) remained very high in these 
patients receiving only bipolar medication. 

Somatic care  

The average amount of somatic care per patient per year rose considerably by 43% (table 
1) and significantly rose even more from the second quarter of 2012 onwards (see 
additional material tables 1 and 2). 

DISCUSSION 

We studied the health care received over 2009 - 2014 by a cohort of patients diagnosed in 
2008 with BD in relationship to substantially rising co-payments from 2012 onwards.  

Our trend analyses show that the rise in co-payments from 2012 onwards indeed 
coincided with significant deviations of ongoing trends in health care use. These deviations 
amount to a further acceleration of decreases in standard outpatient care, further 
increases in patients treated with only medication for bipolar disorder, and increases in 
the use of crisis psychiatric care.  

Our most important findings about the trends over this period are that overall psychiatric 
health care, standard outpatient care as well as crisis psychiatric care, decreased strongly. 
The percentage of patients without any guideline-recommended standard outpatient care 
more than doubled. The percentage of patients who only used medication for BD 
increased. The use of somatic health care increased considerably between 2009 and 2014. 
Although the overall decreasing trends in use of standard outpatient care is in itself very 
worrying and warrants exploration, the object of this study was to test the effects that 
rising co-payments may have had on top of existing trends. 
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Sixty-two percent of the patients in this cohort continuously received standard outpatient 
care. Their level of crisis psychiatric care was two-thirds of the level observed in the other 
patients. These results suggest that when patients are not receiving continuous standard 
outpatient care, the risk of occurrence of crisis treatment is elevated. Crisis psychiatric 
care was highest in quarters when patients received only medication for BD, second 
highest in quarters when patients received no standard outpatient care at all. This 
supports the hypothesis that disruption of standard outpatient care may add to severe 
relapses or recurrences and the use of crisis psychiatric care.  

Although causal inferences from a naturalistic study should be treated with caution, our 
results support the hypothesis that co-payments have unwanted effects on the continuity 
of guideline-recommended care among patients with bipolar disorder.33–35 We observed 
diminishing levels of standard outpatient care and increasing levels of crisis care 
concurrent with extra co-payments for specialist psychiatric care. Already at the time 
these co-payments were introduced they were controversial and several measures were 
taken to mitigate the anticipated effects. Some care providers refused to collect co-
payments from patients and several cities and health insurance companies arranged 
contracts for low-income groups and reduced the co-payments. Patients with BD and low 
incomes, in a period of economic recession with even slightly decreasing purchasing 
power,47 may have benefited from these contracts. Without such measures the effects of 
co-payments we found may have been even larger.  

Given that this is a naturalistic study, we were alert to other influences that may explain 
our findings. Still, as all patients in our cohort were insured by the same company, they 
were subject to the same health care policies, co-payments and changes in them, and the 
same procurement policy of one health care insurer. In 2012 the high rise in co-payments 
was the only major change in national health care policies. 

Strengths and limitations 

Our study of the relationship between co-payments, continuity of guideline-
recommended standard care, and crisis psychiatric care, and using crisis psychiatric care as 
a proxy of lower quality of care, offers comparable findings as a previous study on 
schizophrenia,35 and has the following strengths: (i) following a cohort of diagnosed 
patients with BD over a period with few co-payments (2009-2011) followed by a high rise 
in co-payments (2012-2014), (ii) using the complete records of all health care they 
received, (iii) encompassing the complete set of psychiatric and somatic health care 
including medication as delivered by all the health care providers under Dutch law, 
including psychiatric care provided by psychiatrists working in private practices, and 
psychiatric departments of general hospitals.  
Research using large registry databases complements the insights provided by clinical 
trials, especially about the effects on large groups in the population.48 The few population 
studies available only analyze one aspect of health care for patients with BD, for instance 
the use of medication, costs, family services, or continuity of care.1,4,13,35,49,50  

The results of the present study are relevant for countries like the Netherlands planning to 
raise or to introduce co-payments. 
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Our study has several limitations. First, this is a naturalistic study open to bias due to 
selection and attrition of subjects. Second, other factors than the co-payments may have 
had an impact on care use in ways unknown to us. Third, the use of healthcare insurance 
data provides little data on the clinical and demographic characteristics of patients. It is 
likely that both clinical and environmental factors moderate the effects of co-payments on 
health care use. The strength of our study is evaluating trends of psychiatric treatment 
and effects of co-payments in a large cohort of patients with a reliable diagnosis of BD. 
However, the available data did not include detailed clinical information about for 
instance comorbid substance use disorders, suicidality, or somatic co-morbidities, which 
could be relevant to understand which clinical factors are associated with changes in 
treatment.3,6,14,15,37,51,52 We recommend to explore the reasons why patients were 
avoiding adequate treatment and also why crisis care was increasing. Specifically, the role 
of suicidality, substance abuse, co-morbidities, or other patient characteristics on crisis 
treatment, and on avoiding adequate treatment should be evaluated. Moreover, the 
influence of changes in patient costs on these associations should be explored. This would 
require a new study using linked patient data from a combination of registry data and 
clinical and environmental data. 
Our findings should be seen as overall effects of co-payments indicating that further study 
of effects of financial incentives is urgently needed.  

Conclusions 

Our findings supports the hypothesis that (i) co-payments have a disruptive effect on the 
continuity of standard guideline-recommended outpatient care among patients with BD, 
that (ii) this disruption adds to the risk of recurrence of acute episodes, and (iii) that this 
leads to increased use of crisis psychiatric care Discrimination of patient with BD, who are 
vulnerable and often have low incomes, by requesting an extra financial burden is 
contrary to a legitimate healthcare policy. 

Since we used observational data, firm causal inferences about the association between 
the co-payments and health care for patients with BD cannot be made. However, as it is 
unlikely that an experimental study testing the effects of copayments will ever be done, 
these are probably the best data we have. Given the importance of continuous care for 
bipolar disorder patients the results give reason to avoid the introduction of co-payments. 
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SUPPLEMENT 
 

Rising co-payments and continuity of health care for Dutch patients with bipolar 

disorder: a retrospective longitudinal cohort study 

METHODS:  
Analysis of deviations of trends with Box-Jenkins autoregressive 
integrated moving average (ARIMA) models 
The aim of the analysis of the trends and deviations of the trends in use of healthcare was 
to examine our hypothesis that the rise in co-payments coincided with a decrease in 
elective outpatient psychiatric care and an increase of episodic psychiatric care among 
patients with bipolar disorder. We first inspected the trends per quarter over the follow-
up period 2009-2014 graphically to observe deviations of these trends. In our study 
examples of deviations of trends are that the trend continues to decrease or increase, but 
at a higher or lower level (upward and downward level shifts). In other words, a 
decreasing trend can have a change to a higher level, but still be decreasing after that 
point in time, see schematic examples in figure 1. 
When changes in trends of care usage over time were observed these were tested by Box-
Jenkins autoregressive integrated moving average (ARIMA) models.1–7 These models 
account for autocorrelation, nonstationarity and seasonal changes in the trends. The care 
data showed seasonal patterns per quarter over the years, therefore the fourth difference 
was used to make the time series stationary. To assess the changes in trends we applied 
the augmented Dickey Fuller (ADF) test and the (partial) autocorrelation functions were 
used to assess the ‘stationarity’ of the models. The ‘white noise’ assumption was assessed 
by checking if the autocorrelations differ significantly from 0 (Ljung-Box statistic). 
Goodness of fit was tested with the Akaike Information Criterium (AIC) and Bayesian 
Information Criterium (BIC). By developing one ARIMA model for each of the time series 
there was no multiple testing and no corrections for multiple testing were necessary. All 
analysis was performed with SAS Enterprise guide 6.1 [SAS Institute Cary, NC, USA]. 
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Figure 1. Schematic examples of trends with upward and downward level shifts 

Figure 1A. Upward trend with upward level shift

 

Figure 1B. Downward trend with downward and upward level shift 
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6 STUDY 4: The impact of antipsychotic formulations 
on time to medication discontinuation in patients 
with schizophrenia: a Dutch registry-based 
retrospective cohort study (published: CNS drugs 
2021) 

 

van der Lee APM*, Önsesveren I*, Wierdsma AI, van Westrhenen R, Beekman ATF, de 

Haan L, et al. The Impact of Antipsychotic Formulations on Time to Medication 

Discontinuation in Patients with Schizophrenia: A Dutch Registry-Based Retrospective 

Cohort Study. CNS Drugs. 2021;35:451–60. doi:10.1007/s40263-021-00802-3. 

* Both authors contributed equally to this work 

ABSTRACT 

Background  
Many patients with schizophrenia discontinue antipsychotic medication, frequently with 

adverse outcomes. Although different antipsychotic formulations are associated with time 

to discontinuation, not much is known about the oral-weekly formulation. 

Objectives  
We aimed to investigate the impact of antipsychotic formulations on time to 

discontinuation, especially the oral-weekly formulation. 

Methods  
In a large registry-based retrospective cohort study from January 1, 2013 to December 31, 

2016 we determined the time to medication discontinuation during the follow-up period 

with antipsychotic formulations, including: oral, oral-weekly, depot or a combination of 

these. Schizophrenia patients, aged between 18-69 years were included and stratified 

according to the duration of recent antipsychotic use (taking the same formulation for 60 

days or less or for more than 60 days before follow-up: short-term or long-term recent 

antipsychotic use). Medication discontinuation was defined as discontinuation of current 

antipsychotic formulation. 

Results  
8257 patients were included for analyses. Overall, 80% of patients discontinued 

antipsychotic medication. Time to discontinuation was longer in those with long-term 

recent antipsychotic use before the follow-up period and longest for oral formulations. 

Patterns for discontinuation of oral-weekly and depot formulations were similar, 
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regardless the duration of recent antipsychotic use before follow-up. More prior 

discontinuations were also associated with shorter time to discontinuation. 

Conclusions  
Time to discontinuation differed considerably between formulations. The duration of 

recent antipsychotic use was a strong predictor of time to discontinuation. 

Discontinuation trends were similar for oral-weekly and depot formulations. Oral-weekly 

formulation—whose administration route are noninvasive—might therefore be 

considered an alternative to depot formulations. 

KEY POINTS 

• This is the first large registry-based cohort study of the differences in time to 

medication discontinuation between different antipsychotic formulations, 

uniquely including the oral-weekly formulation. 

• Time to medication discontinuation differed substantially between antipsychotic 

formulations, and the duration of recent antipsychotic use was as a strong 

predictor of it. 

• The discontinuation trends of the oral-weekly and depot formulations were 

comparable, suggesting that the oral-weekly formulation could be an alternative 

to depot formulations in case of non-adherence and injection refusal. 

 

INTRODUCTION 

Schizophrenia is a serious mental disorder associated with potential deterioration in 

cognitive, psychosocial and behavioural functioning [1]. There is evidence-based 

consensus that, in most patients, antipsychotic medication is an essential component of 

adequate treatment [2]. But although such treatment is known to have beneficial effects 

on several outcomes [3, 4], approximately half of patients are non-adherent [5-8]. Non-

adherence is associated with several potentially severe adverse events, such as relapses, 

hospitalizations, and suicide attempts [3, 4].  

Currently, long-acting injectable (LAI) antipsychotic medication is advocated in cases of 

non-adherence [9]. However, a substantial proportion of patients refuse it due to its 

invasiveness. In such cases, oral antipsychotic medication treatment with long-lasting 

effects (e.g. penfluridol with a weekly regimen) could be considered [10, 11]. 

Time to discontinuation is a global index for medication effectiveness, as, in a single index, 

it comprises several important aspects of treatment continuation, e.g. medication efficacy, 

safety, and tolerability [8, 12-15]. It can also be seen as a (proxy) measure for adherence 
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[8, 12]. Several observational studies have found that time to discontinuation varies 

between oral antipsychotic medications and their LAI counterparts [9, 12, 16]. 

But although observational studies are important in adherence research, the informed 

consent procedure may theoretically also introduce a bias, since only a selected group of 

committed patients are enrolled [17]. In an ideal scenario, such a bias would be overcome 

in naturalistic studies involving registry data, comprising all the patients in care, thus 

ensuring greater generalizability.  

Previous studies have focused on patients who had started a new treatment episode [9, 

17]. However, this creates a specific patient population that consists either of those who 

have recently been switched to a new medication, or of those who are being treated for 

the first time. Since schizophrenia is a chronic disorder usually requiring long-term 

treatment, these studies may have overlooked the possible effect of the duration of 

recent antipsychotic use on outcomes.  

Earlier studies that focused on time to discontinuation operationalized the assessment of 

this outcome in different ways, e.g. considering a variety of theoretical time gaps and 

grace periods. However, different grace periods may have significantly different impacts 

on discontinuation making it difficult to compare results between studies, and draw 

conclusions [18]. 

In this study we used Dutch health insurance company registry data to assess time to 

discontinuation with oral, oral-weekly, and depot formulations, or a combination of these. 

Since health insurance is mandatory for all residents of the Netherlands, inclusion of all 

insured patients created a generalizable sample of patients with schizophrenia. Results 

were stratified on the basis of the duration of recent antipsychotic use and the outcome 

was operationalized using real-world medication prescription patterns.  

We hypothesized that there would be considerable medication discontinuation during 

follow-up with a considerable impact of the duration of recent antipsychotic use before 

the follow-up period and formulation type. Finally, we hypothesized that the oral-weekly 

formulation, due to its non-invasive oral administration, would show non-inferior 

discontinuation trends compared to depot formulations.  
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METHODS 

Data source: Dutch computerized health insurance registry data  

All data were derived from the computerized health insurance registry data at Zilveren 

Kruis, a large Dutch health insurance company that at that time insured about 30% of the 

Netherlands’ 17 million inhabitants. According to the company’s internal analyses, those 

insured by Zilveren Kruis are representative of the Dutch population. Dutch health insurers 

process, check and reimburse claims under the strict rules of the Dutch Health Insurance 

Authority and prevailing privacy regulations. For this study, all reimbursed healthcare 

claims for all clients of Zilveren Kruis provided by all the health care providers under the 

Dutch Health Insurance Act were available. The data consisted of all psychiatric and 

somatic healthcare, including prescription medication. Selection and analysis were guided 

by the strict rules of the Dutch privacy laws and regulations. As the data in the study 

database could not be linked to individual patients, no informed consent or permission 

from a Medical Ethical Committee were necessary under Dutch and European laws. This 

study was carried out according to STROBE [19]. 

Study design and patient selection 

For this retrospective cohort analysis, all patients were included who were: 1) insured by 

the Dutch health insurer Zilveren Kruis over the whole period 2013-2016, 2) who had been 

exposed to antipsychotic medication on December 31, 2015, 3) who had been diagnosed 

with schizophrenia in 2013, and 4) whose age on January 1, 2013 had been 18-69 years.  

Time to discontinuation after December 31, 2015 in the follow-up year 2016 was assessed 

in patients using survival analyses (figure 1). Patients were stratified according to the 

antipsychotic formulation they used on December 31, 2015 combined with how long they 

were using that antipsychotic formulation. The amount of psychiatric treatment, as 

reflected by the costs of care comprising all delivered care, including (relapse-related) 

admissions, over 2014-2015 and patient characteristics were used to correct for the case-

mix of these patients in the survival analyses.  

Daily exposure to antipsychotic medication was estimated on the basis of the average 

prescription doses of antipsychotic medication in the dataset. Because the effective doses 

of antipsychotics per patients differed considerably, sensitivity analyses were performed 

using half and double the average prescription doses of antipsychotic medication in the 

dataset.  
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Measures 

In the supplementary material [ESM] it is explained how the average Defined Daily Dose 

(DDD) representative for the Netherlands was calculated and how for each patient the 

exposure days to antipsychotic medication were determined using the Dutch DDD.  

Dependent variable: time to discontinuation  

Time to discontinuation was the number of days between the date on which the baseline 

antipsychotic formulation status had been established (December 31, 2015) and the last 

day in 2016 before which the antipsychotic medication formulation status was switched, 

or on which there was no antipsychotic exposure. 

Independent predictor variables (covariates) 

Demographic variables 
There were two patient characteristics: age (January 1, 2013) and sex.  

Baseline antipsychotic formulation status on December 31, 2015  
Antipsychotic formulation status on December 31, 2015 was determined using Dutch DDD, 

and comprised four overall options: oral, oral-weekly, depot, mixed (any of the possible 

combinations of the first 3 formulations).  

Recent antipsychotic use 

Recent antipsychotic use was calculated by starting at baseline (December 31, 2015) and 

counting back the number of days before that day on which a patient had been on the 

same antipsychotic formulation. Recent antipsychotic use was divided into short-term 

recent use (60 days or less), and long-term recent use (61 days or more). We chose the 60-

day cut-off as it is consistent with definitions of newly initiated antipsychotic treatment in 

other studies [8, 12]. 

Psychiatric treatment over 2014-2015 
We measured the amount of elective psychiatric treatment (i.e. all outpatient non-crisis 

psychiatric treatment) and crisis psychiatric treatment (i.e. all crisis and inpatient 

psychiatric treatment) as reflected by the costs of care. The amount of psychiatric 

treatment was calculated using average national prices in euros and allocated to the 

quarter of the starting date. 

Psychotropic prescription co-medication (defined as all prescribed medication with an N at 

the first level of the ATC code and excluding antipsychotic medication) was measured over 

2014-2015 (see further explanation in the supplementary material [ESM]). Psychotropic 

prescription co-medication was divided into two categories: any psychotropic prescription 

co-medication, or nothing.  
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The number of discontinuation events was defined as the switches in antipsychotic 

medication formulation status, including no antipsychotic medication exposure, and was 

counted over 2014-2015. 

Analysis 

The time to discontinuation was analysed using Cox survival analyses to adjust for 

covariates. The Cox survival model was developed with forward selection of covariates 

until the fit of the model did not improve. Sensitivity analyses were performed using half 

and double the Dutch DDDs. All analyses were performed with SAS Enterprise guide 6.1 

[SAS Institute Cary, NC, USA].  

RESULTS 

Average DDDs in the Netherlands per formulation, and study population 

Table 1 presents the average DDDs used in the Netherlands. The dose of oral formulations 

in the Netherlands was 9% higher than the WHO DDD, and the depot dose was 45% 

higher. The oral-weekly dose was 25% lower than the WHO DDD. The number of patients 

exposed to antipsychotic medication on December 31, 2015 was 8257.  

Patient characteristics and amount of psychiatric treatment 

Overall, the baseline antipsychotic formulation status was as follows: oral formulations 

(6111, 74%, table 1), followed by depot (1219, 15%), mixed (486, 6%) and oral-weekly 

(441, 5%). Sixty-four percent of the patients were male, with somewhat higher 

percentages of males in the depot and mixed subgroups. The average age of the patients 

was 44, the oral-weekly subgroup being the oldest and the mixed subgroup being the 

youngest. Male patients were on average 5 years younger than female patients.  

Before the baseline date (December 31, 2015), 59% of all patients had used the baseline 

antipsychotic formulation for 60 days or less. The percentages of patients with a recent 

antipsychotic use for 60 days or less were 85% for the mixed formulation group, 67% for 

the depot subgroup, and 55% for the oral and oral weekly subgroups. Over 2014-2015, the 

average amount of elective psychiatric treatment (i.e. all outpatient non-crisis psychiatric 

treatment) was lowest in the oral subgroup and highest in the mixed subgroup. The oral 

and depot subgroups had the highest maximum amount of elective treatment. The 

average amount of crisis psychiatric treatment was also lowest in the oral subgroup, and 

highest (more than double) in the mixed subgroup. The highest amount of crisis treatment 

was in the depot subgroup.  

Over 2014-2015, the average amount of elective psychiatric treatment (i.e. all outpatient 

non-crisis psychiatric treatment) was lowest in the oral subgroup and highest in the mixed 
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subgroup. The oral and depot subgroups had the highest maximum amount of elective 

treatment. The average amount of crisis psychiatric treatment was also lowest in the oral 

subgroup, and highest (more than double) in the mixed subgroup. The highest amount of 

crisis treatment was in the depot subgroup.  

Over the same period, the percentage of patients taking psychotropic prescription co-

medication was highest in the oral and mixed formulation subgroups and lowest in the 

depot and oral-weekly subgroups. 

Over the same period, the average number of discontinuation events was highest in the 

oral subgroup; in the depot and mixed subgroups, it was low. The average number of 

discontinuation events was higher in the subgroup with short-term recent antipsychotic 

use, the highest being in the oral and oral-weekly subgroups. The average number of 

discontinuation events was lower in the subgroup with long-term recent antipsychotic 

use, the highest being in the oral-weekly and depot subgroups. In the follow-up period of 

2016 only 24% had had no discontinuation (table 2), the highest percentages being in the 

oral group (28%), followed by the oral-weekly group (17%), the depot group (12%) and the 

mixed group (7%). 

Most discontinuations in 2016 were changes to no antipsychotic medication (70%), the 

highest percentages being in the depot group (82%), followed by the oral-weekly group 

(79%), and the oral group (72%) (table 1). The lowest percentages were in the mixed 

group (9%).  

Survival analyses  

The final Cox survival model for time to discontinuation included the following covariates: 

baseline antipsychotic formulation status groups, number of discontinuation events, the 

interaction of baseline antipsychotic formulation status groups and number of 

discontinuation events, age, and sex. table 3 shows the covariates with the hazard ratios, 

confidence intervals and significance levels. The other potential covariates did not 

improve the model.  
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Table 2. Percentages of patients reaching the end of the follow-up year 2016 on the 
same antipsychotic formulation 

  Observed survival times 

  Oral Oral-

weekly 

Depot Mixed Total 

All 28% 17% 12% 7% 24% 

Short-term recent antipsychotic use 3% 2% 1% 1% 2% 

Long-term recent antipsychotic use 58% 35% 32% 42% 53% 

  Cox model adjusted survival times 

  Oral Oral-

weekly 

Depot Mixed Total 

All 23% 15% 10% 4% 20% 

Short-term recent antipsychotic use 2% 3% 2% 0% 2% 

Long-term recent antipsychotic use 51% 29% 26% 29% 46% 

 
 
 
 
Table 3. Cox survival model: hazard ratios, 95% hazard ratio confidence limits and P-
values 
    Hazard  95% Hazard ratio   
Covariate ratio  confidence limits P-value 

Oral long-term reference     
Oral short-term 7.99 7.37-8.66 <0.0001 
Oral-weekly short-term 6.60 5.57-7.81 <0.0001 
Oral-weekly long-term 1.71 1.38-2.11 <0.0001 
Depot short-term 6.86 6.12-7.70 <0.0001 
Depot long-term 1.88 1.62-2.19 <0.0001 
Mixed short-terma 14.64 12.81-16.73 <0.0001 
Mixed long-terma 1.65 1.19-2.31 0.003 
Number of discontinuation events 2014-2015 1.03 1.02-1.03 <0.0001 
Interaction number of discontinuation events with: 
  Oral short-term 0.98 0.98-0.99 <0.0001 
  Oral-weekly short-term 0.99 0.98-1.00 0.0026 
  Oral-weekly long-term 1.02 1.00-1.03 0.0611 
  Depot short-term 1.00 0.99-1.00 0.1763 
  Depot long-term 1.02 1.00-1.04 0.0193 
  Mixed short-terma 0.99 0.98-0.99 <0.0001 
  Mixed long-terma 1.02 0.95-1.10 0.5094 
Age 1.00 1.00-1.00 0.0117 
Male reference     
Female 1.17 1.11-1.23 <0.0001 

a In the Cox survival analyses all the combinations of formulations are combined into one group. 
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The Cox survival curve (figure 2a) shows the time to discontinuation for the eight baseline 

antipsychotic formulation status groups using the average DDDs for the Netherlands. The 

long-term recent antipsychotic use groups differed markedly from the short-term groups, 

the oral long-term group having the longest survival time, followed by the other long-term 

groups. The survival time for the short-term groups was much shorter, the mixed short-

term group being the shortest, with the other three groups following closely behind. After 

adjustment with the final Cox survival model, only 20% of all patients reached the end of 

follow-up without discontinuation, 2% in the short-term recent antipsychotic use 

subgroup and 46% in the long-term recent antipsychotic use subgroup (table 2). 

To show the effect of the interaction between the number of discontinuation events and 

the baseline antipsychotic formulation status groups, the model is displayed with no 

discontinuation events in 2014-2015 (figure 2b) and also with 20 discontinuation events 

(figure 2c). 

 

Figure 2. Cox survival curve time to discontinuation for eight baseline antipsychotic 

formulation status groups using the average Dutch DDDs 

The more discontinuation events there were in 2015-2016, the more the survival rates 

decreased. Survival was still the highest in the long-term recent antipsychotic use oral 
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subgroup, and the difference between this group and the other subgroups increased. 

Groups are defined according to their recent use of the antipsychotic formulation (short-

term recent antipsychotic use (60 days or less), versus long-term recent antipsychotic use 

(61 days or more)). 

Sensitivity analyses: half and double the average Dutch DDDs  

The results of the sensitivity analyses using half and double the average Dutch DDDs are in 

line with the results presented using the average Dutch DDDs in the main analysis. The 

results of the sensitivity analyses are presented in detail in the supplementary material 

[ESM].  

The patient characteristics and psychiatric history of the three dose sets were comparable.  

DISCUSSION 

This registry-based study was intended to determine the time to discontinuation with 

various antipsychotic formulations, including oral, oral-weekly, and depot, or various 

combinations of these in patients with schizophrenia. Our results show that substantial 

numbers of patients discontinued treatment. We showed that, overall, only 20% of 

patients reached the end of 1-year follow-up. However, discontinuation of antipsychotic 

medication was strongly associated with the duration of recent antipsychotic use before 

the index period: 46% of patients with a long-term recent antipsychotic use reached the 

end of follow-up without discontinuation, versus only 2% with a short-term recent 

antipsychotic use. Overall, considerable differences in discontinuation patterns were 

observed between formulation types. However, specifically, oral-weekly formulations and 

depot formulations showed similar discontinuation patterns after adjusting for important 

determinants, including the amount of (crisis) psychiatric treatment. 

Most studies on time to discontinuation are performed in populations with short-term 

recent antipsychotic use. These studies highlight the benefit of depot formulations on 

adherence by showing a longer time to discontinuation compared to those on oral 

formulations. Our results are in line with current literature [9, 16, 17]. 

On the other hand, studies on the time to discontinuation in patients with long-term 

recent antipsychotic use are limited. Zhu et al. compared the time to discontinuation for 

patients who had been treated with haloperidol or fluphenazine in oral and depot 

formulations for at least 60 days, reflecting the long-term recent antipsychotic use [12]. 

Unlike us, they found that time to discontinuation was longer in patients on depot 

formulations than in those on oral formulations. Two factors may explain the difference in 

findings. First, whereas Zhu and colleagues focused on two first-generation antipsychotic 

medications, our study focused on formulations. To improve generalizability, our analyses 
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included all possible antipsychotics in various formulations. However, this could have 

resulted in less discontinuation events, since, for instance, patients treated with oral 

formulations could switch between different oral antipsychotic medications, without 

being considered discontinuing the formulation of antipsychotic medication. 

Second, clinical characteristics may differ between patients initiated on different 

formulations across short-term and long-term recent antipsychotic use groups. Compared 

to patients on oral formulations, those on depot formulations are more likely to have a 

history of non-adherence, substance abuse, poor insight and more severe 

psychopathology than patients on oral formulations [16, 20, 21]. As these characteristics 

are reflected in the number of prior discontinuations, our findings show that clinical 

characteristics have a considerable effect on time to discontinuation. With regard to the 

long-term recent antipsychotic use, patients initiated on oral formulations could have 

beneficial clinical characteristics, which could explain the results favouring the oral 

formulation. To overcome potential bias by indication, we adjusted our results for 

potentially relevant patient and clinical characteristics (e.g. psychiatric treatment history 

and number of prior discontinuation events). Even so, possible residual confounding 

cannot be ruled out. 

As mentioned before, studies on the associations between time to discontinuation and 

antipsychotic formulation in those with a long-term recent antipsychotic use are limited. 

Therefore, our findings contribute to our understanding of this important matter.  

In this study we focused on various antipsychotic formulations, including the oral-weekly 

formulation. Penfluridol is the only oral-weekly antipsychotic available in this formulation. 

A Cochrane review showed the safety and efficacy of penfluridol to be comparable to 

depot formulation. As it was also better at “keeping the patients in treatment”, it may 

help reduce adherence problems in patients who refuse depot formulations because of 

invasiveness [10, 11]. Our results show that, overall, penfluridol showed a pattern of 

discontinuation similar to depot formulation. These results are promising: penfluridol is 

prescribed mainly to a subgroup of patients who are seen as more challenging than 

patients receiving depot and who may refuse injections. Another interesting group in this 

study is the mixed-formulation group. In the short-term recent antipsychotic use 

subgroup, mixed formulations showed the shortest time to discontinuation. There are two 

possible explanations for this. Either the patients using this formulation were in transition 

to another formulation, or the treating psychiatrist decided to increase the effectiveness 

of therapy by starting a short-term add-on therapy. On the other hand, the pattern for 

mixed formulations in patients with a long-term recent antipsychotic use was comparable 

to the pattern for patients on depot and oral-weekly formulations, representing a more 

“complex” subgroup of patients.  
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Strengths and limitations  
This study used registry data of a large health insurer whose population is representative 

for the Netherlands. As health insurance coverage is mandatory for Dutch citizens, 

financial barriers to adequate treatment are very low. Therefore, this study based on 

registry data increases the generalizability of its results by reflecting not only the 

heterogeneity within the population, but also includes unstable and vulnerable patients. 

Unlike ours, observational studies with registry data performed in other countries may, 

due to differences regarding healthcare policy, have focused on less vulnerable patients 

with sufficient financial support, potentially affecting generalizability.  

Previous studies on this topic have used various methods to assess time to 

discontinuation—e.g. different theoretical time gaps and grace periods. Such differences 

of strategy make it difficult to compare results and draw conclusions. For example, 

different grace periods seem to have significant impacts on discontinuation [18]. In our 

study, time to discontinuation was assessed on the basis of average daily maintenance 

doses. We think that this provided a more valid measure of DDD in this context than the 

theoretically given WHO DDD (table 1). Since doses may also vary from patient to patient, 

we performed sensitivity analyses with half and double the calculated average DDD. These 

analyses showed similar patterns in the time to discontinuation. To the best of our 

knowledge, this is also the first study in this context to focus on an oral-weekly 

formulation.  

The following limitations have to be acknowledged. First, we used time to medication 

discontinuation as a measure for adherence. While this is in line with previous literature, 

this index focuses not only on adherence, but comprises several other important aspects 

too [8, 12]. Previous studies have therefore used it as a global index for effectiveness 

rather than a measure solely of adherence [13-15]. 

The second limitation is that registry data contain important information on prescription 

pick-ups—which, however, do not necessarily result in adequate self-administration. 

Third, we provided no information on specific antipsychotic medications within the 

formulations. While it is known that differences in time to discontinuation can be 

associated with specific antipsychotic medications within the same formulation, our study 

focused not on the effect of specific antipsychotic medications on time to discontinuation, 

but on the effect of formulation type [13]. Fourth, the oral group included patients using 

clozapine, who represent a unique subgroup of treatment-refractory patients. As this 

group comprised a small proportion of the overall sample, we do not expect it to have had 

a large effect on the outcomes. Fifth, even after adjustment for several relevant patient 

and clinical characteristics—including mental health care costs as a marker of 

complexity—some residual confounding (by indication) cannot be ruled out. If so, this 
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might help explain the differences between patterns across the groups of short-term and 

long-term recent antipsychotic use. However, as our findings demonstrate, it is important 

to emphasize the relevance of “complexity” in the effect on time to discontinuation. For 

example, the group with long-term recent antipsychotic use may have been a more stable 

and better-treated subpopulation, which would explain the longer time to discontinuation 

compared to the short-term recent antipsychotic use group. This could explain why the 

oral formulation in the long-term recent antipsychotic use group had the longest time to 

discontinuation.  

Another limitation is that the oral-weekly formulation comprised only penfluridol. This 

may have introduced a bias, since patients treated with penfluridol would reach the 

outcome discontinuation faster than those switched to other antipsychotics within the 

same formulation; patients on other formulations could switch between antipsychotic 

medications within the same formulation and still be considered as continuing their 

antipsychotic medication treatment. Continuation within oral daily and depot 

formulations may therefore have been overestimated. Since the oral-weekly formulation 

and depot formulations showed a comparable pattern regarding time to discontinuation, 

this can be interpreted as further evidence that penfluridol is not inferior to depot 

formulations.  

Finally, although naturalistic studies based on registry data have their strengths, the 

records in our study provided limited clinical information on patients due to its nature. 

Therefore, to provide additional information about the clinical use of different 

formulations, we recommend further studies based on more clinical characteristics.  

Conclusions 

In conclusion, the results of the current registry-based study show that, overall, a 

considerable proportion of patients discontinue medication. We also found that time to 

discontinuation was strongly associated with the duration of recent antipsychotic use. 

Thirdly, the patterns of time to discontinuation with the oral-weekly formulation were 

similar compared to depot formulation. Therefore, the oral-weekly formulation could be 

considered a good alternative to depot medication, in cases of non-adherence or refusal 

to have injections. In addition, further research on adherence should not overlook the 

substantial effect of the duration of recent antipsychotic use. 
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SUPPLEMENT 

The impact of antipsychotic formulations on time to medication 
discontinuation in patients with schizophrenia: a Dutch registry-based 
retrospective cohort study 

METHODS 

Available prescription data in the database 

The following data were available on each medication delivery: delivery date, type of 

antipsychotic medication, formulation, ATC classification, and the amount of medication, 

which was expressed in the number of Defined Daily Doses (DDDs). According to the WHO 

definition, the DDD is the assumed average maintenance dose per day for a medication 

used for its main indication in adults [1]. For example, 1 DDD Haloperidol oral = 8 mg, and 

1 DDD Haloperidol depot =3.3 mg. In the Anatomical Therapeutic Chemical (ATC) 

classification system, the active substances are divided into different groups according to 

the organ or system on which they act, and according to their therapeutic, 

pharmacological and chemical properties. All medication is coded with numbers and 

letters. For example, the code for antipsychotic medication starts with “N05A”; the ATC 

code for Haloperidol is “N05AD01”. 

Formulations 

All antipsychotic medications were categorized in terms of four formulations: oral, oral-

weekly, depot, or mixed, the latter applying when a patient had received any combination 

of oral, oral-weekly, or depot.  

Estimating average DDD representative for the Netherlands 

First, it should be noted that average daily doses as used in the Netherlands, as is the case 

in all countries, will differ from the theoretical international average WHO doses. This is 

because patient populations and prescribing preferences differ over countries. To 

calculate the number of days per patient for whom the antipsychotic medication delivery 

would be sufficient, we divided the amount of prescribed medication by the average daily 

doses representative of the Netherlands.  

To derive the average daily doses used in the Netherlands, we selected periods of at least 

365 days in which patients had received antipsychotic medication without intervals 

between delivery dates for more than 92 days. In addition, periods were discarded when 

combinations of formulations were used. The reason for choosing 92 days is that 

prescriptions are generally supplied for a maximum of 3 months [2, 3]  
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Over the selected periods, we counted the total number of DDDs and the total number of 

days covered per prescribed formulation. The Dutch DDD per formulation was the total 

number of DDDs divided by the total number of days covered per prescription till the next 

prescription pick-up.  

Antipsychotic status per day  

To calculate the number of days and the date until which a prescribed antipsychotic had 

provided exposure to the medication, we divided the amount of that antipsychotic 

medication by the corresponding average Dutch DDD (see the calculation example). This 

enabled us to obtain each patient’s antipsychotic medication status for each day in the 

study period. There were five overall options for this antipsychotic status: oral, oral-

weekly, depot, mixed (any of the possible combinations of the first 3 formulations), or no 

antipsychotic exposure. 

Calculation example of exposure days 

In this example it is calculated how many days a patient is exposed to a sufficient amount 

of antipsychotics when ten tablets of 10 mg haloperidol are prescribed. Eight mg 

haloperidol corresponds with 1 DDD haloperidol according to the WHO [1]. A 10-mg tablet 

corresponds with 1.25 DDD. A prescription of 10 tablets of 10 mg haloperidol was 10 times 

1.25 DDD = 12.5 DDD rounded up to 13 exposure days.  

Using the average Dutch DDD (which is 1.09 times the WHO DDD, see table 1), the number 

of exposure days on a prescription of the same ten 10-mg tablets of haloperidol was 12.5 

DDD divided by 1.09 = 11.5, rounded up to 12 exposure days. Using half the average DDDs 

in the sensitivity analysis (table 1) the number of exposure days would be: 12.5 

DDD/0.54=23.1 rounded up to 24 exposure days and using double the average DDDs 

(table 2) it would be: 12.5 DDD/2.17=5.8 rounded up to 6 exposure days. 

References 

1. WHO Collaborating Centre for Drug Statistics Methodology, Guidelines for ATC classification and 
DDD assignment 2013. Oslo, 2012. 

2. Dutch medication prescription guideline. [cited; Available from: 
https://www.rijksoverheid.nl/onderwerpen/geneesmiddelen/vraag-en-antwoord/voor-hoeveel-
dagen-mag-mijn-arts-medicijnen-voorschrijven Accessed 10 July 2020. 

3. Dutch medication prescription protocol. [cited; Available from: 
https://www.nhg.org/sites/default/files/content/nhg_org/uploads/medicatie_voorschrijven_nie
uwe-_actuele_of_recente_medicatie_-_protocol_nhg_versie_2.2.doc Accessed 10 July 2020. 

 

 

https://www.rijksoverheid.nl/onderwerpen/geneesmiddelen/vraag-en-antwoord/voor-hoeveel-dagen-mag-mijn-arts-medicijnen-voorschrijven
https://www.rijksoverheid.nl/onderwerpen/geneesmiddelen/vraag-en-antwoord/voor-hoeveel-dagen-mag-mijn-arts-medicijnen-voorschrijven
https://www.nhg.org/sites/default/files/content/nhg_org/uploads/medicatie_voorschrijven_nieuwe-_actuele_of_recente_medicatie_-_protocol_nhg_versie_2.2.doc
https://www.nhg.org/sites/default/files/content/nhg_org/uploads/medicatie_voorschrijven_nieuwe-_actuele_of_recente_medicatie_-_protocol_nhg_versie_2.2.doc


 

 

115 Chapter 6 | STUDY 4: antipsychotic formulations on time to medication discontinuation 

SENSITIVITY ANALYSES 

Half and double the average DDDs for the Netherlands and study 
population 

Table 1 (see the main text) presents the average DDDs calculated for the Netherlands, 

with half the average DDDs in table 1 and double the average DDDs in table 2. Using half, 

average, or double Dutch DDDs lead to different number of days an antipsychotic would 

be effective for patients. The level used in the three analyses determined if a patient had 

exposure to antipsychotic medication on December 31, 2015 and if that patient would be 

selected in that analysis. The lower the doses, the longer the exposure would have been, 

and the higher the number of patients who would have been exposed to antipsychotics on 

December 31, 2015. The number of patients in the cohort when using the average Dutch 

DDDs in the analysis was 8257; the number using half the average Dutch DDDs was 8603, 

and the number using double the Dutch DDDs was 7818. 

Patient characteristics and history of psychiatric treatment 

Patient characteristics and psychiatric history of the study population using half (table 1) 

and double (table 2) the average Dutch DDDs are comparable with the study population 

using the average Dutch DDDs (see main text table 1).  

The average number of discontinuation events over 2014-2015 was much lower in the 

study population selected using half the average DDDs compared with the study 

population using the average DDDs with higher levels of discontinuation events in the oral 

and mixed groups. The average number of discontinuation events in the study population 

selected using double the average DDDs was much higher than the study population using 

the average DDDs with higher levels of discontinuation events in the oral and mixed 

groups.  

When double the average DDDs were used, the percentage of patients in the short-term 

group was very high. But in the long-term groups, only six patients were left in the mixed 

group, too few to indicate reliable survival times. At 45, the number of patients in the oral-

weekly long-term group was small.
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Survival analyses 

Comparison cox survival: half the average DDD versus the average DDD 
Cox survival curve (figure 1b) shows the time to discontinuation for the eight baseline 

antipsychotic formulation status groups using half the average Dutch DDDs. The survival 

times were higher than when using the average doses (figure 1a). Figure 2a from the main 

text is replicated in figure 1a to make comparisons between the three dose sets possible 

within this supplement.  

The long-term groups, using half the average doses (figure 1b), showed the highest 

survival compared to the short-term groups. The mixed long-term group had the lowest 

survival of the long-term groups but still much higher than the short-term groups. There 

was not much difference between the oral-weekly and depot long-term groups.  

The differences in survival between the short-term groups were larger than when using 

average doses. The survival time of the oral short-term group was lower than the survival 

times from oral-weekly and depot, which showed almost the same pattern.  

Comparison cox survival: double the average DDD versus the average DDD 
Cox survival curve (figure 1c) shows the time to discontinuation for the eight baseline 

antipsychotic formulation status groups using double the average Dutch DDDs. The 

survival times were lower than when using the average doses (figure 1a). The survival time 

for oral short-term was highest, followed by the oral-weekly and the depot long-term 

groups. The survival time of all the short-term groups was very short. 
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DDD Defined Daily Dose 

Figure 1. Cox survival curve time to discontinuation for eight baseline antipsychotic 
formulation status groups  
Groups are defined according to their recent use of the antipsychotic formulation (short-
term recent antipsychotic use (60 days or less), versus long-term recent antipsychotic use 
(61 days or more))
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7 STUDY 5: Discontinuity of psychiatric care for 
patients with schizophrenia, relation to previous 
psychiatric care and practice variation between 
providers: a retrospective longitudinal cohort study 
(published BMC Psychiatry 2021) 

van der Lee APM, Hoogendoorn A, de Haan L, Beekman ATF. Discontinuity of psychiatric 

care for patients with schizophrenia, relation to previous psychiatric care and practice 

variation between providers: a retrospective longitudinal cohort study. BMC Psychiatry. 

2021 Dec 29;21(1):319.  

Abstract 

Background 
Patients with schizophrenia need continuous integrated healthcare, but many discontinue 

their treatment, often experiencing adverse outcomes. The first objective of this study is 

to assess whether patient characteristics or treatment history are associated with 

discontinuity of psychiatric elective care. The second objective is to assess whether 

practice variation between providers of psychiatric care contributes to discontinuity of 

elective care. 

Methods 
A large registry-based retrospective cohort of 9194 schizophrenia patients, who were 

included if they received elective psychiatric care in December 2014-January 2015. Logistic 

regression models were used to identify predictive factors of discontinuity of care. The 

dependent variable was the binary variable discontinuity of care in 2016. Potential 

independent predictive variables were: age, sex, urbanization, and treatment history in 

2013-2014. Practice variation between providers was assessed, adjusting for the case mix 

of patients regarding their demographic and care utilization characteristics. 

Results 
12.9% of the patients showed discontinuity of elective psychiatric care in the follow-up 

year 2016. The risk of discontinuity of care in 2016 was higher in younger patients 

(between age 18 and 26), patients with a history of receiving less elective psychiatric care, 

more acute psychiatric care, more quarters with elective psychiatric care without 

antipsychotic medication, or receiving no elective treatment at all. No evidence for 

practice variation between providers was found. 
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Conclusions 
Our findings show that the pattern of previous care consumption is an important 

prognostic factor of future discontinuity of elective care. We propose that previous care 

consumption can be used to design strategies to improve treatment retention and focus 

resources on those most at risk of dropping out. 

Keywords  
Schizophrenia, continuity of care, elective care, practice variation, logistic regression 

Background 

Schizophrenia is a severe mental illness with often considerable impact on psychosocial 

functioning and quality of life [1–4]. Although most subjects diagnosed with schizophrenia 

show persistent vulnerability for a psychotic relapse, most patients are able to cope with 

possible persistent problems and about 30% of the patients experience a full clinical and 

functional recovery. The life expectancy of patients with schizophrenia is 15-25 years 

shorter, which is attributed to more suicides, severe side effects of antipsychotic 

medication and somatic comorbidities [5–15]. Patients require continuous, integrated 

healthcare which consists of community-oriented psychiatric and somatic care [1, 16–22]. 

Such treatment may help to prevent psychotic relapse and early mortality. Continuous 

integrated healthcare may also reduce costly acute interventions such as crisis treatment 

or hospitalization. Although all inhabitants in the Netherlands have access to quality 

healthcare for somatic and mental health problems and experience few financial barriers, 

not all patients with schizophrenia receive continuity of care [23, 24]. In two recent 

studies on large cohorts of patients with schizophrenia in the Netherlands, we found that 

over 3 years 73% of patients received continuity of care [21] and over 6 years 59% of 

patients [25] received continuity of care. Variation in continuity of care among patients 

can be attributed to patient characteristics, differences in the type of mental healthcare 

provided to the patient, and differences in the organization of the healthcare system. 

Knowledge about the factors driving discontinuity of healthcare may help implementing 

strategies to improve continuity of healthcare. For instance, by stratifying strategies which 

focus resources on those most at risk of dropping out. Or by improving continuity of 

treatment delivery in providers delivering suboptimal care. 

We therefore examined the association between discontinuity of healthcare and (i) 

patient characteristics, (ii) patients’ treatment history, and (iii) mental healthcare 

providers. The object is to disentangle the factors hindering patients with schizophrenia 

from accessing continuity of integrated healthcare. Given a well-endowed health system 

with relatively few financial barriers to healthcare, our hypothesis is that discontinuity of 

care is determined by patient characteristics as well as treatment and provider 

characteristics. 
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Methods 

Study design and patient selection 

We examined discontinuity of care using a retrospective longitudinal cohort study design. 

Patients in the health insurance registry of the health insurer Zilveren Kruis were included 

in the current study if they had a diagnosis of schizophrenia in the period of 2013-2014 

and if they received at least one day of elective psychiatric treatment in December 2014 or 

January 2015 as registered in the health insurance registry of Zilveren Kruis. Patients had 

to be insured by Zilveren Kruis for the whole study period 2013-2016 and had to be 18-69 

years of age on 1-1-2015. Patients may have suffered their first episode of schizophrenia 

in 2013-2014, or may have had more episodes before 2013. Therefore, our sample is 

representative of the treated population with schizophrenia with an age of 18 to 69 years. 

The year 2016 was used as the follow-up period to determine discontinuity of care. A 

claim for elective psychiatric treatment could last 365 days. Therefore, that episode of 

elective psychiatric treatment was finished before or in January 2016, followed by new 

treatment episodes according to the professional guidelines [26].  

From this selection, only patients treated by providers with at least 50 patients in this 

dataset were included. All patients insured by Zilveren Kruis who met the selection criteria 

were included. 

 

In summary, the inclusion criteria were: 

● A DSM‐IV diagnosis of schizophrenia in 2013‐2014.  

● Insured by Zilveren Kruis during the entire study period 2013‐2016. 

● 18‐69 years of age on 1‐1‐2015. 

● Receiving elective psychiatric treatment in December 2014 or January 2015, and  

● treated by a provider with at least 50 patients with schizophrenia in the dataset. 

Data source: Dutch computerized health insurance registry data 

All Dutch health insurance companies in the Netherlands keep thorough track of all claims 

and insurance data concerning the Dutch Health Insurance Act. The health insurance 

processes, including the data collection processes, are well regulated and monitored by 

the Dutch Healthcare Authority [27]. Zilveren Kruis is a major health insurance company 

which insures 30% of Dutch inhabitants.  

In the Netherlands, healthcare is financed using the diagnoses treatment system (DBC). 

Every psychiatric treatment DBC-claim can last up to 365 days, except DBC-claims for crisis 

psychiatric treatment, which can last up to 28 days. The diagnoses of patients with 

schizophrenia are made by the psychiatrist who is treating the patient. The amount of 

psychiatric care patients received can be measured using the costs of DBC-claims: 
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outpatient care is paid per minute and inpatient care by day and intensity of care 

provided. 

The data collection and analyses of this study were performed under the strict privacy 

rules and regulations of the Dutch laws and the health insurance companies. Patients in 

the analysis could not be identified, therefore no informed consent or approval of a 

Medical Ethical Committee was necessary. 

Measures 

Dependent variable: discontinuity of psychiatric care 2016 
Discontinuity of psychiatric care was established when the patient neither received 

elective outpatient psychiatric care nor antipsychotic medication in at least one of all four 

quarters in 2016. 

Independent variables 
Discontinuity of psychiatric care might be affected by the severity of the symptoms of 

schizophrenia and side effects of antipsychotic medication. Patients with more severe 

symptoms or severe side effects often receive less elective and more acute psychiatric 

care. Therefore, a proxy for the severity of symptoms and side effects can be provided by 

information about the psychiatric care a patient has received in the past.  

The prevalence of patients with schizophrenia is higher in urban areas compared to rural 

areas [28, 29]. Patients in urban areas may differ in severity of symptoms and side effects.  

The healthcare system in the Netherlands is the same for all patients: they are covered by 

the same compulsory healthcare and health insurance system [30, 31]. Therefore, all 

inhabitants in the Netherlands have access to quality healthcare for somatic and mental 

health problems and experience few financial barriers to access their healthcare. Local 

variation in the level of continuity of care across mental healthcare institutes may be 

caused by case mix differences or by local practice variation.  

Available independent variables were: age, sex, urbanization, and treatment history 2013-

2014. 

Age, sex, and urbanization 
The patient characteristics that were available for our analysis were age, sex, and degree 

of urbanization on 1-1-2015. The 4-digit postal code of residence on 1-1-2015 was used to 

determine which of the five levels of urbanization [32] the patient lived in. 

Treatment history 2013-2014 
Treatment history 2013-2014 was measured in three ways: 

First: For each of the eight quarters of the period 2013-2014, we labeled if a patient 

received elective psychiatric care, distinguishing four types of elective psychiatric 

treatment: (i) receiving both elective psychiatric treatment and antipsychotic medication, 

(ii) receiving elective psychiatric treatment only, (iii) receiving antipsychotic medication 
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only, and (iv) receiving neither elective psychiatric treatment nor antipsychotic 

medication. For each of the four types of elective psychiatric treatment, the number of 

quarters was counted over the eight quarters in the period 2013-2014. 

Second: The amount of psychiatric treatment a patient received over 2013-2014 was 

measured in two ways: (1) amount of elective psychiatric care, measured as total cost of 

elective psychiatric care; (2) amount of acute psychiatric care, measured as total cost of 

acute psychiatric care (crisis treatment or hospitalization). The costs of psychiatric care 

were calculated using average national prices in euros. 

Third: If a patient received treatment for alcohol and/or opioid dependence was also 

measured. The reason is that alcohol and opioid dependence may complicate treatment 

and cooperation with treatment [33–37]. Alcohol and opioid dependence was measured 

in two ways: using diagnoses of addiction (DSM-IV) or the usage of medication which had 

ATC codes for treatment of alcohol and opioid dependence (N07BB, N07BC) [38, 39]. 

Alcohol and opioid dependence was divided into two categories: any alcohol or opioid 

dependence or none. 

Allocation patients to psychiatric care providers 

First, we allocated patients in the dataset to the healthcare provider delivering elective 

psychiatric treatment on 1-1-2015.  

Second, if a patient did not receive elective psychiatric treatment on that day, then 

patients were allocated in the dataset to the last healthcare provider delivering elective 

psychiatric treatment in December 2014 or January 2015. Patients without elective 

psychiatric treatment in that period were not selected.  

Third, only patients allocated to providers with at least 50 patients with schizophrenia in 

the dataset were included. We assumed that those providers had enough experience to 

provide appropriate continuous psychiatric care, which is often complicated for these 

patients. 

Overview study design 

Figure 1 summarizes the different study periods. The entire study period was used as a 

first inclusion criterion: patients had to be insured at Zilveren Kruis during the entire 

period. 

Over 2013-2014 patient treatment history was measured in three ways: the number of 

quarters patients received any of the four different types of elective psychiatric treatment, 

the amount of elective care received, the amount of acute care received, and treatment of 

alcohol or opioid dependence.  

In the center is the two-month period around 1-1-2015 that was used as the second 

inclusion criterion: patients were included if they received some elective psychiatric 

treatment in that period. Those patients were allocated to the provider of that elective 
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treatment.  

The follow-up period (2016) was used to determine the outcome variable: discontinuity of 

care.  

Figure 1. Study design 

Analysis 

Stepwise logistic regression was used to identify predictive factors of discontinuity of care. 

The dependent variable was the binary variable discontinuity of care in 2016. Potential 

independent predictive variables were: age, sex, urbanization, treatment history 2013-

2014 as measured: the number of quarters in which each of the four types of elective 

treatment was received, the amount of elective psychiatric care, the amount of acute 

psychiatric care, and alcohol or opioid dependence. 

First, the univariate relation between each of the prognostic variables and discontinuity of 

care was analyzed using the log odds of the dependent variable discontinuity of elective 

psychiatric care. This was done to check the assumption of a linear relation of the 

continuous prognostic factors to discontinuity of care. In addition, collinearity between 

the prognostic factors was inspected using Pearson correlation coefficients. 

Second, stepwise logistic regression was performed. A significance level of 0.05 was 

required for adding prognostic variables to the stepwise logistic regression model. The 

Akaike information criterion (AIC) was used to select the model [40]. Adjusted R2 

(Nagelkerke R2), the Hosmer and Lemeshow goodness-of-fit test were calculated for the 

final selected model. 

Third, variation between providers was assessed. First, the observed number of patients 

per provider who had discontinuity of care was measured. Then, for each provider, the 

expected number of patients with discontinuity of care was estimated from the final 

model of the stepwise logistic regression, thus adjusting for all relevant differences in 

available demographic and care characteristics. Next, for each provider, the standardized 

event ratio (SER) was calculated as the ratio of the observed number of cases to the 

expected number of cases [41]. A 95%-confidence interval was computed using the 

method of Rothman Greenland [42]. The null hypothesis that there was no significant 

practice variation was tested using a Chi-square test with k-1 degrees of freedom (k is the 

number of providers) [43].  

 

All analyses were performed using SAS Enterprise guide 6.1 [SAS Institute Cary, NC, USA]. 
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RESULTS 

Demographic and care characteristics of the study sample 

Application of the inclusion criteria to the registry data of Zilveren Kruis resulted in a study 

sample of 9194 patients. The average age of the patients was 45.6. Women had an 

average age of 48, while men were 4 years younger with an average age of 44. Of all 

patients, 35.8% were women (table 1). Over half of the patients (53.6%) lived in highly 

urbanized areas (compared to 23% of all Dutch inhabitants [32]). Diagnosis of alcohol or 

opioid dependence, or treatment for these disorders, was received by 5.5% of the 

patients. 

Table 1. Demographic and treatment characteristics of the study sample (n=9194) 

1) Amount of elective psychiatric care in the two-year period; 2) Amount of acute psychiatric care in 

the two-year period; 3) Number of quarters within the two-year period given the types of care: 

E=Elective psychiatric care; A=Antipsychotic medication; 

Linearity assumption of logistic regression 

Inspection of the univariate relation between discontinuity of care and the continuous 

demographic and care characteristics showed that age and amounts of elective and acute 

psychiatric care did not satisfy the linearity assumption. Therefore, categorical scales for 
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these continuous prognostic variables were constructed, creating categories that matched 

the nonlinearity in the relationships with discontinuity. Thus, age was divided into five 

categories: 18-22 years, 23-26 years, 27-38 years, 39-61 years, and 62-69 years. Of these 

categories, category 39-61 contained the most patients (59.4%) and category 18-22 the 

least (2.3%, see table 1). Besides the nonlinear relation to discontinuity, the amounts of 

both elective and acute psychiatric care showed spikes because of the structure of tariffs 

and very long thin tails. The amount of elective care was divided into two categories: up to 

€3000 (13.3%) and higher. The amount of acute care was divided over 5 categories: €0; €0 

- € 10000; €10000 - €60000; €60000 - €90000, and more than €90000. Most patients 

(72.8%) did not receive acute psychiatric care. 

Patients can have any of all possible combinations of the four types of elective care. On 

average patients' usage of both elective psychiatric care and antipsychotic medication was 

the highest (5.97 out of 8 quarters in 2013-2014), while patients' average usage of neither 

type of elective care was 0.52 out of 8 quarters. A large group of patients received optimal 

psychiatric care every quarter, but there was still much variation in which combinations of 

types of care patients received. We found that there was a large group of 4569 patients 

(50%) who received both elective psychiatric care and antipsychotic medication during all 

eight quarters. A small group of 316 patients (3%) received only elective psychiatric care 

during all eight quarters. Three patients received only antipsychotic medication during all 

eight quarters, and just one patient had no treatment at all over all quarters. Other 

patients received other combinations of the four types of care over the eight quarters.  

The relationship between demographic and care characteristics and 
discontinuity of care 

Of all patients in the cohort, 12.9% had discontinuity of elective psychiatric care in 2016 

(table 2). This is less than an expected 16% based on the data from a previous cohort [21]. 

Difference in the prevalence of discontinuity between men (12.4%) and women (13.8%) 

was not statistically significant (p=0.068). 

Urbanization and alcohol and opioid dependency were not statistically significantly related 

to discontinuity (table 2). Age, elective care, acute care, and number of quarters showed 

statistically significant relations with discontinuity. Discontinuity was highest in the age 

group of 18-22 (28.4%) and lowest in the age group of 39-61 (11.1%). Discontinuity was 

most prevalent (19.6%) in those receiving relatively little elective psychiatric care (costs of 

€3000 or less). Regarding acute psychiatric care, the highest prevalence of discontinuity 

(27.9%) was found in the small group receiving the most acute psychiatric care (costs of 

€90.000 or more). The lowest prevalence of discontinuity (11%) was found in the group 

without previous acute care. 
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As was expected, discontinuity was less likely in patients with a history of receiving both 

elective psychiatric care and antipsychotic medication during more quarters (odds 

ratio=0.75, p<0.001) (table 2). The risk of discontinuity was higher in patients with a 

history of receiving either only elective psychiatric care without antipsychotic medication 

(odds ratio=1.36, p<0.001), or more quarters without any elective psychiatric care or 

antipsychotic medication (odds ratio=1.35, p<0.001). 
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Table 2. The relationship between demographic and care characteristics and 
discontinuity of care (n=9194)

 
1) Amount of elective care in the two-year period; 2) Amount of acute care in the two-year period; 3) 
Number of quarters within the two-year period receiving types of care: E=Elective psychiatric care; 
A=Antipsychotic medication; 

The large group of 4569 patients who had optimal care (both elective psychiatric care and 

antipsychotic medication) in all eight quarters before follow-up showed very low 

discontinuity (5%) in 2016. The small group of 316 patients receiving elective psychiatric 

care but no medication during the preceding eight quarters were at a much higher risk of 

discontinuity (36.4%).  
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Logistic regression 

In our multivariate analyses, the adjusted R2 for the selected model was 17.8%. The 

prognostic factors for discontinuity in the model were: age, amount of elective psychiatric 

care, amount of acute psychiatric care, the number of quarters receiving both elective 

psychiatric care and antipsychotic medication, the number of quarters receiving 

antipsychotic medication only, and number of quarters receiving no elective psychiatric 

care nor antipsychotic medication (table 3). Using other prognostic factors did not 

improve AIC. 

Table 3. Regression parameters of the final logistic regression model obtained from 
stepwise forward variable selection (n=9194)

 
1) Costs of elective care in the two-year period; 2) Costs of acute care in the two-year period; 3) 
Number of quarters within the two-year period receiving types of care: E=Elective psychiatric care; 
A=Antipsychotic medication; 4) One of the four variables was not entered into the model due to 
perfect multicollinearity, since for each patient these four variables add up to 8. 

Practice variation 

The observed proportion of discontinuity and the expected proportion of discontinuity 

from the logistic regression model were combined to obtain an expected level of 

discontinuity for each provider. The standardized event ratios (SER) and the corresponding 

95% confidence interval were calculated. Figure 2 displays SER scores and the 

corresponding confidence intervals for all care providers, sorted according to their 
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number of patients. We arranged the providers in this way because we expected that 

practice variation may be linked to the number of patients treated by the care provider. As 

could be expected, the size of the confidence intervals became smaller when the number 

of patients per provider increased. A SER within a confidence interval below 1, indicates 

that there were less observed cases than expected and that the ratio between observed 

and expected numbers differed statistically significantly from 1, while a SER within a 

confidence interval above 1, indicates vice versa that there were more observed cases 

than expected. It turns out that the 95% confidence intervals of only two providers were 

above 1, while none were below 1. 

To evaluate the presence of practice variation, we tested the null hypothesis that all SERs 

are equal to 1 using the corresponding chi-square test. This resulted in a nonrejection of 

the null hypothesis (χ2(21) = 26.4, p-value = 0.19), indicating that no evidence for practice 

variation was found. 

 

 
Figure 2. SER and 95% confidence intervals of 22 psychiatric care providers 
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Discussion  

In this paper, we aimed to disentangle factors associated with discontinuity of care among 

a large cohort of patients with schizophrenia in the Netherlands. We included 9194 

patients from the records of the largest Dutch health insurance company. With this data, 

we were able to reconstruct the care received before the elective psychiatric care in 

December 2014-January 2015 and to prospectively test a series of putative predictors of 

the risk of discontinuity of care. Of all patients with schizophrenia who were receiving 

elective psychiatric care around 1-1-2015, 12.9% showed discontinuity of such care in 

2016. This is less than an expected 16% based on the data from a previous cohort [21]. 

There are some differences between the two studies which have potential effects on 

discontinuity. The previous cohort over 2008-2011 was a mix of patients who did and did 

not receive elective care in a time with few co-payments. The present cohort contained 

only patients, who received elective psychiatric care, in a time when much higher co-

payments were due. Elective care coincides with less discontinuity, and higher co-

payments coincides with more discontinuity [21, 25]. We know of no other factors that 

may be responsible for this difference in the risk of discontinuity of care between the 

earlier and the current study.  

In the current study, we found that the risk of discontinuity of care was higher in patients 

between the ages of 18 and 26, or who had more erratic patterns of care use before 

inclusion. Erratic patterns of care were defined as any or all of the following care: 

receiving less elective psychiatric care; receiving acute psychiatric care; receiving more 

quarters with elective care without antipsychotic medication; or receiving no elective 

treatment at all. Sex, urbanization, and alcohol or opioid dependency were not 

significantly related to discontinuity. Therefore, our findings show that the pattern of 

previous care consumption is an important prognostic factor of future care use. Although 

this should not be a surprise, it is important that previous care patterns are known when a 

patient is treated. We propose that previous care consumption can be used to design 

strategies to improve treatment retention and focus resources on those most at risk of 

dropping out. 

Psychiatric care providers showed some practice variation in discontinuity of care, but 

after adjusting for all available prognostic, demographic, and care characteristics, solid 

evidence for practice variation could not be established. This was surprising, as we 

expected that practice variation would make a significant contribution to the retention of 

patients in mental healthcare. We know of no other studies conducted in the Netherlands 

to compare our findings with, but the findings speak to the success in organizing similar 

levels of quality of care for patients with severe mental illness throughout the 

Netherlands. 
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Strengths and limitations 

We consider the following aspects as strengths of our research. Healthcare insurance 

registry data are relevant, complete, relatively unbiased, and allow a substantial sample 

size [44, 45]. We were able to analyze the influence of practice variation on discontinuity 

of psychiatric care between providers because we had a large group of providers each 

having enough patients in our register. Because each provider had at least 50 patients, 

they had enough experience to provide appropriate continuous psychiatric care, which is 

often complicated for these patients. We were able to correct for patient characteristics 

and their psychiatric care history of the previous two years. 

However, we also have to acknowledge several limitations of our study.  

First, its naturalistic study design is open to bias due to the selection of patients or 

providers. We selected patients who were treated in specialized mental health care in the 

two months around 1-1-2015 and who had been treated before in 2013-2014. Therefore, 

we missed patients with schizophrenia who had been treated in 2013-2014 but were not 

treated in the two months around 1-1-2015, or who were diagnosed before 2013 but had 

not been treated for 2 years, or patients who had avoided treatment at all. Patients 

choosing Zilveren Kruis as their health insurer may deviate from other Dutch patients. 

Patients receiving specialized mental healthcare are unevenly distributed over Dutch 

health insurance companies [46]. Providers with less than 50 patients with schizophrenia 

and therefore less experience in providing psychiatric care for these patients might show 

different results. 

Second, other unknown factors than patient and care characteristics may have influenced 

discontinuity of psychiatric care. Although the use of healthcare insurance registry data is 

a strength, the records provide no detailed information on the clinical aspects of patients 

and the care they received. It is highly likely that both clinical and environmental factors 

moderate the effects on continuity of care. Patients with chronic (or even treatment 

resistant) schizophrenia appear to have a different etiology and a combination of risk 

factors compared to patients with non-chronic schizophrenia; however, this study is 

unable to make this distinction. Research using more clinical and environmental 

information will be important to assess differences in the chance that subgroups of 

patients with schizophrenia discontinue psychiatric care, for instance, subgroups of 

patients with a first episode, chronic patients or treatment resistant patients.  With more 

detailed information, for instance, from patient records, practice variation might be 

demonstrated, especially when these other characteristics differentiate patients into 

groups with high and low chances of discontinuity and when these groups were unevenly 

distributed over providers. Further research using detailed patient and care information is 

recommended. 
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Third, our follow-up period of 1 year is relatively short. In a study with a longer follow-up 

period, different associations may emerge between continuity of care and patients’ care 

characteristics or practice variation. 

Conclusions 

Discontinuity of elective psychiatric care in patients with schizophrenia who were 

receiving elective psychiatric care at baseline occurred in 12.9% of the patients. We found 

evidence for an association between previous care characteristics and discontinuity of 

psychiatric care during the one-year follow-up period in patients with schizophrenia. This 

is important because previous research [21, 25] showed that discontinuity of psychiatric 

care is associated with more psychiatric crisis care and hospitalization. Therefore, we 

propose that previous care consumption can be used to stratify strategies to improve 

treatment retention and focus resources on those most at risk of dropping out. 

The risk of discontinuity of care was higher in younger patients (age between 18 and 26), 

patients with a history of receiving less elective psychiatric care, more acute psychiatric 

care, relatively more elective care without antipsychotic medication, or no elective 

treatment at all. 

We could not demonstrate that practice variation between providers influenced 

treatment discontinuity. Further research, using more detailed clinical and care 

characteristics in relation to discontinuity of treatment is recommended. 
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8 STUDY 6: Discontinuity of standard care and 
practice variation in patients with bipolar disorder 
(submitted) 

Arnold van der Lee, Adriaan Hoogendoorn, Ralph Kupka, Lieuwe de Haan, Aartjan 

Beekman 

ABSTRACT 

Background 
Patients with bipolar disorder benefit from continuous community-oriented psychiatric 

and somatic healthcare. The first objective was to identify predictive factors of 

discontinuity of standard psychiatric care using previous psychiatric care and patient 

characteristics. The second objective was to examine if practice variation in discontinuity 

of standard psychiatric care existed between providers of psychiatric care. 

Methods 
Registry healthcare data were used in a retrospective cohort study design using logistic 

regression models to examine potential predictive factors of discontinuity. Patient-related 

predictive factors were: age, sex, urbanization, previous treatment (type and amount of 

psychiatric care, alcohol and opioid treatment). Patients were selected if they received 

standard care in December 2014-January 2015. From that first set of patients only those 

patients were selected if their provider treated at least 50 patients in that first set. 

Discontinuity of care was measured over 2016. 

Results 
2,355 patients with bipolar disorder were included. In 12.1% discontinuity of care 

occurred in 2016. More discontinuity was associated with young age and previously less 

outpatient care. The large group of patients with continuity of outpatient care with bipolar 

medication showed very low discontinuity (4%) in 2016. The final model contained: age, 

type of standard care, and amount of outpatient care in 2013-2014. No practice variation 

was discovered between providers.  

Conclusions 
Previous care characteristics were prognostic for discontinuity of standard care during the 

one-year follow-up period. Therefore, previous care-consumption can be used to identify 

patients who are most at risk to discontinue treatment and to develop strategies to 

improve continuity of treatment for those patients. 
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INTRODUCTION 

Bipolar disorder (BD) is a severe mental illness characterized by recurrent manic and 

depressive episodes separated by well intervals of various duration, often beginning in 

adolescence or early adulthood and extending over a lifetime. Next to the burden of 

symptomatic episodes, it affects quality of life, psychosocial and occupational 

functioning.1–9 Patients often have somatic co-morbidities and shorter life-expectancy.10–19 

As in other severe, chronic illnesses, patients benefit from continuous community-

oriented psychiatric and somatic healthcare integrated with community services.1,20,21 

Continuous integrated healthcare treatment may prevent episode recurrence, acute 

interventions such as crisis treatment and hospitalization, and reduce early mortality.1,22–30 

Continuous integrated healthcare is not easy to achieve even in well-developed health 

systems.23,26–28,31–34 In a recent study on a large cohort of patients with BD in the 

Netherlands we found that over 6 years 62% achieved continuity of care.29 Discontinuity 

of standard care among patients with BD can be attributed to patient characteristics, 

previous psychiatric healthcare utilization, provider characteristics (practice variation), and 

the organization of the healthcare system.8,35–38 

All inhabitants in the Netherlands are compulsory insured by the Dutch Health Insurance 

Act and have equal access to quality healthcare.39–41There are few financial barriers to 

somatic and psychiatric healthcare. Variation in continuity of standard care across mental 

healthcare providers may arise because of previous psychiatric care, patient, and provider 

characteristics. Previous psychiatric treatment can be prognostic for discontinuity of 

care.4,22,42,43 Alcohol and opioid and other substance dependency often complicates 

treatment and this may further affect continuity of care.43–49 In the registry health 

insurance data, the available patient characteristics, which might be prognostic for 

discontinuity in standard care, were: age, sex, urbanization.3,22,36,42,50–53 

Practice variation between providers of care has been studied frequently,54–59 but studies 

of practice variation in mental healthcare are less common.60–75 Differences between 

providers in the quality, quantity, and outcomes of psychiatric healthcare for patients with 

BD can be used to identify best practices.27,41,76–78 Further research about differences in 

patients characteristics, treatments, and organization of care can help implementing 

strategies to improve quality and continuity of care.55,63,68,74,79 Insight in which patients are 

most at risk of dropping out can be used to select strategies that maximizes treatment 

retention. 

We studied discontinuity of care of patients with BD in relation to 1) patient 

characteristics, 2) previous psychiatric treatment and 3) providers of psychiatric care. The 
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objective is to uncover variables that may be used to enhance continuity of care among 

bipolar patients.  

METHODS 

Study design and patient selection 

A retrospective longitudinal design was used to study discontinuity of care. All data were 

derived from the health insurance registry of the Dutch health insurer Zilveren Kruis.  

Inclusion criteria were: patients were diagnosed with BD in 2013-2014 and had received at 

least one day of standard care (outpatient care with or without guideline-recommended 

medication for BD) from December 2014 to January 2015. Patients were insured by 

Zilveren Kruis for the entire study period 2013-2016 and were 18-69 years of age on 1-1-

2015. Only patients allocated to providers with at least 50 patients with BD insured by 

Zilveren Kruis were selected. All patients insured by Zilveren Kruis who met the selection 

criteria were included. 

The study design (figure 1) proceeded as follows: 1) Inclusion: patients diagnosed with BD 

in 2013-2014 who achieved standard care in December 2014-January 2015. 2) Follow-up: 

over the year 2016 discontinuity of standard care was assessed. 

 

Figure 1. Study design 

Data source: Dutch computerized health insurance registry data  

The Dutch health insurance companies are private companies but are well regulated by 

the government and strictly monitored by the Dutch Healthcare Authority (NZa)80. The 

Dutch Health Insurance Act requires that insurance companies administer their registries 

of claims and other insurance data very accurately. Zilveren Kruis is the largest health 

insurance company in the Netherlands and insures 30% of the population. 

Specialized psychiatric and somatic healthcare is financed using the diagnoses treatment 

system (DBC). A psychiatric inpatient or outpatient DBC-claim can continue up to 365 

days, except DBC-claims for crisis psychiatric treatment, which have a maximum of 28 

days. The fees for outpatient care are set per minute, for inpatient care per day and 

intensity of care. The amount of psychiatric care a patient received, both inpatient and 

2013-2014 December 2014-January 2015 2016

diagnosed with bipolar disorder standard care1,2 achieved assesment of discontinuity of

psychiatric care of all providers provider determined standard care

patient characteristics (01-01-2015)
1 

non-cris is  outpatient psychiatric care with or without medication for bipolar disorder
2 

The treament episode would end before or in January 2016
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outpatient care, were computed using these fees of DBC-claims. Medication for BD in the 

dataset is medication which is picked up at the pharmacy. 

 

The data collection and analyses of this study were performed under the strict privacy 

rules and regulations of the Dutch laws and the health insurance companies. Patients in 

the analysis could not be identified, therefore no informed consent or approval of a 

Medical Ethical Committee was necessary. 

Measures 

Segmentation of psychiatric care 
Psychiatric care was divided into:  

1) standard care (outpatient care with or without BD medication);  

2) crisis care (inpatient psychiatric care and/or intensive outpatient psychiatric crisis 

treatment).  

Standard care was further divided into:  

1a) outpatient care with BD medication,  

1b) outpatient care without BD medication,  

1c) BD medication only and  

1d) neither outpatient care nor BD medication.  

Psychiatric care, outpatient and crisis care, in this study is specialized psychiatric care as 

delivered by psychiatrist or psychiatric providers. Medication recommended for BD is 

aimed at treating and/or preventing manic and depressive episodes and accompanying 

psychotic symptoms. This group of medication includes lithium, anticonvulsants, 

antipsychotics, and antidepressants. Medication for BD could have been described by 

general practitioners or other medical specialists, without providing psychiatric care. 

Dependent variable: discontinuity of standard care 
A patient experienced discontinuity of standard care (discontinuity of care) when that 

patient did not receive standard care in at least one of the quarters of 2016.  

Independent variables 
Age, sex, and urbanization 

Age, sex, and urbanization were from 1-1-2015. The level of urbanization was based on 

the 4-digit postal code of patient’s residence on 1-1-2015.81 

Previous treatment in 2013-2014 

The previous treatment per patient in 2013-2014 was measured in three ways: 

First: Per quarter of the period 2013-2014 the type of standard care received by a patient 

was determined. The number of quarters for each of the four types of standard care as 

defined previously was counted over the period 2013-2014. 
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Second: The amount of psychiatric treatment over 2013-2014 was determined in two 

ways:  

1) amount of outpatient care measured as total costs of outpatient care;  

2) amount of crisis care measured as total costs of crisis care. To determine the costs of 

psychiatric care average national prices in euros were used. 

 

Third: Alcohol and opioid dependence was determined in two ways: patients diagnosed 

with addiction (DSM-IV) or having medication prescribed with ATC codes for treatment of 

alcohol and opioid dependence (N07BB, N07BC) 82,83. Alcohol and opioid dependence was 

converted into two categories: any alcohol or opioid dependence or none. Information 

about other substance dependencies, like cannabis, was not available. 

Allocation of patients to psychiatric care providers 

Patients who were included had at least one day of standard psychiatric care in December 

2014-January 2015. If patients received standard care from a psychiatric care provider on 

1-1-2015 they were allocated in the dataset to that provider. Some ended a DBC-claim just 

before and started a new claim just after that date. They were allocated in the dataset to 

the last psychiatric care provider from whom they had received standard care in 

December 2014-January 2015.  

Analysis 

With stepwise logistic regression predictive factors of discontinuity of care were 

identified. The binary variable discontinuity of standard care (discontinuity of care) in 2016 

was the dependent variable. Independent predictive variables were: age, sex, degree of 

urbanization, amount of outpatient care, amount of crisis care, number of quarters from 

each of the four types of standard care, and alcohol or opioid dependence.  

First, we inspected the univariate relationship between each of the potentially prognostic 

variables and discontinuity of care to verify the assumption of a linear relation of the 

continuous prognostic factors with discontinuity of care. The linearity assumption was 

checked with the log odds of the dependent variable discontinuity of care. Also, 

collinearity between the prognostic variables was analyzed using Pearson correlation 

coefficients. 

Second, stepwise logistic regression models were built. The threshold for adding a 

prognostic variable to the model was a significance level of 0.05. To decide if the model 

improved the Akaike information criterion (AIC) was used 84. Of the final model the 

adjusted R2 (Nagelkerke R2) and the Hosmer and Lemeshow goodness-of-fit test were 

computed.  
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Third, practice variation between providers was determined. As a start, per provider an 

expected number of patients with discontinuity of care was estimated from the final 

model of the stepwise logistic regression, thus adjusting for all relevant differences in 

available patient and care characteristics. Next, for each provider the standardized event 

ratio (SER) was calculated as the ratio of the observed number of cases with discontinuity 

to the expected number of discontinuity 85. The 95%-confidence interval was calculated 

using the method of Rothman Greenland 86. Testing the null hypotheses of no significant 

practice variation was done with a Chi-square test with k-1 degrees of freedom (k is the 

number of providers) 87.  

 

All analyses were performed using SAS Enterprise guide 6.1 [SAS Institute Cary, NC, USA]. 

RESULTS 

Patient and care characteristics of the study sample  

 
Table 1. Patient and treatment characteristics of the study sample (n=2,355)

 
1) Amount of outpatient care in the two-year period; 2) Amount of crisis care in the two-year period; 
3) Number of quarters within the two-year period given the types of care: O=Outpatient care; 

M=Medication for bipolar disorder;  
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The study sample consisted of 2,355 patients, with an average age of 48.9. Women had an 

average age of 49.1, and men had an average age of 48.7. Of all patients 59.2% were 

women (table 1). Many patients (43.1%) were living in more highly urbanized areas, much 

more than compared to all Dutch inhabitants (23%) 81. Alcohol or opioid dependence was 

found in 5.6% of the patients.  

Linearity assumption of logistic regression 

The univariate relationship between discontinuity and the continuous patient and care 

characteristics did not agree with the linearity assumption of logistic regression for age 

and the amounts of outpatient and crisis care. Therefore, to match the non-linearity in the 

relationship between these continuous prognostic variables and discontinuity categorical 

scales were constructed (table 1). 

The age category 46-60 contained most patients (42.9%) and the age category 18-23 the 

least (3.3%, see table 1). The amounts of outpatient and crisis care showed not only a 

nonlinear relation to discontinuity but the distribution also shows spikes because of the 

structure of tariffs, and very long thin tails. The amount of outpatient care was divided 

into three categories: up to €3,000 (27.6%); €3,000-€6,000 (31.2%); and more than €6,000 

(41.2%). The amount of crisis care was divided over four categories: €0; €0 - € 10,000; 

€10,000 - €70,000; and more than €70,000. 27% of patients received crisis care.  

In each quarter of 2013-2014 a patient could receive any of the four types of standard 

care. The patient could receive all quarters the same type of standard care, but often the 

type of standard care showed much variation. On average patients' usage of outpatient 

care with BD medication was highest (5.97 out of the 8 quarters in 2013-2014), while 

patients' average usage of neither type of standard care was 0.47 out of 8 quarters (table 

1). A large group of patients received the same optimal psychiatric care over all quarters, 

others showed much variation in type of standard care. A large group of 1087 patients 

(46%) received outpatient care with BD medication during all eight quarters. A small group 

of 57 patients received outpatient care without BD medication during all eight quarters. 

14 patients received only BD medication during all eight quarters, and 16 patients had no 

treatment at all over all quarters. The remaining 1,181 (50%) patients received all kinds of 

combinations of the four types of standard care over the eight quarters.  

The relationship between patient and care characteristics and 
discontinuity of care  

Overall discontinuity of standard care in 2016 was 12.1% (table 2). The difference in 

prevalence of discontinuity between men (13.6%) and women (11.1%) was not statistically 

significant (p=0.067).  
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 Age, and previous care in 2013-2014 (the amount of outpatient care, the amount of crisis 

care, and number of quarters) were related to discontinuity of standard care in 2016 

(table 2). Discontinuity of care was most likely among younger age groups of 18-23 

(31.2%) and 24-33 (21.3%) and lowest in the age group of 46-60 (8.2%). Previous 

outpatient care showed the highest discontinuity (16.2%) in those receiving relatively little 

outpatient care (costs of €3,000 or less), and lowest (9.4%) in the few who received more 

than €6,000 of outpatient care. Previous crisis care showed, in 2016, the highest 

discontinuity (29.3%) in the small group receiving the most crisis care (costs of €70,000 or 

more). The lowest prevalence of discontinuity (11.8%) was found in the group without 

previous crisis care.  Sex, urbanization and alcohol and opioid dependency, in 2013-2014, 

were not related to discontinuity of care in 2016 (table 2). 

Patients who had received outpatient care with BD medication during more quarters in 

2013-1214 showed less discontinuity (odds ratio=0.70, p<0.001) (table 2). The risk of 

discontinuity was higher in patients with a history of receiving either outpatient care 

without BD medication (odds ratio=1.47, p<0.001), or more quarters without either 

outpatient care nor BD medication (odds ratio=1.47, p<0.001). 

The large group of 1,087 patients who received outpatient care with bipolar disorder 

medication in all eight quarters of 2013-2014 showed very low discontinuity (4%) in 2016. 

The small group of 57 patients receiving outpatient care without medication during the 

preceding eight quarters were at a much higher risk of discontinuity (53%).  
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Table 2. The relationship between patient and care characteristics and discontinuity of 
care (n=2,355)

 
1) Amount of outpatient care in the two-year period; 2) Amount of crisis care in the two-year period; 
3) Number of quarters within the two-year period given the types of care: O=Outpatient care; 

M=Medication for bipolar disorder;  
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Logistic regression 

The final logistic regression model included the proposed prognostic factors for 

discontinuity: age, amount of outpatient care, the number of quarters receiving 

outpatient care with BD medication, and the number of quarters receiving BD medication 

only (table 3). Using other prognostic factors did not improve AIC. The adjusted R2 for the 

final model was 23.3%.  

Table 3. Regression parameters of the final logistic regression model obtained from 
stepwise forward variable selection (n=2,355)

 
1) Amount of outpatient care in the two-year period; 2) Number of quarters within the two-year 

period receiving types of care: O=Outpatient care; M=Medication for bipolar disorder;  

Practice variation 

Per provider the observed number of patients with discontinuity and the expected 

number of patients with discontinuity from the logistic regression model were obtained. 

Dividing the observed number by the expected number produced the standardized event 

ratios (SER) per provider. The corresponding 95% confidence intervals were calculated. 

Figure 2 shows SER scores and the corresponding confidence intervals for all care 

providers. We sorted the providers by their number of patients, because we expected that 

practice variation may be related to the number of patients treated by the care provider. 

In accordance with expectations the larger the number of patients the narrower the 

confidence intervals became. A SER less than 1 means less observed cases than expected, 

a SER above 1 means there were more observed cases than expected. If the confidence 
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interval does not overlap with 1 then the SER differs significantly from 1. Only one 

provider had 95% confidence intervals below 1, while none were above 1. 

To determine if the providers showed practice variation, we tested the null hypothesis 

that all SERs are equal to 1 using the corresponding chi-square test. The null hypothesis 

could not be rejected (χ2(11) = 14.2, p-value = 0.22), indicating that no evidence for 

practice variation could be shown.  

Figure 2. Standardized event ratios (SER) and 95% confidence intervals of 12 psychiatric 
care providers 

DISCUSSION 

We aimed to study predictive factors for discontinuity of standard care among Dutch 

patients with BD receiving standard care. We used registry data from the largest Dutch 

health insurance company and included a large cohort of 2,355 patients.  

In our cohort, containing patients with BD who were receiving standard care around 1-1-

2015, 12.1% showed discontinuity of such care in 2016. This low level of discontinuity is 

reassuring and bears testimony to the efforts made by the national networks of BD care 

providers and patients, working together to improve care.88 However, we did find some 

predictors of discontinuity of care. First of all, as may be expected, previous patterns of 

care use predicted the discontinuity in 2016. 
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Discontinuity was very low (4%) in patients with continuity of outpatient care in all 

quarters of the preceding years of 2013-2014. The risk of discontinuity of standard care 

was higher in younger patients, and in patients with less standard psychiatric care, more 

crisis care, less outpatient care with BD medication, or more outpatient care without BD 

medication over 2013-2014. Age, amount of standard care and type of standard care in 

2013-2014 predicted discontinuity in the final model. Sex, urbanization, and alcohol or 

opioid dependency were not significantly related to discontinuity.  

Some practice variation in discontinuity of care between psychiatric care providers was 

found, but after adjusting for all available prognostic patient and care characteristics 

evidence for practice variation could not be determined.  

Previous care-consumption is an important prognostic factor of future discontinuity of 

standard care. We propose that previous care-consumption can be used to design 

strategies to increase continuity of standard care and focus resources on those patients 

who are most at risk of dropping out. 

Strengths and limitations 

Our research has the following strengths. Healthcare insurance registry data provide 

relevant and valid information about common practice in treatment of patients. Dutch 

health insurance data is complete and of high quality and is relatively unbiased, and large 

sample sizes are possible. We could analyze the influence of practice variation on 

discontinuity of standard care between providers since each provider had at least 50 

patients at baseline. Therefore, they had enough experience treating patients with BD to 

provide appropriate continuous standard care. We were able to adjust for patient 

characteristics and the psychiatric care history of the previous two years. 

However, there are several limitations of our study.  

First, a naturalistic study design is open to bias due to selection of patients or providers. 

Characteristics of Dutch patients who choose health insurance from Zilveren Kruis may 

differ from other ones. Research shows an uneven distribution over the health insurance 

companies of patients receiving specialized mental healthcare 89. Providers also differ in 

their share of patients in the 1% of highest costs, an indication of differences in severity. 

Providers of psychiatric care negotiate care arrangements with each of the health 

insurance companies. We have no indications that the healthcare arrangements for 

patients with BD differ much among providers, given a highly standardized 

multidisciplinary guideline-informed treatment. Providers with less than 50 patients 

diagnosed with BD were not included and may differ in discontinuity of standard care 

because of a different subpopulation or being less experienced.  
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Second, other unknown factors than the patient and care characteristics available from 

the health insurance registry may have influenced discontinuity of standard care. Even 

though research on healthcare insurance registry data has its strengths, the records 

provide no detailed information on the clinical and environmental aspects of patients nor 

detailed information about the provided treatment. It is very likely that both clinical and 

environmental factors influence the effects on continuity of care. Because the adjusted R2 

was not very high (23.3%) we cannot completely rule out practice variation between 

providers. Probably, with more detailed information a higher degree of practice variation 

would have been demonstrated. This can be the case when these other characteristics 

divide the patients into groups with high and low chances of discontinuity and these 

groups are unevenly distributed over providers. Further research on registry data 

complemented with more detailed clinical and care characteristics in relation to 

discontinuity of psychiatric treatment is recommended. 

Third, a study using a follow-up period of more than one-year may reveal more details 

about the relationships between continuity of care and patients’ care characteristics or 

practice variation. 

Conclusion 

Among a large (n=2355) cohort of patients with BD who were receiving standard 

psychiatric care at baseline, a low 12.1% experienced discontinuity of care over one 

follow-up year. The best predictor of continuous care was previous continuity of care: 

among patients with previous continuity of outpatient care the risk of discontinuity was 

much lower at 4%. This suggests that investing in continuity of care is a highly valuable 

strategy in BD. We found no substantial practice variation in discontinuity of standard care 

between providers, suggesting that efforts to reduce such variation over the past decades 

have been successful. Earlier research29,90,91 showed that discontinuity of standard care 

coincides with adverse outcomes, including increased use of psychiatric crisis care and 

hospitalization.  We therefore suggest that previous care-consumption patterns will be 

used more systematically to identify patients at risk for discontinuing treatment, and 

develop strategies to improve continuity of care. 
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“Continuity of care: important parts of treatment are psychiatric care and medication“
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9 SUMMARY AND GENERAL DISCUSSION 

General aim 

The general aim of this thesis was to examine to what degree patients with a severe 

mental disorder, like schizophrenia or bipolar disorder, achieved continuity of care and 

whether continuity of care was associated with less crisis or inpatient care. Although 

continuity of care is an important aspect of the Dutch guidelines for these disorders, not 

much information was available concerning these questions.  

In this thesis, the following questions are investigated (figure 5). How many patients 

achieve continuity of care and what is the relation between continuity of care and crisis 

care and inpatient care (chapter 3)?  

We also examined how continuity of care is affected by healthcare policies or treatment 

strategies. The effects of healthcare policies were studied using the natural experiment of 

the introduction of high co-payments from 2012 onwards(chapters 4 and 5). The general 

co-payment (in Dutch: “eigen risico”) was raised significantly and only in 2012 a specific 

co-payment for specialized psychiatric care had to be paid. Health treatment strategies 

were investigated on aspects of the compliance of patients to different antipsychotic 

medications. We investigated the time to discontinuation of differences between oral-

daily, oral-weekly, depot, and mixed routes of administration (formulations) (chapter 6).  

Figure 5. The general hypothesis, research questions, and outline of the studies in this 

thesis (replicated from chapter 2.2.1, figure 3). 
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Finally, we examined, in patients treated with elective psychiatric care, if previous 

healthcare could be used to predict discontinuity of psychiatric care. Additionally, to study 

practice variation in discontinuity of care between providers, correcting for the predictive 

factors of discontinuity of care (chapters 7 and 8). 

 

Major results of the six studies 

Figure 6. Overview of the major results of the six studies. 

Study 1: relation between continuity of care and acute care: basic 
situation without few financial barriers (chapter 3) 

Major results 
In our first study, in which we tested the degree to which continuity of care was achieved 

among 7,392 patients diagnosed with schizophrenia, recruited from the Agis health 

insurance registry, we found that the continuity of care was very high at 79%, over three 

years of follow-up. This ‘continuity group’ was most likely to receive elective psychiatric 

care (outpatient elective psychiatric care and or antipsychotic medication) and less acute 

care (crisis treatment and inpatient care). Moreover, this group also accessed the highest 

amount of somatic care. Continuity of care, elective versus acute care, and access to 

somatic health care are essential indicators for quality of care among patients with severe 

mental illness. Our data therefore corroborate the notion that continuity of care is a 

robust indicator for quality of care. Moreover, the total costs of psychiatric plus somatic 

care of the ‘continuity group’ were also very low. The weighted mean effect sizes (Cohen’s 

d) were mostly medium to large. The cost differences between the continuity group and 
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the other groups were up to €10,000 per patient per year, mostly due to differences in 

acute care .  

Conclusion 
The results support the notion that continuity of elective psychiatric care coincides with 

favorable outcomes at lower costs, with cost savings up to €10,000 per patient per year. In 

the Netherlands, the level of continuity of care among patients with schizophrenia was 

very high from 2009-2011. Given the recent changes in health care policy, there is reason 

for concern whether we will be able to keep this high level of performance. 

Studies 2 and 3: relation between continuity of care and acute care: a 
natural experiment with a high rise in co-payments (chapters 4 and 5) 

Major results 
In the next two studies, we examined the effects of a high rise in co-payments on 

continuity of care among two cohorts of patients (schizophrenia and bipolar disorder) 

using our Zilveren Kruis health insurance registry data. The two cohorts contained 10,911 

patients diagnosed with schizophrenia and 3,210 patients diagnosed with bipolar disorder. 

Selection and processing of the data and analyses were similar for both disorder cohorts. 

During follow-up (2009-2014), the use of psychiatric care decreased, somatic care 

increased, and more patients received no psychiatric care. The rise in co-payments in 2012 

coincided with a further decrease in continuous elective care, a rise in patients using 

stand-alone medication (which is undesirable for many reasons), a rise in crisis care and a 

rise in the use of somatic care.  

Continuity of elective psychiatric care over six years of follow-up was achieved by 59% of 

patients with schizophrenia; they received less than half the crisis care compared with the 

other patients. 62% of the patients with bipolar disorder achieved continuity of elective 

psychiatric care; they received two-thirds of the crisis care compared with the other 

patients. The use of crisis intervention was highest in patients who only used specific 

medication for their disorder without elective outpatient care. 

Conclusion 
Although these were naturalistic, observational studies, which limits firm causal inference, 

we conclude that it is highly likely that the negative financial incentives posed by the co-

payments have proven damaging for many patients with severe mental illness.  

Study 4: antipsychotic formulation and continuity of medication (chapter 6) 

Major results 
The subject of this study was the relation between the type of formulation (route of 

administration) of antipsychotic medication and continuity of psychiatric care (time to 

discontinuation) for Dutch patients with schizophrenia. We included 8,257 patients with 
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schizophrenia from the Zilveren Kruis health insurance registry data, who had been 

exposed to antipsychotic medication on December 31, 2015. 

Important results of this registry-based study were that most patients discontinued 

treatment regardless of the formulation type. Overall, only 20% of patients continued the 

same formulation during one-year follow-up. There was a strong association between 

discontinuation of antipsychotic medication and the duration of recent antipsychotic use 

before the index date: 46% of patients with long-term recent antipsychotic use continued 

the follow-up without discontinuation, and only 2% with short-term recent antipsychotic 

use. The formulation types differed considerably in discontinuation patterns. Interesting 

was that oral-weekly formulations and depot formulations showed similar discontinuation 

patterns after adjusting for important possible determinants, including the amount of 

previous (crisis) psychiatric treatment. Sensitivity analyses showed similar results and 

patterns. 

Conclusion 
Therefore, in cases of nonadherence or refusal by the patient to have injections, a good 

alternative to depot medication could be the oral-weekly formulation.  

Studies 5 and 6: continuity treated patients: predictive factors and 
practice variation (chapters 7 and 8) 

Major results 
In the final two studies, we first tested predictive factors of discontinuity of psychiatric 

care in patients with schizophrenia or bipolar disorder treated with elective psychiatric 

care. Next, we examined practice variation in continuity of care between providers of 

psychiatric care, corrected for predictive factors. 

We included 9,194 patients with schizophrenia and 2,355 patients with bipolar disorder. 

Only patients allocated to a healthcare provider with at least 50 patients with 

schizophrenia or bipolar disorder in the datasets were included. Selection and processing 

of the data and analyses were similar for both disorder cohorts. 

Of all patients who were receiving elective psychiatric care in December 2014-January 

2015, 12.9% of the patients with schizophrenia and 12.1% of the patients with bipolar 

disorder showed discontinuity of such care in 2016. In both cohorts, previous psychiatric 

care was associated with discontinuity of psychiatric care in the one-year follow-up 

period.  

We could not demonstrate, nor for schizophrenia nor for bipolar disorder, that practice 

variation between providers did influence treatment discontinuity. Further research using 

more detailed clinical and care characteristics in relation to discontinuity of treatment is 

recommended. 
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Conclusion 
As expected, our findings show that the pattern of previous care consumption is an 

important prognostic factor of future care use. We propose that previous care 

consumption can be used to design strategies to improve treatment retention and focus 

resources on those most at risk of dropping out. 

Comparison of the studies of patients with schizophrenia and 
patients with bipolar disorder: very similar results with some 
differences  

In this section, we compare the results of the studies of patients with schizophrenia 

(chapters 3, 4 and 7) with the studies of patients with bipolar disorder (chapters 5 and 8). 

The results on the relation between continuity of care and acute care and the effects of a 

high rise in co-payments were very similar. Furthermore, the studies of predictive factors 

on continuity of care and practice variation showed very comparable results. However, 

there were also interesting differences between the two patient groups in prevalence, 

patient characteristics, healthcare usage, and the effects of high co-payments. 

Prevalence and patient characteristics:  
Compared with patients with bipolar disorder, patients with schizophrenia: 

● had 3-4 times more patients in the cohorts 

● contained 1.6 times more men than women 

● were on average 3-4 years younger 

● had 4-6 years age difference between men and women, while there was almost no age 

difference in the bipolar disorder cohorts. 

 

Health care usage:  
Compared with patients with bipolar disorder, patients with schizophrenia: 

● used more elective psychiatric care per patient, more crisis care, but much less somatic 

care 

● showed more discontinuity of care 

● had less crisis care in the continuity group and more crisis care in the noncontinuity 

group. 

 

Effects of high co-payments:  
Compared with patients with bipolar disorder, patients with schizophrenia: 

● did not show deviations in elective care in 2012, while patients with bipolar disorder 

showed many deviations 

● Did not show deviations in somatic care in 2012, while patients with bipolar disorder 

showed an increase in somatic care. 
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Major results in 10 Points 

Figure 7. Overview of the 10 major results of this thesis. 

The major results of these studies are: 

1. 60% of patients with schizophrenia or bipolar disorder achieve continuity of care 

over 6 years  

Although continuity of care is an important aspect of the Dutch guidelines to treat 

patients with schizophrenia or bipolar disorder, continuity of care is not accomplished 

for 40% of the patients. The results of the studies in this thesis seem to indicate that 

the continuity of care decreases over time. Of all patients with schizophrenia or bipolar 

disorder, who were receiving elective psychiatric care around 1-1-2015, 87%, 

respectively, and 88% showed continuity of such care in the one-year follow-up of 

2016 (chapters 7 and 8). Of all patients in the Agis cohort, diagnosed in 2008 with 

schizophrenia, with a three-year follow-up, 72% achieved continuous psychiatric care 

(chapter 3). Of all patients in the Zilveren Kruis cohorts, diagnosed in 2008, with a six-

year follow-up, diagnosed with schizophrenia or bipolar disorder, respectively, 59% 

and 62% had continuity of care (chapters 4 and 5).  
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2. Continuity of care coincides with less crisis care, more elective care, more somatic 

care 

Overall the studies in this thesis show that continuity of care coincides with less crisis 

care (crisis treatment and inpatient care), more elective care and more somatic care 

(chapters 3-5, 7, 8). Crisis care is a proxy for recurrence or relapse of psychotic, manic, 

or depressive symptoms and is associated with suffering in patients and their family 

members. This relation between continuity of care with less crisis care and more 

somatic care was found in all these studies, over all cohorts of patients with 

schizophrenia or bipolar disorder, all periods examined, and using cross-sectional data 

per year and per quarter of the year. To give an impression of the magnitude of the 

relations: patients with schizophrenia who had continuity of care had half the crisis 

care compared to the other patients (chapter 4). Patients with bipolar disorder with 

continuity of care had two-thirds of crisis care compared to the other patients (chapter 

5).  

Because crisis and inpatient care is expensive, there is a high potential for reduction of 

costs of care when a shift to continuous care is achieved (chapter 3).  

Although we cannot establish causal relationships, these outcomes support 

professional guidelines for schizophrenia and bipolar disorder promoting continuity of 

care. 

 

3. The reduction in elective care over 2009-2014 is alarming 

We discovered an overall alarming reduction in elective care. Not only the proportion 

of patients with schizophrenia or bipolar disorder receiving elective care declined over 

time, but also the amount of elective care per patient declined. The two components 

of elective care, psychiatric outpatient care and medication for the disorder, both 

decreased over the 6 years period (chapters 4 and 5). The percentage of patients 

receiving elective psychiatric care decreased with around 20% and the medication for 

the disorders decreased with around 5%. The decreases were even stronger when 

measured in amounts of care. The percentage of patients in both cohorts receiving no 

elective care at all doubled to around 18%. 

 

4. Somatic care increased 

Patients with schizophrenia or bipolar disorder often suffer from somatic 

comorbidities, especially metabolic and cardiovascular diseases, and shorter life 

expectance. A favorable finding was that somatic care for patients with these disorders 

increased (chapters 4 and 5). The average adjusted costs of somatic care in euros 

increased with 24% for patients with schizophrenia and with 43% for patients with 

bipolar disorder. 
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5. High co-payments coincide with less continuity of care and more crisis care 

The deviations of trends showed that a period with high co-payments, from 2012 

onwards, coincided with less elective psychiatric care, more crisis care, and more 

patients receiving only medication for their psychiatric disorder (chapters 4 and 5). 

Somatic care showed a deviation upwards for patients with bipolar disorder only. The 

deviations of the trends started at the first quarter of 2012. This may indicate that 

extra co-payments discourage patients to seek and to accept needed elective care. 

Overall, there was a trend towards care that required paying fewer amounts of co-

payments. Elective psychiatric care, which was charged with both types of co-

payments, the general co-payment for all care and the specific one for psychiatric care, 

decreased. For crisis care, medication, and somatic care, only the general co-payment 

was charged and these types of care increased.  

 

6. Crisis care was low under continuity of care and high in quarters with disorder-

specific medication only 

Crisis care during 3-year follow-up (chapter 3) occurred in 33% of all patients with 

schizophrenia, was lowest with 25% in those with continuity of care, and highest up to 

68% in those with discontinuity of elective care. 

In the studies of co-payments over six-year follow-up, the results about crisis care for 

patients with schizophrenia and bipolar disorder were very similar (chapters 4 and 5): 

the average percentage of patients with crisis care per quarter was 13%, most crisis 

care was received by patients with only antipsychotic medication (33%), the least crisis 

care was seen in the group with continuity of schizophrenic elective care (9%).  

 

7. High discontinuity in antipsychotic formulations: oral-weekly an alternative to depot 

formulation 

Only 20% of all patients reached the end of one-year follow-up on the same 

antipsychotic formulation (route of administration): oral-daily, oral-weekly, depot or 

combinations). Patients with less than 60 days on the same formulation had more 

discontinuation than patients with 60 or more days on the same formulation: 46% of 

patients with long-term recent antipsychotic use continued the follow-up without 

discontinuation of the same antipsychotic formulation, and only 2% continued when 

they had a short-term recent antipsychotic use. The discontinuation patterns differed 

strongly between formulation types. Oral-weekly formulations and depot formulations 

showed similar discontinuation patterns after controlling for possible determinants, 

including the amount of previous (crisis) psychiatric treatment. Both oral-weekly 

formulations and depot formulations are used in cases of nonadherence to oral-daily 

antipsychotics. The oral-weekly formulation could be considered a good alternative to 
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depot medication, especially when patients refuse to have injections.  

 

8. Previous use of psychiatric care predicts continuity of care 

The pattern of two-year previous care consumption of patients with schizophrenia or 

bipolar disorder is an important prognostic factor of future discontinuity of elective 

care (chapters 7 and 8). We propose to use previous care consumption to develop 

strategies to improve continuity of care for those most at risk of dropping out. 

9. Practice variation in continuity of care between providers did not significantly differ 

Practice variation between providers in relation to discontinuity based on patient 

characteristics and previous psychiatric care consumption was not significant (chapters 

7 and 8). Research using more detailed clinical and care characteristics in relation to 

discontinuity of treatment is recommended. 

 

10.  Results over schizophrenia and bipolar disorder were very similar, but with some 

differences 

The results of the patient cohorts with schizophrenia and bipolar disorder were very 

similar. This was the case in the studies about the relation between continuity of care 

and acute care and the effect of co-payments (chapters 3-5) and in the studies 

concerning the relation between previous healthcare consumption and continuity of 

care and practice variation (chapters 7 and 8). 

There were also some differences between the schizophrenia and bipolar disorder 

cohorts. Concerning sociodemographic characteristics: the schizophrenia cohorts 

contained over 3 times more patients, 1.6 times more men than women, the average 

age was 3-4 years younger compared to the bipolar disorder cohorts, men in the 

schizophrenia cohort were 4-6 years younger than women, while the age difference in 

the bipolar disorder cohort was minimal. 

Patients with schizophrenia used more elective and crisis psychiatric care, but much 

less somatic care, while continuity of care was a bit less. The bipolar disorder cohort 

showed more substantial diminishing of elective psychiatric care and an increase of 

somatic care after the high rise in general and mental healthcare specific co-payments.  

 

Conclusion 

The major results of the studies in this thesis are the following. Although patients with 

severe mental disorders, like schizophrenia or bipolar disorder, need continuity of care to 

prevent crisis and inpatient care, only 60% achieve continuity of care over 6 years. The 

reduction in elective care during the years 2009-2014 is alarming. Over the follow-up 

period, the patients in the cohorts received less elective care but more somatic care. 

Continuity of care coincides with less crisis or inpatient care, more elective care, and more 
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somatic care. The use of crisis and inpatient care was highest in patients who only used 

medication for their disorder without elective outpatient care; lowest among patients 

receiving continuity of care. Because crisis and inpatient care is expensive, there is a high 

potential for reduction of costs of care when a shift to continuous care is achieved.  

The high rise in co-payments and extra co-payments for mental healthcare coincided with 

less continuity of care and more crisis and inpatient care.  

In patients with elective care, their previous use of psychiatric care predicts discontinuity 

of care. Practice variation between providers of psychiatric care, taking into account the 

predictive factors of previous care, was not significant. 

Only 20% of patients with schizophrenia showed continuity of using antipsychotic 

formulations (route of administration: oral-daily, oral-weekly, depot, or mixed) over one-

year follow-up. There was a strong association between discontinuation of antipsychotic 

medication and the duration of recent antipsychotic use. Oral-weekly and depot 

formulations showed similar patterns and results, and oral-weekly can be an alternative 

for patients who do not want depot injections. 

Results of patients with schizophrenia and bipolar disorder were very similar, but there 

were some differences in patient characteristics and results of the studies. 

Although we cannot establish causal relationships, these outcomes support professional 

guidelines for schizophrenia and bipolar disorder promoting continuity of care. 

Strengths and limitations of methodology and study design 

All studies were retrospective longitudinal registry-based cohort studies. The registry data 

of Agis or Zilveren Kruis Zvw data were used over the years 2008-2014. Data of psychiatric 

elective or crisis care and somatic care were included from all providers. The healthcare 

data were collected and processed cross-sectional over whole years or over quarters of 

years.  

First, we will consider several strengths of our study design. The strengths of registry-

based studies, compared with small-scale trials or cohort studies, are that additional 

insights are provided about which types of healthcare and in what amounts are actually 

delivered in everyday practice and what the effects of it are in the population. Using the 

data of healthcare insurers has the advantage that all healthcare delivered under the 

Health Insurance Act (Zvw), psychiatric as well as somatic healthcare, from all providers, 

without exceptions or selection, is available. The healthcare usage of the large majority of 

patients can be followed longitudinally using the registry data of an insurer. Using data 

from all healthcare insurers, like from Vektis or Zorginstituut Nederland would expand 

that to almost all inhabitants of the Netherlands. Still, even the data of Zilveren Kruis 



 

 

166 PART III: CONCLUSIONS 

offers an almost complete diversity of patients, including unstable and vulnerable patients 

over a large number of patients. Therefore, the generalization of the results can be 

expanded to all patients with schizophrenia or bipolar disorder. 

 

The advantage of using Dutch data is that everybody is insured and treated within the 

same healthcare and health insurance system, with relatively low financial barriers, good 

access to, and good quality of healthcare for all. Therefore, there is no bias in access to 

insurance or availability of healthcare. 

Although registry-based diagnoses can be unreliable, recent work shows that the data are 

sufficiently reliable for use in studies such as ours134. Data quality of health insurance 

registry data in the Netherlands is high. The collecting and processing of data is well 

regulated and supervised by the NZA. Correct claims are important for all stakeholders: 

patients, providers, and insurers. Therefore, investment in reliable and valid data is 

important for those involved in health care. 

Various statistical methods were used that were suitable to answer the research 

questions: time-series analyses (chapters 4 and 5), survival analyses (chapter 6), and 

logistic regression analyses (chapters 7 and 8). Survival analyses and logistic regression 

analyses are well-known methods in epidemiology and healthcare research. Time-series 

analyses are well used by economists and econometrists but are not well known by 

epidemiologists or clinical researchers. For the research of health and healthcare trends 

and deviations time-series analyses is a valuable method and could be used more. 

We developed a proxy measure for quality of mental healthcare to be used in registry-

based studies without detailed clinical information of patients: crisis care, which consisted 

of outpatient psychiatric crisis care and inpatient care, was used as a proxy of quality of 

care (all studies). Crisis care is a proxy of increased disease burden for patients, their 

family members, and society. Effective treatment of schizophrenia or bipolar disorder 

should minimize crisis care. Therefore, an indication of the effectiveness and quality of 

care is the amount of crisis care in patients with schizophrenia or bipolar disorder. 

Another measure was developed to study the antipsychotic formulations: Dutch DDD 

(chapter 6). The Dutch DDD was developed because the WHO DDD135,136 is an average 

dosage calculated over several countries, but the DDD in a country will deviate from the 

WHO DDD because of different patient populations, treatment practices and professional 

guidelines. The Dutch DDD reflects the average dosage of medication as used in patients 

treated for at least 365 days with the same formulation and intervals between delivery 

dates of at most 92 days. The 92 days limit was chosen because prescriptions are generally 

supplied for a maximum of 3 months. Sensitivity analyses was used because the effective 



 

 

167 Chapter 9 | SUMMARY AND GENERAL DISCUSSION 

level of antipsychotic medication can differ much between patients. Dutch DDD could also 

be calculated and used for individual medications. 

We need to acknowledge several limitations of our studies. These are naturalistic studies, 

which are open to bias caused by selection and the health insurance data misses detailed 

information about clinical and environmental aspects. Subgroups in the studies might 

differ from each other in severity, SES, illness insight, the exact nature of treatment, 

compliance, or other relevant patient characteristics. Detailed information about mental 

healthcare by primary care practitioners is missing. An important aspect of the treatment 

used in the studies is the prescription of medication for the disorders. From the data, it is 

known which prescribed medications had been picked up from the pharmacy. However, 

picking up prescription medication does not necessarily mean that patients have used 

those medications. We expect to have taken into account the effects of changes over time 

in the factors influencing treatment and its continuity, although we cannot exclude that 

there would have been other factors influencing treatment continuity. Providers may have 

reacted to changes in healthcare policies, like co-payments or changes in tariffs and 

coding. For instance, in 2012 the NZA changed certain codes defining inpatient care into 

codes for crisis care. Providers might have reacted to this change in code and changed 

treatment policies. We could not investigate if this happened because changes in inpatient 

and crisis codes could be the effect of changed coding, changed treatment, or a 

combination. We had no information to disentangle these potential effects. We were able 

to adjust for differences in patient characteristics that are thought to influence 

continuation of care or influence the change of antipsychotic formulations, by adjusting 

for prior psychiatric treatment, however, we cannot rule out other sources of potential 

residual confounding.  
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Further research, lessons learned and advice 

Further research 

Research on continuation of elective care and the relation to crisis care 
We found supporting evidence for our hypothesis of a relation between discontinuation of 

elective psychiatric care and crisis care. Further research is recommended to determine 

why patients discontinue treatment and what causes the higher risk of crisis care. In 

addition, the decline in elective psychiatric care and disorder medication is an important 

topic for research. In the health insurance registry data used in the studies of this thesis, 

there was no detailed clinical and environmental data available. The effects of treatment 

can be influenced by clinical and environmental characteristics, as does the context under 

which the treatment was delivered: social, healthcare system, and economical/financial 

aspects. Knowing these characteristics, certain subgroups might be discovered that have 

higher changes of discontinuation or crisis. Questions can be answered about, for 

instance, if certain groups of patients are more treatment averse or lack knowledge to find 

their way in the complex healthcare system. Further research is also needed because 

detailed information to answer these questions was not available in the datasets of the 

current studies. Patients with discontinuation in our studies may have visited primary care 

for somatic but also for psychiatric complaints. Patients without psychiatric care and only 

medication for their psychiatric disorder could just have picked up repeat prescriptions 

that were issued for a longer period without seeing a prescriber. The assumption was that 

patients with schizophrenia or bipolar disorder need continuous treatment in specialized 

psychiatric care. An important question is if there are subgroups of patients with 

schizophrenia or bipolar disorder who can effectively be treated in primary care? Under 

what circumstances, for instance, with psychiatric support to the general practitioner? 

And importantly, which subgroups should have more frequent contact with specialized 

psychiatric care? 

Research on practice variation  
In our studies, not all patients of a healthcare provider were included, because we 

selected only patients insured by Zilveren Kruis and in addition, only providers with 50 or 

more of those patients were selected. 

Further research should select all patients of healthcare providers and include patients in 

small practices or treated by individual practitioners or in primary care. The providers with 

large numbers of patients most of the time consist of separate departments or locations 

which might differ in continuity of care, level of crisis care, or patients treated. This means 

that patients with schizophrenia or bipolar disorder are treated by care practitioners who 

have more or less experience in treating those, sometimes complex, patients. Tailoring 

treatment to the individual needs of the patients is not easy and if there are subgroups of 
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patients who need special treatment, where do they receive that treatment? Therefore, 

questions remain about practice variation among smaller groups of providers and 

subgroups of patients. Are there best practices and if so, why are their results better? 

Which providers or type of provider can offer effective treatment for which subgroup of 

patients? Are there elements contributing to good care that can be transferred to lesser 

performing providers? Research should use both registry data and clinical and 

environmental data.  

Research on the prescription of oral-weekly formulations 
In our study of antipsychotic formulations oral-weekly and depot formulations showed 

similar patterns of discontinuation. Oral-weekly could be an alternative to depot 

medication.  

Further research is necessary to show if this is the case in different subgroups and why. 

Research is also needed to determine why practitioners do or do not prescribe oral-

weekly. Currently, part of this research is conducted by Ibrahim Önsesveren, who is co-

author of the study on antipsychotic formulations. 

Experiments to investigate improving continuity and quality of healthcare 
Researchers from Erasmus University have demonstrated that patients can be motivated 

by financial rewards to continue psychiatric treatment. They also found that the initial 

reward does not have a setback after rewards are no longer provided145. More larger scale 

experiments should be conducted to investigate if continuity of care can be improved and 

determine if this also leads to less crisis. Not only the financial rewards should be 

investigated but also other aspects of providing treatment, like treatment practices, 

operational processes, and cooperation with other healthcare and community support.  

Results of studies as promoted in the other paragraphs should be taken into account. For 

instance, for which subgroups of patients will financial rewards be effective to improve 

continuity of care. Which lessons are learned about who can provide effective care and 

can financial rewards help to nudge patients to seek treatment from those providers? 

Repeat our studies to other national registry datasets and other periods 
Our studies are all conducted on Agis and Zilveren Kruis registry data over 2008-2016. We 

expect that these data are representative for the Dutch population at that time. Still, it can 

be that the Zilveren Kruis contracting policies have influenced the results. In addition, 

healthcare policies like substitution from inpatient to outpatient care and intensive home 

treatment, which came into effect after our study period but were discussed before, may 

have already affected the discontinuity and occurrence of crisis. This can be shown by new 

research on other insurers or on the national database of Vektis. Additionally, it is 

interesting to see if other countries show different results, because they have different 

populations, healthcare systems, and treatment practices. 
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For better care: cooperation, transparency in care and in research by all 
stakeholders 

Complex care in a complex network of providers 
Patients with schizophrenia or bipolar disorder often have combinations of complex 

medical, social, and financial problems. Therefore, they need integrated and continuous 

psychiatric, somatic healthcare and community support. These patients receive treatment, 

parallel or successive, for different disorders and problems, by several providers of 

specialized care, primary care, and community support. This can be a complex network of 

care. Health insurance data, investigated outside this thesis, shows that patients often 

receive psychiatric care by more than one provider. Even during a year, a patient receives 

elective psychiatric care from more than one provider. In addition to psychiatric care, 

somatic care and community support involves more providers. Therefore, it is important 

to center most studies on patients and all the care they receive and not center the study 

only on the care of one provider or for one disorder or problem. 

Transparency and cooperation in care and in research by all stakeholders  
Patients and practitioners need to know where the patients can get the care they need. 

Information about which quality care is provided where and for whom, should be 

available. Transparency about healthcare quality is the key to delivering the right care to 

the right patients. Cooperation between all those providers is important for these 

patients, but it takes a lot of time and effort to cooperate in effective ways. The 

functioning of the whole network of care and its parts is vital to the delivery of good, 

integrated and continuity of care.  

Research about the quality and accessibility of healthcare and research to improve care 

needs often combined data of different parts or even of the total of the care network 

treating certain groups of patients. Cooperation between stakeholders is needed to share 

important knowledge about the interpretation of data. Transparency about which care is 

delivered, for which groups of patients, the quality of that care, and the cooperation 

between stakeholders in this research is necessary.  

Therefore, transparency and cooperation among all stakeholders in healthcare and 

healthcare research is essential for success within the restraints of regulations on privacy 

and competition. 

Making the results of healthcare and healthcare research available to inform and 
improve is not easy 
The proposed studies will provide information about what care, where, for which patient 

categories are suited and perhaps where the best practices are and where the quality is 

less. This should be available for practitioners, patients, researches, policy developers, and 

decision makers. The information has to be provided in the context of the healthcare 
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system practical possibilities, within the constraints of feasibility in our society. For 

instance, the constraints can be the available resources of qualified personnel or in 

available finances.  

In this way, the information can be used to improve healthcare through the information 

itself but also as a force stimulating necessary change. However, it also informs patients 

where to get the help they need and help their practitioners to advice patients about the 

best care for them. 

This task of providing effective transparency is not an easy one because health and 

healthcare are complicated. Government, providers, insurers, researchers, and patient 

organizations have together a duty to find practical solutions to make healthcare 

transparent in a way that is fair and usable for patients and practitioners as well.  

Research needs data from many sources combined and in cooperation of all 
stakeholders 
Registry data of Dutch healthcare insurers contains all psychiatric and somatic care from 

all providers, practically without exception, as delivered in practice under the Zvw. 

Therefore, it lacks selection bias as is common under other study designs. However, 

patients receive also community care which is missing in these registries, also psychiatric 

care for youth is not available after 2014. Those insurance registries lack detailed clinical 

and environmental characteristics of patients. Health insurance registry data provide a 

broad view of real-life healthcare received by patients. If it can be supplemented with 

detailed data from other sources, a very much needed full picture of patients will emerge, 

necessary to improve treatment and support for those patients. For many research 

questions, the combination of available data can offer all data necessary. For example, in 

the past, Agis and Zilveren Kruis have cooperated with providers and registries of clinical 

psychiatric data to combine their datasets on which studies have been 

completed116,119,121,122. 

Knowledge, understanding, and experience of clinical and environmental aspects of 

patient characteristics and of care is necessary to deliver sound conclusions. As with all 

research, detailed knowledge about the datasets, how they were obtained, selected, 

coded, and processed is also needed to prevent biased conclusions.  

Cooperative research environment “lerende omgeving” 
As stated in the preceding paragraphs, conducting research on registry data supplemented 

with clinical support and environmental data is necessary for answering important 

questions to understand why patients discontinue or suffer from a crisis and to improve 

treatment for them.  

To achieve these goals, research cooperation between care providers and healthcare 

insurers is vital. This research has to be carried out in cooperation because expert 
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knowledge about the content of the clinical data and the registry data plus expertise 

about the collection and processing of data is important. Furthermore, implementation of 

the results will not happen if the results are not trusted by those parties, all with their own 

interests, as well as by patients, political parties, government, and the general public. They 

have to be involved too. 

This cooperation with strict privacy protection happened in the past. Cooperation 

between providers and insurers was promoted and executed some years ago by 

organizations of both sides. Competing interests and privacy concerns were acknowledged 

and addressed, and in the interest of better care for patients they worked together. It was 

called cooperative research environment, in Dutch “lerende omgeving”.  

Best practices can be explored and projects can be started to expand them. An example is 

the approach by the primary care provider Overvecht Gezond in a deprived neighborhood 

of Utrecht with a high percentage of complicated patients146. Zilveren Kruis, and primary 

care organizations started to implement the approach in 12 other deprived neighborhoods 

in different cities147. 

More rigorous implemented privacy laws and regulations and possible negative publicity 

about using data for research has minimized this cooperation. 

Examples of cooperation between providers, healthcare insurers, and the government, 

where the author was involved are: 

● Research and research committee Agis and Zilveren Kruis 

From the start of Agis health insurance, the insurer cooperated with providers and 

universities to implement and support research to improve healthcare. Registry data 

of Agis and later Zilveren Kruis were available for research. A research committee 

with members of Julius Centre for Health Sciences and Primary Care of the Utrecht 

University and Agis was established. Researchers from universities, research 

institutions, and providers could submit research proposals. If necessary, researchers 

were supported by researchers of Agis/Zilveren Kruis in understanding the 

possibilities and limits of the registry data. The research committee would judge the 

proposals on scientific merit and privacy. The research data often were a combination 

of health insurance registry data and clinical data of the researchers, sometimes even 

a combination with other national registry data was used116–122. 

● Research cooperation risk adjustment system Zvw 

The Zvw has 3 major goals: affordable, accessible, and good quality healthcare for 

every inhabitant in the Netherlands. Risk adjustment is an important mechanism in 

the Zvw to ensure that healthcare insurers have a “level playing field” and to prevent 

risk selection. This is to promote that healthcare insurers compete by contracting 

affordable, accessible, and quality healthcare. The minister of Public Health is 
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responsible for the method of risk adjustment in the Zvw. The minister has 

established a committee “Workgroup improvement risk adjustment” (in Dutch: 

“Werkgroep Ontwikkeling Risicoverevening”: WOR), chaired by experts of the ministry 

with representatives of insurers, healthcare authorities, and researchers. The 

workgroup advices the minister, who decides. A continuous updated research 

program is used. The studies are supported by expert research committees in which 

also other experts from providers, patients, researchers, and their organizations are 

members. The risk adjustment system for somatic healthcare is complicated and 

functions fairly well. The risk adjustment system for GGZ functions much less. The risk 

adjustment models have to predict the costs of healthcare over the next year based 

on information of previous years. As predictors, mainly time-based production 

information is available and there are almost no indicators of disease and severity of 

symptoms.  

Besides being a member of the WOR and research committees, it was possible to 

introduce potential improvements to the risk adjustment system by first cooperating 

with providers. Using a combination of clinical data with health insurance registry 

data, it was possible to show and convince the experts of the ministry that health 

demand severity (in Dutch: “Zorgvraagzwaarte”) and indications of involuntary 

psychiatric care were potential predictors in the risk adjustment models. Research 

commissioned by the ministry and guided by the WOR supported their 

usefulness148,149 . 

● Overvecht Gezond: cooperation to improve the health of inhabitants of a deprived 

neighborhood.  

Agis cooperated with primary care providers and the city of Utrecht since 2006 to 

improve the healthcare of the inhabitants of this deprived neighborhood. A first 

research over the period 2006-2011 showed that this cooperation led to the intended 

substitution of specialized somatic care to primary care with considerable cost 

reduction, compared to control groups. The cost level went from above the average 

cost level of Agis to less than average. A second opinion by researchers of Amsterdam 

University confirmed the substitution138. More recent, the primary care provider 

Overvecht Gezond developed a method to help patients with complex social, 

financial, and health problems150. Research cooperation between researchers of 

Zilveren Kruis and Overvecht Gezond showed that in primary care practices where this 

method was used, patients were less referred to somatic hospitals and patients with 

mental health problems used less specialized care than patients in the control 

group151.  

Using combined clinical and registry data sets, supported by the necessary knowledge 

about the details of the data, is vital to answering important questions about improving 
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the care of patients with serious mental disorders. Therefore, cooperation in research 

should be started again.  

To make this possible, it will be necessary to implement a national policy on the proposed 

research and adjust privacy laws and regulations (see section 1.4.3). We expect that one 

national Dutch center where data can be stored and linked, well protected, and supported 

by expert content knowledge is needed and possible. Finance should be secured, the way 

the “Preventiefonds”152 was financed in the Ziekenfondswet could be an example. 

Furthermore, the setup of the WOR and the Agis/Zilveren Kruis scientific committee can 

be used as an example. A governing committee with patients, practitioners, providers, 

researchers, and government can be arranged which guards privacy and decide about the 

proposals. It should be supported by advice from a research committee with experts on 

research and content experts, who will advise the governing committee about the 

scientific soundness of research proposals. Members should be independent and not 

represent interest groups. 

Privacy and competition versus improvement of healthcare 

To use personal data from different sources in the cooperative research environment, as 

proposed in the previous section, two important aspects have to be taken into account: 

rules and regulations about privacy and about competition. 

Privacy 
Privacy is an important value in our society and is strictly protected by law and enforced 

by the Authoriteit Persoonsgegevens under European regulations (GDPR).  

Using personal data for research has to be judged on two important principles: 

proportionality and subsidiarity. 

Proportionality means that the aim of using personal data must be balanced against the 

infringement on the privacy of the person involved. Subsidiarity means that the aim of 

using personal data must be implemented with the least possible infringement.  

The importance of good healthcare and improving healthcare and infringement with 

privacy have to be valued and a good balance between improving healthcare and privacy 

has to be chosen. 

Regulated markets: regulated competition 
Healthcare and health insurance are markets which are, among other principles, governed 

by regulated competition. Before 2006, the rules and regulations of the ZFW were very 

strict and detailed and set by the government. This stiffened the system and prevented 

innovations and adaption to changing circumstances. Regulated competition and replacing 

the strict rules by broader rules about the healthcare that was allowed to be delivered 
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were introduced to fix these problems. Cooperation by companies providing healthcare or 

health insurance under Zvw or Wlz is generally not possible because it infringes on 

competition. Cooperation is only possible when this is in the interest of the consumer. 

NZA and ACM supervises and enforce these markets. Still, it proves hard to find a balance 

between the limitations set by the regulated competition and the need for cooperation to 

improve healthcare. 

Governments must make cooperative research to improve healthcare legally possible 
Government has, according to article 22 of Dutch constitution, the responsibility to 

improve the health of the citizens. Translated “The authorities shall take steps to promote 

the health of the population.”153 To improve the health of the population, healthcare and 

health insurance research is essential. This needs cooperative research on combinations of 

clinical, environmental data and insurance data. In that way, the real health situation of 

the population and the challenges and improvements can be known. Government has to 

promote, regulate, and facilitate to make this research possible. Denmark154–159 can be an 

example how this legally can be arranged under the European Union privacy regulations. 
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Significance and advice for patients, providers, insurers, and 
the healthcare system 

What is the significance and what can be advised, based on the studies presented in this 

thesis, for patients, providers, insurers, and the healthcare system? 

Patients with schizophrenia or bipolar disorder need integrated psychiatric and somatic 

care. Because this involves a network of care, cooperation between professionals and 

organizations is vital. Because of this network of care, research to improve care also needs 

data of all parts of this care network. Therefore, cooperation among all stakeholders in 

healthcare and healthcare research is essential for success. Transparency about care 

results is necessary as stated earlier in this thesis. Providers, insurers, patients, and their 

organizations are important partners, together with government and researchers for 

better healthcare and for more results of research.  

 

Therefore, all stakeholders are advised to cooperate in healthcare and healthcare 

research. 

Healthcare providers: improve continuity of care, watch out for financial 
barriers 

Healthcare providers should be aware of the discontinuity of care, the role of co-payments 

in decisions to discontinue care, and the fact that patients with severe mental disorders 

often receive care from more providers. Given the decrease in elective care, providers and 

practitioners should ask themselves if they have the necessary skills, experience, and 

organization to provide continuity of good healthcare, including somatic care. If not, they 

should explore and implement the necessary changes. 

The prescription of oral-weekly antipsychotics as an alternative to depot antipsychotics 

should be considered in relation to the preferences of patients. 

Healthcare insurers: experiment with reducing financial barriers and 
(financial) rewards, stimulate cooperation 

Healthcare insurers should realize that continuity of care not only has to be stimulated 

because it improves the quality of care, but also that continuity of care is appropriate. 

Continuity of care has a substantial potential of cost saving because of minimizing 

expensive psychiatric crisis care. Healthcare insurers should stimulate and help organize 

cooperation by healthcare and community care providers. Insurers can investigate their 

own data or national data of Vektis to understand better the continuity and quality of 

care. Best if they do that in cooperation with providers, patient organizations, 

government, and researchers. The new DBC system for the specialized mental health care, 
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which starts in 2022 “zorgprestatiemodel”160, will provide much more data on the content 

of care, for instance, which type of professionals are involved in the care for which 

patients. 

Insurers are allowed to choose providers of healthcare with best practices for whom 

patients do not have to pay co-payments (Besluit Zvw: artikel 2.17, lid 2161). Experiments 

can be set up to drop co-payments if patients choose those providers. Preferably based on 

cooperative research with healthcare providers, best practices can be chosen. If patients 

choose treatment from these providers co-payments would be dropped. An experiment of 

Zilveren Kruis was not a success. Patients had only to inquire about certain care to have 

the co-payment to be dropped. They did not have to get the care of the best providers.  

Research will be complex and the study has to be carefully designed. And randomly 

assigning patients to practices will not be possible, because of ethical and practical 

reasons. Complexities arise, for instance, because of the different subgroups to consider: 

patients already receiving care from the best provider or changing care to the best 

practices, or of necessity, change to a lesser provider, new patients versus already treated 

patients. Comparison of subgroups of patients of the experimenting insurer with 

subgroups of patients of other insurers might help to develop a satisfactory study design. 

Because the ideal level of cooperation and transparency in healthcare is still a distant goal, 

insurers can help customers find the right provider based on their own research or 

combined research with providers. 

Healthcare system: more cooperation and transparency to improve the 
health of citizens 

Government should implement the conditions for more cooperation between providers, 

cooperation between providers and healthcare insurers, transparency of the results of 

healthcare needed to improve healthcare, and the research necessary to get the 

information to support the improvements. Reduce barriers to and promote cooperation, 

support possibilities to lower financial co-payments or reward schemes, finance research, 

and implement the necessary legal basis to do this. Carefully balancing all this with 

protecting privacy and regulated competition. 
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“Social support is important for everybody: for patients as well as for PhD students      ”  
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10 SUMMARY IN DUTCH / SAMENVATTING 

Inleiding 

Schizofrenie en bipolaire stoornissen zijn voor de meeste patiënten zowel ernstige 

psychische aandoeningen (EPA) als chronische ziekten. Deze psychische aandoeningen 

hebben aanzienlijke gevolgen voor het emotioneel, psychosociaal en beroepsmatig 

functioneren, de kwaliteit van leven, de somatische gezondheid en de levensverwachting. 

Patiënten lijden vaak aan somatische comorbiditeit en hebben een verminderde 

levensverwachting van 13-30 jaar. De verminderde levensverwachting wordt grotendeels 

veroorzaakt door chronische somatische medische aandoeningen zoals cardiovasculaire, 

respiratoire en infectieziekten en diabetes. Zelfmoord is een andere belangrijke 

doodsoorzaak. Schizofrenie is in de eerste plaats een psychotische aandoening. Bipolaire 

stoornis is in de eerste plaats een stemmingsstoornis, met periodes van manie en 

depressie, maar kan ook gepaard gaan met psychoses. 

Patiënten hebben continue gezondheidszorg nodig, zoals aanbevolen in de professionele 

richtlijnen voor schizofrenie en bipolaire stoornissen. In beide gevallen bestaat de zorg uit 

psychiatrische zorg, medicatie en somatische zorg. Continuïteit van zorg is belangrijk om 

crisiszorg (crisisbehandeling en ziekenhuisopname) te voorkomen. 

Patiënten hebben vaak moeite om een behandeling te accepteren, soms vanwege een 

verminderd inzicht in hun ziekte, maar vaak ook vanwege ernstige bijwerkingen van de 

medicatie. Patiënten die besluiten de standaard poliklinische zorg en / of 

medicatieprofylaxe te stoppen, lopen een verhoogd risico op herhaling van episodes die 

crisiszorg noodzakelijk maken. 

Nederland heeft een goed ontwikkeld zorgsysteem voor patiënten met een ernstige 

psychische aandoening. Alle inwoners van Nederland hebben een verplichte 

ziektekostenverzekering en zijn vrij in hun keuze en moeten worden geaccepteerd door 

elke zorgverzekeraar (ongeacht hun gezondheid of inkomen). Patiënten zijn grotendeels 

vrij in de keuze van hun zorgaanbieder. 

De ambulante psychiatrische zorg voor schizofrenie en bipolaire stoornis wordt doorgaans 

geleverd door instellingen voor geestelijke gezondheidszorg. Patiënten die langdurig 

stabiel zijn, worden ook in de eerste lijn behandeld als ze geen complexe farmacotherapie 

of complexe ondersteunende interventies nodig hebben. Crisisinterventie is geïndiceerd 

bij ernstige manische, depressieve of psychotische episodes en bestaat uit intensieve 

ambulante crisisinterventie of zelfs ziekenhuisopname.
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Doel 

Continuïteit van zorg wordt in de behandeling van patiënten met schizofrenie of bipolaire 

stoornissen als belangrijk gezien om crisiszorg te voorkomen.  

Maar er is niet veel onderzoek beschikbaar over hoeveel van deze patiënten in de 

bevolking in de loop van de tijd continuïteit van zorg bereiken. Bovendien ontbreekt het 

aan kennis over de effecten van discontinuïteit op de kwaliteit van zorg. Algemeen wordt 

verwacht dat de continuïteit van zorg wordt beïnvloed door patiëntkenmerken, 

zorgstrategieën en gezondheidszorgbeleid. 

De basis hypothese die in dit promotieonderzoek wordt onderzocht is: patiënten met 

ernstige psychiatrische aandoeningen, zoals schizofrenie or bipolaire stoornissen, hebben 

continuïteit van zorg nodig om crisiszorg (crisis behandeling en ziekenhuisopnames) te 

voorkomen (zie figure 8).  

Figure 8. De basis hypothese, onderzoeksvragen en overzicht van de studies in dit 

proefschrift  

In dit proefschrift worden de volgende vragen onderzocht: hoeveel patiënten bereiken 

continuïteit van zorg, wat zijn de effecten van continuïteit van zorg op crisiszorg, hoe 

wordt de continuïteit van zorg beïnvloed door hoge eigen bijdragen voor psychiatrische 

zorg vanaf 2012, en hoe is de relatie tussen continuïteit van zorg en de toedieningswijze 

van antipsychotica, bij patiënten onder behandeling voorspelt eerder zorggebruik 
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discontinuïteit en gecorrigeerd voor eerder zorggebruik is er praktijkvariatie tussen 

behandelaars? 

Gegevens en methoden 

Alle onderzoeken zijn uitgevoerd op zorgverzekeraars data van Agis en Zilveren Kruis. Deze 

grote data bestanden vormen een goede basis voor onderzoek. Behandeling van patiënten 

met schizofrenie en bipolaire stoornissen hebben naast de psychiatrische zorg ook extra 

somatische zorg nodig. Zij krijgen die zorg van veel verschillende aanbieders. De gegevens 

van zorgverzekeraars bevatten alle zorg zoals gegeven onder de Zvw, er is vrijwel geen 

selectie van zorgaanbieders of patiënten, en gegevens waren beschikbaar over 2008-2016. 

Gegevens over langdurige GGZ zorg (Wlz) ontbrak en psychiatrische zorg voor jeugd tot 18 

ontbrak vanaf 2015 (Jeugd wet) en ook informatie over maatschappelijke ondersteuning 

(Wmo) was niet beschikbaar. 

De methode van onderzoek is longitudinaal observationeel onderzoek, hiermee kunnen 

verbanden aangetoond worden, maar géén oorzaken. Dergelijk grootschalig onderzoek op 

registratie data laat zien hoe behandeling in de dagelijkse praktijk is en is een belangrijke 

aanvulling op kleinschalig experimenteel onderzoek.  

In de onderzoeken zijn enkele statistische methoden toegepast. Naast de in 

epidemiologisch onderzoek veel gebruikte logistische regressie en survival analyse is ook 

het minder bekende tijd-series analyse (ARIMA) gebruikt. Tijd-series analyse is wel veel 

gebruikt in economisch en econometrisch onderzoek, maar zou ook in zorg onderzoek 

veel vaker gebruikt kunnen worden om veranderingen in zorg of resultaten van zorg in de 

tijd te analyseren. Ook zijn er twee nieuwe maten ontwikkeld die breder toegepast 

kunnen worden: een benadering van kwaliteit van zorg meten met crisiszorg en de 

“Nederlandse DDD” om onderhoudsmedicatie te kunnen meten.  
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Resultaten 

Figure 9. Overzicht van de 10 belangrijkste resultaten van dit proefschrift 

De belangrijkste resultaten van de in dit proefschrift beschreven onderzoeken zijn de 

volgende (figure 9).  

 

1. 60% van de patiënten met schizofrenie of bipolaire stoornissen bereikt continuïteit 

van zorg gedurende 6 jaar  

Hoewel patiënten met een ernstige psychische aandoening, zoals schizofrenie of bipolaire 

stoornissen, continuïteit van zorg nodig hebben om crisis en ziekenhuisopname te 

voorkomen, bereikt slechts 60% continuïteit van zorg gedurende zes jaar.  

2. Continuïteit van zorg gaat samen met minder crisiszorg, meer electieve zorg, meer 

somatische zorg 

Het gebruik van crisiszorg was het hoogst bij patiënten die alleen medicatie voor hun 

aandoening gebruikten zonder electieve ambulante zorg. Crisiszorg was het laagst bij 

patiënten die continuïteit van zorg ontvangen. Crisiszorg is vaak nodig bij een terugval van 

psychotische, manische of depressieve symptomen en gaat samen met lijden bij patiënten 
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en hun familieleden. Omdat crisiszorg duur is, is er een groot potentieel voor verlaging van 

de zorgkosten, wanneer een verschuiving naar continue zorg wordt gerealiseerd, wat dan 

leidt tot minder crisis bij patiënten. 

 

3. De afname van electieve zorg over 2009-2014 is zorgwekkend.  

Zoals hierboven aangegeven bereikt een groot deel van de patiënten met schizofrenie of 

bipolaire stoornis geen continuïteit van zorg. Alarmerend is dat we vonden dat electieve 

zorg, over 2009-2014 gezien, afnam. Gemeten over die zes jaar daalde het percentage 

patiënten met schizofrenie en met bipolaire stoornissen, die electieve psychiatrische zorg 

ontvingen, met circa 20% en die medicatie voor die aandoeningen ontvingen met circa 5%. 

De afnames in de hoeveelheid zorg die patiënten kregen, waren zelfs nog sterker. Het 

percentage patiënten in beide cohorten dat helemaal geen electieve zorg ontving, 

verdubbelde tot ongeveer 18%. 

4. De somatische zorg nam toe 

Patiënten met schizofrenie of bipolaire stoornissen lijden vaak aan somatische 

comorbiditeit, vooral metabole en cardiovasculaire aandoeningen, en ze hebben een 

kortere levensverwachting. Een gunstige bevinding was dat de somatische zorg voor deze 

patiënten toenam. De gemiddelde gecorrigeerde kosten van somatische zorg in euro's 

stegen met 24% voor patiënten met schizofrenie en met 43% voor patiënten met bipolaire 

stoornissen. 

 

5. Hoger eigen risico en eigen betalingen GGZ in 2012 gaan samen met minder 

continuïteit van zorg en meer crisiszorg 

De hoge stijging van het eigen risico en de extra eigen bijdragen voor de GGZ, vanaf 2012, 

vielen samen met: minder continuïteit van zorg, minder electieve psychiatrische zorg, 

meer crisiszorg en meer patiënten die alleen medicatie kregen voor hun psychiatrische 

aandoening. Dit kan erop wijzen dat extra eigen bijdragen patiënten ontmoedigen om de 

benodigde electieve zorg te zoeken en te accepteren.  

6. Crisiszorg was laag onder continuïteit van zorg en hoog in kwartalen met alleen 

medicatie voor de aandoening 

In de eerste studie kreeg 33% van de patiënten met schizofrenie weleens crisiszorg in de 3 

jaar follow-up. Bij patiënten met continue zorg was de crisiszorg het laagst (25%), het 

hoogst in de groepen met discontinuïteit van electieve zorg (tot 68%). 

In de onderzoeken naar eigen bijdragen kregen 13% van de patiënten met schizofrenie en 

met bipolaire stoornissen gemiddeld in een kwartaal crisiszorg. Patiënten die alleen met 

medicatie behandeld werden kregen de meeste crisiszorg (33%), de minste crisiszorg werd 

gezien in de groep met continuïteit van electieve zorg (9%). 
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7. Hoge discontinuïteit bij toedieningswijzen antipsychotica: oraal-wekelijkse pillen een 

alternatief voor depot injecties 

Slechts 20% van de patiënten met schizofrenie vertoonde continuïteit in toedieningsvorm 

van antipsychotica (oraal-dagelijks, oraal-wekelijks of depot) gedurende een follow-up van 

één jaar. De subgroep die een toedieningsvorm van antipsychotica al 60 dagen of langer 

gebruikte, vertoonde meer continuïteit (46%) dan de subgroepen die een 

toedieningsvorm korter gebruikten (2%).  

De toedieningsvormen orale-wekelijkse pillen en depot injectie lieten vergelijkbare 

patronen en resultaten zien. Oraal-wekelijkse pillen kunnen daarom een alternatief zijn 

voor patiënten die de depot injecties niet willen. 

8. Eerdere psychiatrische zorg is bruikbaar als voorspeller van discontinuïteit in 

patiënten onder behandeling  

Bij patiënten, onder behandeling met electieve zorg, voorspelt hun eerdere gebruik van 

psychiatrische zorg het verdere verloop van de zorg. We stellen voor om eerder gebruik 

van psychiatrische zorg in te zetten voor het ontwikkelen van strategieën, waarmee de 

continuïteit van de zorg verbeterd kan worden voor patiënten die het meeste risico lopen 

op uitval. 

9. Praktijkvariatie tussen zorgaanbieders in discontinuïteit van psychiatrische zorg 

verschilden niet significant 

Praktijkvariatie tussen zorgverleners met betrekking tot discontinuïteit, gecontroleerd 

voor patiëntkenmerken en eerdere psychiatrische zorgconsumptie, bleek niet significant. 

Onderzoek waarbij gebruik wordt gemaakt van meer gedetailleerde klinische en 

zorgkenmerken in relatie tot stopzetting van de behandeling wordt aanbevolen. 

 

10. Uitkomsten bij schizofrenie en bipolaire stoornissen zijn zeer vergelijkbaar, maar zijn 

op punten ook verschillend 

Over de verschillende studies waren de resultaten van de patiënten met schizofrenie en 

bipolaire stoornis zeer vergelijkbaar. De sociaal-demografische kenmerken verschilden 

wat meer: de schizofrenie cohorten bevatten ruim 3 keer meer patiënten, 1,6 keer meer 

mannen dan vrouwen, de gemiddelde leeftijd was 3-4 jaar jonger, mannen in het 

schizofreniecohort waren 4-6 jaar jonger dan vrouwen, terwijl het leeftijdsverschil tussen 

mannen en vrouwen in het cohort met bipolaire stoornissen minimaal was. 

Patiënten met schizofrenie gebruikten meer electieve zorg en crisiszorg, maar veel minder 

somatische zorg, de continuïteit van zorg was iets minder. Na de hoge stijging van de 

eigen bijdragen vertoonden patiënten met bipolaire stoornissen meer afname van 

electieve psychiatrische zorg en een toename van somatische zorg vergeleken met 

patiënten met schizofrenie.  
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Aanbevelingen 

Aanbevolen wordt om de onderzoeken uit dit proefschrift te herhalen op alle inwoners 

van Nederland (Vektis), over recentere jaren en op gegevens van andere landen om de 

stabiliteit en generaliseerbaarheid van de uitkomsten te onderzoeken. Daarbij verdient 

het ook aanbeveling om klinische gegevens en data over maatschappelijke ondersteuning 

te combineren met verzekeraars registratie data. Dan komt het hele palet aan zorg die 

nodig is voor ernstige psychische aandoeningen (EPA) in beeld.  

Om de zorg voor EPA patiënten te verbeteren is samenwerking en transparantie van alle 

partijen inclusief patiënten nodig. In een “lerende omgeving” met aandacht voor privacy, 

kan de kennis, ervaring en informatie van alle betrokkenen gebruikt worden om het hele 

palet van zorg te onderzoeken op uitkomsten in de praktijk. Dit om verbeteringen van zorg 

te vinden wat kan leiden tot implementatie van die verbeteringen. De politiek en overheid 

moeten daar dan wel de voorwaarden voor scheppen, in wetgeving en financiering. 

Conclusies 

Continuïteit in de behandeling van patiënten met schizofrenie en bipolaire stoornissen is 

belangrijk en gaat in de praktijk samen met minder crisiszorg (crisisbehandeling en 

opnames). Echter continuïteit in de psychiatrische zorg wordt in de praktijk beperkt 

bereikt en neemt af in de tijd. Financiële bijdragen gaan gepaard met minder continuïteit 

van zorg en meer crisiszorg. Patiënten met schizofrenie laten een hoge discontinuïteit zien 

bij toedieningsvormen van antipsychotica. Antipsychotica pillen die wekelijks ingenomen 

moeten worden kunnen bij patiënten met schizofrenie een alternatief zijn voor 

antipsychotica depot-injecties. Eerdere psychiatrische zorg is voorspellend voor 

continuïteit van zorg voor patiënten met schizofrenie en bipolaire stoornissen. 

Praktijkvariatie in continuïteit bij zorgaanbieders, controlerend voor eerdere 

psychiatrische zorg kon niet aangetoond worden. 

De uitkomsten uit de onderzoeken in dit proefschrift laten zien dat inspanning nodig is om 

een betere implementatie te bewerkstelligen van de professionele richtlijnen voor 

schizofrenie en bipolaire stoornissen waarin continuïteit van zorg wordt aanbevolen.
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mocht gebruiken. Maar ook omdat ik al die 28 jaar ruimte kreeg om me te ontwikkelen en 

me na 2008 kon richten op onderzoek en innovatie van de zorg en financiering van de 

GGZ. Daarbij kreeg ik breed inzicht in wat de zorgverzekeraar doet, ook via mijn deelname 

aan de OR. Een zorgverzekeraar zou meer gewaardeerd moeten worden voor de rol in het 

zorgstelsel (checks and balances) en voor de enthousiaste en gemotiveerde medewerkers 

met hart voor de zorg.  

Mijn werk en proefschrift had ik niet kunnen doen zonder intensieve samenwerking met al 

mijn collega’s. Veel dank aan al die fijne collega’s, die zorgden voor een prettige en 
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Council: ZFR) became the start of a lasting research and innovation topic in the rest of his 

career and beyond: risk equalization. 

1986-1990 Ziekenfondsraad  

He became a senior researcher and policy adviser at the Statistical and Economics 

department of the Ziekenfondsraad. He performed research and advice work on many 

subjects. Main subjects were cost containment of medication, automatization and 

organization of data collecting and processing for the Medication Information Project 

(GIP). He represented the ZFR in the technical committees of the Ministry of Public Health. 

The first national research project on risk equalization was a feasibility study 
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commissioned by the Ministry of Public Health performed by the ZFR. He was the 

secretary and coordinator of this study. 

1990-2018 Health insurance funds and companies 

From 1990 till retirement, he worked for health insurance funds and health insurance 

companies. He started at “Het Gooi e.o.”, and continued following merges at ANOZ 

(1991), Agis (1999), and finally Zilveren Kruis (2012) in different capacities as senior 

researcher, adviser/consultant, chairman of the works council, and manager. He 

represented the companies in cooperation’s with healthcare providers and research 

institutes and at the national level at Zorgverzekeraars Nederland, GGZ Nederland, and 

the Ministry of Public Health. 

 

During his period at ANOZ, health insurance funds had to start competing and he became 

responsible for actuarial research and development and premium calculations, also for 

market and customer research. This continued when he worked at Agis.  

 

During the whole period, his other main research and policy themes were: healthcare 

innovation, healthcare and health insurance system development, and research 

cooperation.  

 

Healthcare innovation involved cooperation with the care procurement department and 

doing healthcare research on quality of care, especially about the innovation of 

cardiovascular, diabetes, and mental health care.  

Healthcare and health insurance system included the development of healthcare systems 

in Amsterdam, Utrecht, and Almere, especially the care in deprived neighborhoods. In 

Overvecht, a deprived neighborhood in Utrecht, the primary care centers of “Overvecht 

Gezond” innovated health care for their many complex and chronically ill patients. Over 

many years of research, he showed that their care was successful for patients with 

somatic and / or psychiatric disorders.  

Many research and policy aspects of the Dutch healthcare and health insurance system 

had to be addressed, but risk adjustment was a continuing topic during all these years and 

beyond. He initiated the risk factor Zorgvraagzwaarte. His method to access the necessary 

data to be used for risk adjustment, balancing it with safeguarding privacy has been 

implemented. Moreover, based on data from a mental health care provider, he showed 

that involuntary psychiatric care can be used as a risk factor. 

 

At the start of Agis he became responsible for the cooperation with researchers and 

research institutes. This started with professors endowed by Agis and many years of 

cooperation with Julius Center for Health Sciences and Primary Care of Utrecht University. 
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This cooperation resulted in the Agis Health Database and the research committee which 

assessed research proposals. Many studies on Agis and Zilveren Kruis data, often 

combined with clinical data, were performed by external researchers. One member of his 

team graduated with a PhD at the Julius Center about optimizing acid-suppressing drug 

prescriptions in primary care, using Agis data. Another team member wrote his PhD on 

risk equalization at the Erasmus University.  

Specialized mental health care was transferred from the AWBZ to the Zvw in 2008 and it 

became the major focus of his work. This resulted in this PhD research on continuity of 

care for patients with a severe mental disorder, using Agis and Zilveren Kruis data. 

2018 – present continuation of research 

After his retirement in 2018, he wanted to continue using his expertise and experience to 

improve healthcare. Therefore, he went to finish his PhD, continued as an independent 

adviser for the Ministry of Public Health, and started doing healthcare research and advice 

as a contractor. In recent years, he has shown that risk equalization of mental health care 

is imperfect and developed an alternative risk equalization method for mental health care 

and somatic health care. 
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14 ABBREVIATIONS 

The explanation of abbreviations can be found in the section mentioned in the next list of 

abbreviations. 

 
type English Dutch section 

ATC coding Anatomical Therapeutic 
Chemical classification 

Anatomisch Therapeutisch 
Chemisch Classificatie 

2.1 

DDD coding Defined Daily Dose  gemiddelde onderhoudsdosis 2.1 

DBC coding Diagnosis Treatment System  Diagnose Behandelcombinatie 1.5.3 

DIS coding DBC information system dbc-informatiesysteem 1.5.3 

ACM institution Authority for Consumers & 
Markets 

Autoriteit Consument & Markt 1.5.1 

AFM institution Authority for the Financial 
Markets 

Autoriteit Financiële Markten 1.5.1 

GGD institution Municipal health service Gemeentelijke 
gezondheidsdienst 

1.5.1 

NZA institution Dutch Healthcare Authority Nederlandse Zorgautoriteit 1.5.1 

RIVM institution National Institute for Public 
Health and the Environment 

Rijksinstituut voor 
Volksgezondheid en Milieu 

1.5.1 

UMC institution University Medical Center Universitair medisch centrum 1.5.1 

ZiNL institution National Health Care 
Institute 

Zorginstituut Nederland 1.5.1 

HBS education secondary education Hogere Burger School 1.1 

ULO education extended primary education  Uitgebreid Lager Onderwijs 1.1 

Wlz Act Long-term Care Act  Wet langdurige zorg 1.5.2 

WOR risk  Workgroup development 
risk equalization 

Werkgroep ontwikkeling 
risicoverevening 

1.5.2 

AWBZ Act Exceptional Medical 
Expenses Act  

Algemene Wet Bijzondere 
Ziektekosten 

1.5.2 

Wmo Act Social Support Act  Wet maatschappelijke 
ondersteuning 

1.5.2 

Zvw Act Health Insurance Act Zorgverzekeringswet 1.5.2 

GGZ Act Specialized mental 
healthcare  

Geestelijke gezondheidszorg 1.5.1 

POH-
GGZ 

health care General practice mental 
health workers  

Praktijkondersteuner Huisarts – 
Geestelijke Gezondheidszorg 

1.5.1 
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