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2 Executive Summary 
This report documents our efforts to develop and implement outcomes-based payment 
models based on iPDM in a Danish community setting. We describe the outcomes 
defined in our work and the progress made during the EIT funding period. We present a 
detailed model of data-infrastructure and health economic financing for the pilot project 
PreCare, which was developed in collaboration with Region Zealand and the municipality 
of Odsherred. The model merges digitally submitted self-reported data and data from 
clinical and administrative data registries at the regional and municipal level in Denmark. 
These different data types are used to create an economic payment model, where 
remuneration to the clinic is based on an index of selected outcomes measures. We 
evaluate progress and discuss barriers, future adjustment needs and scalability issues 
for the iPDM based model to other Danish Regions as well as other European countries 
and healthcare systems. 

Since the iPDM outcomes-based model is implemented in a Danish community setting it is important to 
clarify a number of contextual issues in regards to the Danish health system structure, economic steering 
mechanisms and current digital data infrastructure. This is done in chapters 4-5.  Chapter 6-7 contain the 
actual model description including definitions of outcomes, data infrastructure and financial flows. In the 
subsequent chapter 8 we discuss barriers, future adjustment needs and scalability issues for the iPDM 
based model to other Danish Regions and beyond. 
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3 Preface: Designing an outcomes-
based payment model based on 
iPDM in a Danish community 
setting 
Many countries are challenged when it comes to health care. Aging populations and 
increasing chronic care needs are important drivers of increasing demand for services. 
On the supply side, we experience rapid technological developments, that increase the 
possibilities for treatments, - and the costs.  

At the same time, there are limits to the ability to raise revenues for health care. – In 
most countries this has led to experimentation with new types of steering mechanisms 
to manage the dual pressure of increasing demand and limited resources. Typical 
financial steering instruments include the use of block grants, activity-based financing, 
goal management and value-based management in various forms. 

The idea of value-based management has become increasingly widespread. Basically, 
this concept suggests that efforts should be made to evaluate the value of care for 
patients while at the same time measuring the costs for each patient in order to ensure 
cost-effective treatments. 

The value-based perspective has evolved over time, and the practical applications take 
different forms in the different countries. Many attempts to implement value-based 
management are limited in their scope, particularly in regard to the integration of 
economic incentives. 

Although emphasis is placed on identifying the activities that may be of value to 
patients, the calculations of the costs of treatment are often insufficient. In addition, 
value measurements are most often made for specific episodes of care and individual 
diseases, rather than applying a more holistic perspective to include all activities in a 
care pathway, regardless of the organizational locus of delivery. This is problematic as 
two core recommendations of value-based health care are to include an assessment of 
costs for individual patients and to consider costs and results in the entire patient 
pathway from prevention to rehabilitation.  
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These deficiencies are addressed in the project "integrated Personalized Diabetes 
Management goes Europe" (iPDM-GO) which is supported by EU funding through EIT-
HEALTH. 

As part of this project, the University of Copenhagen and Region Zealand, in 
collaboration with Roche, have explored the possibilities of implementing a digitally 
supported value-based management model based on the original ideas for this kind of 
management. This report presents the background for introduction of VBHC in Denmark 
and the specific model developed for implementation in Region Zealand. The report 
presents a detailed roadmap for implementation and highlights issues and concerns that 
must be addressed when implementing this type of scheme.  

It is a key observation in the report, that regardless of how the management model is structured, there 
must be a precise description of the treatment activities for each individual patient, the costs associated 
with these activities and a description of the quality experienced by the patient.  

It is only possible to implement real value-based cost-effective management when all these components 
are known and measured regularly. Therefore, the methods and prerequisites for describing activity, 
finances and results and the data infrastructure to support the measurement of these dimensions are 
described in detail in this report based on Danish conditions. 

The availability and current use of information for health care management in Denmark is reviewed as a 
preface to the model description. This is followed by a detailed account of design issues and consideration 
for the construction of a value-based financing model.  

Hopefully, the report can contribute as inspiration for building governance for the health sector to ensure 
that the actions taken within the sector are for the benefit of patients and produced in a way that is cost-
efficient. 

The descriptions of the methods and prerequisites are made for the overall health care sector, but with a 
special focus on the diabetes area which is the focus of the iPDM-GO project. This is done to give an 
opportunity to develop general governance as well as specific disease focused tools in the health care 
sector.  
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4 A brief overview of the Danish 
Healthcare Sector  
This chapter presents a brief overview of the Danish Healthcare Sector. This is important 
as a prerequisite for understanding the implementation context for the iPDM outcomes 
based model in Denmark 

The Danish population consists of approximately 5.8 million people. This means that the country’s 
population is almost at the same size as the metropolitan region of Hamburg with 5.3 million inhabitants1. 
The area of Denmark is 42.931 km2.  

Denmark has a public healthcare system based on a principle of free and equal access for all citizens. The 
majority of healthcare services are financed through general taxes and are free of charge for the patient. 

Total healthcare expenditure constitutes approximately 10.1 percent of GDP2. In a comparison, Denmark 
is ranked as 16 out of 192 countries when it comes to the use on health as a percent of GDP. 

General taxes finance approximately 85 percent of healthcare expenditure and cover costs of services 
provided by the general practitioners (GP), and specialists (based on referral from the GP), all hospital 
treatments as well as all pharmaceuticals and aides provided at hospitals. Private co-payments account 
for approximately 15 percent of expenditure covering dentists and out-of-hospital pharmaceuticals and 
aides. The municipalities provide free dental care for children up to the age of 18 through the school 
system. 

 

 

 

 

 

 

 

 
1 http://www.mapnall.com/da/Kort-Hamburg_1149876.html 
2 https://www.cia.gov/the-world-factbook/field/current-health-expenditure 
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Denmark has 21 public somatic hospitals with acute care facilities. Many of these consist of subunits in 
several physical locations. There are five psychiatric hospitals, each with several physical locations. Other 
main characteristics for 2020 are mentioned in Box 1 above.3 

The responsibility for running the public healthcare service is decentralised and divided between regions 
and municipalities. In 2007 a major reform of the local government structure took place; 13 regional 
councils were reduced to five regions and 271 municipalities to 98 municipalities. Regions and 
municipalities have political leadership (mayor/regional council chairman). The reform also meant a 
restructuring of the financing structure and the responsibilities of providing healthcare services in the 
Danish healthcare system. In general, the reform implied that the municipalities were given an increasing 
role in the healthcare sector. 

A brief overview of the responsibilities of the three levels, national, regions and municipalities, is given 
below. 

4.1.1 National responsibilities 
The regulatory framework for the healthcare system is managed at national level by the Parliament and 
the Government. The responsibility for running the public healthcare system is decentralized and divided 
between regions and municipalities.  

 
3 https://www.esundhed.dk/Emner/Patienter-og-sygehuse/Noegletal-for-sygehusvaesenet-og-
praksisomraadet#tabpanel28798A54AB10431E81E44FA779530A79, 
https://ny.sundhedsdatastyrelsen.dk/sds/da/afregning-og-finansiering/takster-drg/takster-2017, takstvejledning 
2017 page 44 ff, https://sundhedsdatastyrelsen.dk/da/nyheder/2019/beskaeftigede_ved_sygehuse_10042019 and 
https://www.sum.dk/~/media/Filer%20-%20Publikationer_i_pdf/2017/Laedaekningsudvalgets-
rapport/Laegedaekning-rap-jan-2017.pdf 

Box 1: The Danish healthcare sector 

Each year, more than 90 out of 100 Danes are in contact with the healthcare system – either due to 
appointments with a general practitioner (GP), hospitalization or appointments with a specialist outside the 
hospitals or dentists. Approximately 2.7 million Danes each year are treated at a somatic hospital.  

Around 93.5 pct. of the stays at the somatic hospitals lasts less than 12 hours and only 3.5 pct. are longer 
than 48 hours. The average length of stay for inpatients (12 hours or more) is 4.2 days in 2020. For endocrine, 
nutritional and metabolic diseases (which include diabetic patients) 26.245 patients has 30.689 admissions 
and 136.989 patients has 337.241 outpatient visits (less than 12 hours).  

There are 41.4 million appointments with GPs, 5.7 million visits to private specialists outside the hospitals 
and 11.3 million visits to other suppliers in primary care (all free tax-financed access). 

The public hospitals have approximately 106,000 full-time employees and in addition, 3,500 GPs and 1,400 
specialists have agreements with the regions. The employees at the hospitals include the doctors. They are 
paid a salary that is independent of the production they deliver. 
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The state is responsible for the regulatory framework and has a coordinating and advisory function 
towards the decentralized providers of healthcare services. The state is responsible for national health 
policies, legislation, the overall economic framework, general planning within the healthcare system, 
national guidelines, monitoring and supervisory functions etc. 

The Ministry of Health is responsible for health care legislation. This includes legislation on the provision 
of healthcare, patients’ rights, health professionals, hospitals and pharmacies, medicinal products, 
vaccinations, maternity care and child healthcare. The legislation covers the tasks of the regions and 
municipalities within the field of health.  

The Ministry of Health issues guidelines for the management of healthcare services. This task is primarily 
carried out by the government agencies under the Ministry of Health. If include clinical guidelines, follow 
up on agreed targets and patient rights etc. 

The government collects taxes that are partly used for financing the activities within the healthcare sector 
at all levels. 

4.1.2 Regional responsibilities 
The five regions have between 0.6 and 1.8 million inhabitants.4 The regions are governed by regional 
councils, each composed of 41 members directly elected for a four-year period. The regions are not 
allowed to collect taxes. In a later section the funding of the regions will be described in detail. 

The regions own and manage somatic and psychiatric hospitals and they are responsible for the majority 
of the tasks within the healthcare system, including hospital care, psychiatric care, primary healthcare,  
general practitioners, practicing specialists, adults’ dental services and physiotherapy.  

The majority of ambulatory care outside hospitals is delivered by private providers operating according 
to national agreements. -The regions enter collective agreements with private general practitioners, 
practicing specialists, physiotherapist, dentists and reimbursement of medicine. The regions also enter 
into agreements with private hospitals. Only 1.5 pct. of the total hospital capacity is privately delivered. 
It is used as a buffer by the public sector to be able to fulfill the obligations regarding patients’ rights for 
having diagnosis and treatment done within 2 months (see below). 

Regional healthcare expenditures are divided between secondary care – mostly hospitals (74 %), primary 
care (14 %), pharmaceuticals (5 %), IT (3 %) and administration (4 %).5 

The regions are working closely together with the municipalities through organizational forums and 
mandatory health agreements that aim to coordinate tasks and responsibilities. The health agreements 
are based on national templates and are a re-negotiated in every four-year election period and the 
agreements are subject to approval by the national authorities. 

 

 

 

 
4 Statistics Denmark; http://www.statistikbanken.dk/10190, table FRLD177 
5 Calculated based on Statistics Denmark; http://www.statistikbanken.dk/10190, table REGR55. 
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Figure 4.1: The Danish Regions 

 

 

Patients’ rights with regards to access and waiting times in the hospital sector 

Citizens in need of hospital care may, within certain limits, freely choose any public and certain private 
hospitals.  

The regions are required to ensure that any patient referred to a hospital is diagnosed within one month 
from the date of referral. In cases where it is not possible to determine the condition of the patient within 
one month, the region is required to devise a plan for further measures to establish a diagnosis. 

If the waiting time for treatment within the public hospital system exceeds 30 days (with the exception of 
certain highly specialized diagnoses6), citizens may choose a private hospital in Denmark or a hospital 
abroad. In some cases, this right will apply when the waiting time exceeds one month, i.e. if a 
postponement of the treatment may significantly affect the recovery/cure.  

4.1.3 Municipal responsibilities 
The average population of the 98 municipalities is almost 59,000. Municipalities are responsible for 
primary prevention and rehabilitation outside hospitals, whereas secondary and tertiary prevention is a 
shared task between the municipalities, the regions and the General Practitioners.  

 
6 Organ transplantation, sterilization, fertility treatment, reference therapy, hearing aid treatment, 
cosmetic treatment, sex change surgery or stay at convalescent homes 

Regional main responsibilities on health 

• Hospital and psychiatric treatment 
• Primary healthcare / public healthcare scheme 
• General Practitioners (family doctors) 
• Private practicing specialists 
• Adult dental services 
• Physiotherapy 

 

Political elected board.  
Election every four years 
No taxing power 

Average regional population: 

1,150,000 

Regional responsibility in healthcare 
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The legislation does not define the specific type of measures to be implemented by the municipalities in 
the field of disease prevention and health promotion. The national health authorities provide guidance to 
the municipalities and have developed ‘prevention packages’ to guide local initiatives.  

In order to create incentives for the municipalities to implement effective preventive measures and 
thereby reduce the need for hospitalisation, municipalities co-finance hospital treatment and treatment 
at the General Practitioner.  

The municipalities also provide a number of healthcare services that are best dealt with at local level, 
close the daily life of the citizens. These include treatment of alcohol and drug abuse, child nursing, child 
dental services, school healthcare and home nursing. 

With the structural, financial and responsibility reform in 2007, the municipalities were also given the task 
to co-finance the hospital activity for their own citizens. The co-financing means that the municipalities 
must pay to the region every time a citizen has a contact at a hospital. The reason behind the co-financing 
model was to give the municipalities an incentive to keep their citizens healthy and out of the hospitals. 

One of the reasons that a more intensive involvement of the municipalities is needed, is a gradual 
centralization of hospital care, with closure of small hospital units and establishment of new highly 
specialized hospitals. – A total of six new “Super hospitals” are under construction with a capacity of 20 
pct. less beds than the older hospitals they are replacing. To ensure that a 20 pct reduction on bed capacity 
will not leave the sector in a crisis it is necessary to further reduce the average bed days. During the last 
6 years, from 2014 to 2020, the average bed days have decreased from 4.8 days to 4.2 days in average.7 
The patients are being discharged from the hospitals very fast. The reduction in bed days can only be 
realized if there is a network consisting of family members, municipality and/or GP to take care of the 
patients when they come home from the hospital. 

Figure 4.2: The Danish Municipalities 

  

 
7 https://sum.dk/temaer/8-nationale-maal-for-sundhedsvaesenet, talgrundlag 

• Preventive care and health promotion 
• Rehabilitation outside hospital 
• Treatment of alcohol and drug abuse 
• Co-financing regional healthcare 
• Child nursing 
• Child dental services and special dental care 
• School healthcare 
• Home nursing 

 
Political elected board. 
Election every four years. 
Taxing power. 

Average population: 
59,000 

Municipality main responsibilities in health 
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4.1.4 The General Practitioners 
The General Practitioners provide basic treatment to the patient and serves as a ‘gate keeper’ to more 
specialized health services. Each citizen is assigned to a General Practitioner based on the choice and 
residence of the patient. The General Practitioner is the patients’ primary contact with the healthcare 
system. The General Practitioner (GP) is responsible for referring the patient to hospitals, practicing 
specialists or other professionals. Each citizen is in average in contact with the GP 8.38 times annually. 

There are approximately 3,500 general practitioners in Denmark with an average number of patients per 
General Practitioner of 1,610.9 GPs are considered private companies. However, the location and number 
of General Practitioners within each region are determined by the regional council. Fees are specified 
according to a general agreement between the interest organization for the five regions, Danish Regions, 
and the General Practitioners’ Association. The visits and services at the General Practitioner are free of 
charge for the patients. 

As shown in Figure 4.3 the patient cannot go directly to the hospitals or specialists outside the hospitals 
and they cannot receive prescription medication without a referral from the General Practitioner or the 
institutions (hospitals or specialist) which the General Practitioner has referred the patient to. 

Only if the patient has an accident and need treatment at an emergency hospital ward he/she can go 
directly to the ward without the referral from the General Practitioner. The patient can also approach the 
dentists directly since the patient has to pay dental services themselves out of pocket. 

 

 

 

 

 

 

 

 

 

 

 

 
8 Sundhedsdatastyrelsen; Udvalgte nøgletal for det regionale sundhedsvæsen 2009-2019, sheet T1. 
9 Ministry of Health: https://www.sum.dk/~/media/Filer%20-
%20Publikationer_i_pdf/2017/Laedaekningsudvalgets-rapport/Laegedaekning-rap-jan-2017.pdf 
 

Patient 

Specialists outside the hospitals Hospitals admissions 

Dentist Emergency ward General Practitioner – the gatekeeper 

Prescription medication 

 

 

 

 

 

Tax financed 

Figure 4.3: The General Practitioner as a Gatekeeper 
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4.2 The financing structure of the Danish healthcare sector 
 

Most of the supply in the Danish healthcare sector is financed by taxes. All consultations and treatment 
at the General Practitioners and all treatments and medicine delivered at the hospitals are free including 
nursing, implants, pharmaceutical products, lab tests, radiology and surgical procedures etc.   

Out of pocket payment is related to the citizens’ expenses on glasses, some medication outside the 
hospitals and dentists for citizens age 18 or above.10  

As mentioned above, the regions have the main responsibility for somatic and psychiatric hospitals and, 
General Practitioners, specialists outside the hospitals etc. These areas are the most expensive parts of 
the healthcare sector, but the regions are not allowed to levy taxes. Instead, they rely on funding from 
the national government and the municipalities. For the distribution of public healthcare expenses across 
the regions, the municipalities and the central government, see Figure 4.4.11 

The national government and the municipal governments levy taxes. The tax level at each municipality is 
determined annually after negotiations between the regions, municipalities and the government. During 
these negotiations, the overall financing of the healthcare sector is agreed upon and the expected transfer 
of financial means from the national government and the municipalities is estimated.  

These negotiations end in the first week of June every year. Then the preparations of next year’s budget 
can be finalized for all the different local institutions, including hospitals, within the regions and the 
municipalities by Mid-October every year. 

Figure 4.4: The distribution of public health expenditures 
 

  

Approximately 80 percent of financing to the regions is allocated as a block grant from the national 
government, while nearly 19 percent is activity based municipal co-financing. From 2002 to 2017 the 
remaining 1-2 percent was a governmental activity-based funding, which the regions received when they 

 
10 In total 84 pct. of the overall expenditures on health is financed by taxes. 16 pct. is out of pocket 
payment. See Ministry of Health; 
https://www.sum.dk/Sundhed/Sundhedsvaesnet/Sundhedsoekonomi/~/media/Sundhedsvaesen_oekon
omi/Faktaark%20sundhedsudgifter.ashx 
11 Same source. 

The regions uses 76 pct. of the public 
expenditures on health. The 
municipalities 23 pct. and the central 
government only 1 pct. 



 

12 

 

reached an agreed activity level. Now this percentage is given as a part of a proximity financing, see 
chapter 5.  

The annual agreements between the national government and the regions normally contain: 

• Fixed limit for expenses - size of block grants 

• Proximity financing goals   

• Political goals i.e.: 

- Increased focus on coherent patient care between the subsectors (the regions, including 
the General Practitioners, and the municipalities) of the healthcare system. 

- Continued quality improvements in the healthcare system. 

To avoid problems arising by the end of the fiscal year there is a follow-up between the parties (National 
ministries, regional institutions and municipalities) on expenditure and activity indicators several times a 
year. This is to ensure that the goals agreed upon in the annual agreement are met. If the actual 
development differs from the goals and the underlying assumptions whereupon the goals were based are 
changed then it is possible to make midway correction. 

4.2.1 Handling diabetes in Denmark 
When the described division of responsibilities has to deal with the everyday life of the patients, the 
strengths and weaknesses of the system become visible. This can be illustrated by looking at how the 
effort is in relation to diabetic patients, as described in that national diabetes action plan published by the 
Ministry of Health in 201712 and shown in Figure 4.5. 

 

 

 

 

 

 

 

 

 

 
12 Sundhedsministeriet, National diabeteshandlingsplan, November 2017, page 17, 
https://sum.dk/Media/A/3/National%20diabeteshandlingsplan%20publikation.pdf 
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As can be seen from the figure, the general practitioner, the municipality and hospitals are ready to 
support the patients affected by diabetes. In addition, a Steno13 diabetes center has been built in each 
region to deal with more complicated cases and to perform research into new treatments and care 
methods. All examination and treatment, etc. is free for patients. 

The total offer for diabetic patients is thus quite extensive. The system is tax-paid and structured to 
provide services in all parts of the patient trajectory. Patient satisfaction and quality of life among many 
diabetes patients is high. 

However, despite the many good intentions the system is not yet working satisfactorily in all cases. Figure 
4.5 illustrates some of the problems. As can be seen, it is different sectors take care of the citizens 
depending on how their illness is regulated, etc. 

When a patient is not well regulated, it appears that it is the hospitals' responsibility to take care of the 
patients. After a certain time, most diabetes patients will hopefully fall into the well-regulated category 
and thus will have to switch to a general practitioner as the primary contact point. At the same time, a 

 
13 When modern science originated in the 17th century, one of the great figures was the dane Niels 
Stensen (1638-1686). He called himself Steno. That's where the name comes from. 
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Figure 4.5: Organization of diabetes efforts in Denmark 
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number of supporting functions for mastering diabetes and preventing further decline are located at the 
municipal level. – This includes various types of rehabilitation and training courses. 

The implication is that diabetes care involves a number of sector transitions, which can be problematic 
from a patient perspective if activities are not coordinated well and information flows are insufficient. 

In addition, there are differences in the organization and offers from the hospitals, the five Steno diabetes 
centers and the municipalities. Several governance instruments including guidelines and a structured 
Disease Management Program has been introduced to streamline the services for diabetics and structure 
the sector transitions. However, the interpretation and practical implementation varies to some extent 
across the regions and municipalities depending on availability of professional resources and the 
organization of other health and care services. 14  

In the municipalities, diabetes education is also structured differently. One of the very visible differences 
in the offers given to diabetic patients is shown in a figure published by the Danish Diabetes Association 
–  

Figure 4.6.15Figure 4.6: Applications for sensor based glucose measurement granted, pct. 

 

 

 
14 Structuring complexity? – A systemic perspective on the implementation of a disease management 
program for type II diabetes care in Denmark Vrangbæk, K., 2021, (E-pub ahead of print) I: Health 
Economics, Policy and Law. 
15 https://diabetes.dk/media/ufbiyvov/tryk_dia_%C3%A5rsberetning_2020.pdf, page 3 
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The figure illustrates the proportion of applications for sensor-based glucose measurements that have 
been accepted in each municipality in the period from 30 May 2017 to 23 September 2020. As can be 
seen, it is only between 0 - 20 pct. where the applications are granted in many municipalities, while 
relatively few have had a grant percentage of over 80. The municipalities marked in gray have not 
responded to the inquiry about their behavior in this area.  

This is just one example, which illustrates that there is still potential for improvement in the Danish 
healthcare system - for diabetic patients, but also for other groups - even though the basic foundation of 
the overall healthcare system is solid and well founded as part of the Danish welfare society.  
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5 Steering models for health care in 
Denmark  
This chapter presents different governance models for health care using the Danish 
experience as illustration. It highlights how different models have different incentives 
and different implications for system efficiency. – The chapter shows that an 
outcomes-based framework is a natural next step in the evolution of steering models 
in Denmark based on previous experiences with transparency and incentive-based 
schemes and the associated data infrastructures.  

The chapter also shows that all steering approaches involve risks and inherent costs. It 
is therefore important to adopt a flexible position to enable adjustment to fit the 
overall health policy objectives as they evolve over time.   

Finally, the chapter shows that it is critical for the development and implementation of 
advanced steering models that a comprehensive and flexible data infrastructure is 
developed. Moving towards a value based steering model requires detailed 
information about activity, costs and results of individual patient journeys. 

5.1 Management and financing in health care  
Modern health care systems are facing considerable challenges in balancing increasing demands and 
constrained resources. Several macro-trends contribute to this conundrum. First, all developed 
countries are facing a demographic transformation with ageing populations. This has implications for 
health care demand, as the elderly traditionally have a higher need for treatments in hospitals and other 
parts of the healthcare sector.  

Second, there is continuous improvement in the possibilities for treatment. The range of treatments is 
expanding and many of the new treatments are very costly. This applies in relation to new medicine 
products, devices and surgical procedures etc.  

For example, there has been a significant change in treating cancer. Cancers-diagnoses that previously 
could not be treated can now be managed through bone marrow transplantation and there are 
relatively new drugs that for some patients can slow the development of Parkinson's, etc.  

A third major factor is the growing number of citizens living with one or more chronic diseases that may 
require treatment. This is reinforced by the demographic transition, but there are also independent 
drivers for many chronic diseases, where inappropriate life style choices may lead to diseases such as 
diabetes and cardiovascular disorders early in life. 

It is thus the combination of demographic developments, new technological opportunities and 
increasing demand that creates a need for ongoing optimization of the healthcare sector. If health 
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systems are unable to deliver more health for the money it will become necessary to allocate even more 
of the societal wealth to this sector.  

The purpose of this chapter is to provide an overview of models aiming to address the dual challenge of 
increasing demand and constrained resources using the Danish experience as illustration, and to set the 
scene for the development of the outcomes-based model, that is described in the subsequent chapters. 

The models and methods for the overall management and financing of the healthcare system that have 
traditionally been used to pursue the goal of improving health sector efficiency fall within two main 
groups: 

• Management through transparency and comparison/benchmarking of achieved results  
• Management based on financial incentives 

The two main directions can be seen as expressions of two different theoretical approaches in the 
management of the healthcare area.. 

The first theoretical approach is associated with the fundamental belief that it is possible to stimulate 
adjustments of the sector through transparency of results. The approach is based on the idea that the 
visibility of best practice and benchmarking will make the healthcare professionals and organizations 
want to optimize their performance without the need for additional financial incentives. 

The clinical pride of being able to do better than one's colleagues in the same field alone and the risk of 
being exposed as a “poor performener” is enough to ensure the necessary "competition" in the sector 
and continuous improvement. 

The second theoretical approach is more skeptical towards the idea, that transparency alone is sufficient 
to drive efficiency changes. Instead, this perspective emphasizes the combination of performance 
measurements and financial incentives to make health care professionals and organizations optimize 
their performance.  

In the following, both directions will be described with examples from the Danish healthcare system. 
Most of the models described were designed to operate at the national or regional levels in Denmark 
and to cover a broad range of services. However, some instruments are used to target specific diseases 
including diabetes and other chronic conditions. Most of the instruments can be applied in other health 
systems as well.     

While there are clear conceptual differences in the two approaches it seems that real world health 
policy is often characterized with pendulum swings and compromises between the two positions.  

The pendulum swing can be illustrated by observations from the Danish health care system. – Roughly 
until the 1980s decision makers tended to favor governance based on fixed budgets and transparency of 
results. This gave the hospital managers and healthcare professionals considerable freedom to organize 
how services were delivered. However, the tight budget control and the lack of incentives to increase 
activity also meant that waiting lists became a problem.  

This was the reason for switching to more incentive based financial schemes based on activity adjusted 
payments from the late 1980s and onwards. This provided positive results in terms of decreasing waiting 
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times and more patients were treated within the guaranteed time. However, it was gradually realized 
that there were other and more negative side effects.  It appeared that more subtle goals related to 
broader concepts of quality received less attention than the strongly incentivized waiting times. 
Eventually, this led politicians to revert back to a system of transparency and fixed budgets, albeit with 
increased emphasis on waiting times and a range of other quality management indicators as described 
below.  The following sections provide further details about the models applied in different periods in 
the Danish health care system. 

5.2 Management through transparency and visibility of achieved results 
A number of initiatives have been introduced in the Danish healthcare sector to facilitate governance 
through transparency and comparisons. The following are all national level initiatives that have been 
promoted by the association of “Danish Regions” or the national health authorities: 

• Population Health Management 
• IOM performance data 
• Transparency, visible results 
• Triple aim 
• Value based healthcare without economic incentives 
• Patient rights incentives 

5.2.1 Population Health Management 
The organization Danish Regions discussed population health management (PHM) in the publication 
“Health for all” 16 in 2017. This publication states that “the aim with PHM is to achieve the best possible 
level of health in a given population and the most even distribution of health across the population by 
personalizing healthcare to the individual’s needs and situation.  

Stratifying the population into different groups defined by their risk of developing illness or suffering a 
deterioration of an existing illness is a key tool within population health management. Risk stratification 
requires data about the health of the population.  

There may be various reasons why a patient is at risk of developing illness or suffering a deterioration of 
an existing illness. A patient with diabetes and heart disease has a higher risk of suffering additional 
health problems. 

A person who has a low degree of health literacy or who does not have the resources to contact the 
healthcare system is at an increased risk of becoming ill. Someone who suffers from substance abuse has 
less opportunity to actively take care of his or her health and treat his or her illness, thereby increasing 
his or her risk of becoming more seriously ill. 

The population-based approach shifts focus from predominantly curative perspectives to also focusing 
on health and risks of becoming ill. At the same time, this approach will allow us to personalize care to 
the individual patient based on the patient’s risk of experiencing a deterioration of his or her health.” 

 
16 Danish Regions: Health for all, 2017 page 8. 
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This idea is supported by the Danish national legislation. As mentioned in the previous chapter the 
Danish Health Care Act from 2006 states that regions and municipalities are responsible for “that the 
health service offers a population-oriented effort regarding prevention and health promotion as well as 
treatment of the individual patient”. This is written in §3 in the act.  

In the previous paragraph it is further underlined that it is important to “ensure respect for the 
individual, its integrity and self-determination and to meet the need for easy and equal access to 
healthcare, high quality, coherence between the services, freedom of choice, easy access to information, 
a transparent healthcare system and short waiting time for treatment.” 

One of the challenges that can delay the PHM-model is the need for data to support PHM is quite 
extensive. It is not possible to have a full PHM model without a foundation of truly data-driven analytics 
and healthcare. Using the data-driven approach it must be clarified how initiatives are working and the 
costs must be known to support the decision makers in improving outcome, minimizing variations 
in care and demonstrate the value of the chosen actions. 

There are both practical and legal issues to be resolved before this can become a reality. 
Practical issues concern the tasks of collecting, preparing and displaying data in all areas of the 
healthcare sector. Legal issues refer to privacy and use of the data. Finally, the PHM model 
requires accept from the population of the need for developing prevention policies that affect 
individual life-style choices. 

5.2.2 IOM performance data and the Danish transparency report  
The Institute of Medicine (IOM)17 defines healthcare transparency as “making available to the public, in 
a reliable, and understandable manner, information on the healthcare system’s quality, efficiency and 
consumer experience with care, which includes price and quality data, so as to influence the behavior of 
patients, providers, payers, and others to achieve better outcomes (quality and cost of care).”.18 

The Ministry of Health in Denmark started to work with a version of this kind of transparency in 2008. 
The general expectation was that openness19 “about results can motivate reflection on where there can 
be room for improvement and can contribute to an increased managerial focus on efforts that can 
improve results. Systematic comparisons can also help managers, professionals and administrators in 
regions and municipalities to identify who they can get inspiration from to do better. 

The report also gives the public access to more information about the Danish healthcare system. Citizens, 
patients, and the general public have a natural right to gain insight into the publicly funded results of the 
Danish healthcare system. Openness about results can also stimulate public discussions and debates 
about healthcare. 

International experience shows in this connection that visibility of results can be a driving force for 
improvements in the health service's efforts for the benefit of patients” 

 
17 The National Academy of Medicine (NAM), was established in 1970 under the name Institute of 
Medicine (IOM), Washington DC, USA 
18 https://www.acponline.org/acp_policy/policies/healthcare_transparency_2010.pdf 
19 Sundhedsdatastyrelsen, Indblik I sundhedsvæsenets resultater 2016, page 9 
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Some of the international experiences that have been used as examples in the Danish discussion is the 
Swedish yearly publication called “Öppna jämförelser av hälso- och sjukvård”20 (Open comparisons of 
health-care) and the Scottish initiatives21 to improve healthcare through transparency. A group of 
Danish civil servants went to Scotland to see how they succeeded to reduce the number of pressure 
ulcers by displaying the numbers to the different wards within the hospitals. 

The inspiration was eventually transformed into initiatives to visualize the results in the Danish 
healthcare sector. The cost for each diagnose related group (DRG-groups) was published 22 and it was 
decided to focus on the good results at the hospitals.23 Every year these results are made public. Every 
fourth-year major efforts24 are made to describe health and morbidity within each of the five Danish 
regions based on national survey data.  

One of the other initiatives to focus on transparency in the Danish healthcare is the development and 
maintenance of more than 60 clinical quality databases. Extensive efforts have resulted in the 
development of quality indicators within each major clinical specialty. 

The databases are mainly used for clinical discussions within the different specialties to try to improve 
the treatment of the patients through benchmarking and dialogue between health care professionals. 
The discussions are made upon common monitoring of what is considered to be good quality within 
each specialty. The choices of what is to be monitored are done by the clinicians themselves and 
therefore generally accepted.  

Furthermore, the work regarding transparency has been focus area in the Danish Ministry of Health and 
since 2013 within the framework of Triple Aim.  

5.2.3 Triple Aim 
Triple Aim was developed by the Institute for Healthcare Improvement (IHI) and describes an approach 
to optimizing health system performance.25 It is IHI’s belief that the designs must simultaneously pursue 
three dimensions, which are: 

• Improving the patient experience of care (including quality and satisfaction); 
• Improving the health of populations; and 
• Reducing the per capita cost of healthcare. 

 

The concept of the Triple Aim started around 2006 and is now widely used. It became a part of the 
national strategy for US healthcare, developed during the implementation of the Patient Protection and 
Affordable Care Act of 2010.26 

 
20 https://www.socialstyrelsen.se/statistik-och-data/oppna-jamforelser/halso-och-sjukvard/ 
21 http://www.healthcareimprovementscotland.org/ 
22 http://visualdrg.ssi.dk/PDF/2017/DkDRG/0128.pdf 
23 https://sum.dk/Aktuelt/Publikationer/Oeget-fokus-paa-gode-resultatet-paa-sygehusene-maj-
2013.aspx 
24 https://www.sdu.dk/da/sif/forskning/projekter/sundheds_og_sygelighedsundersoegelserne 
25 http://www.ihi.org/Engage/Initiatives/TripleAim/Pages/default.aspx 
26 http://www.ihi.org/resources/Pages/Publications/PursuingTripleAimFirstSevenYears.aspx 
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In Denmark this approach became a part of the annual agreement between the government and the 
Danish Regions in 2013, where Triple Aim was integrated directly in the wording of the agreement. 

As a follow up the Ministry of Health developed a monitoring system with indicators that could show 
development of the three dimensions. 

After almost three years the focus on Triple Aim developed further and the government, regions and 
municipalities agreed to start a National Quality Program in 2016 and monitor the success of the 
program through eight different national goals as shown in Box 2. Two or more indicators have been 
chosen for each goal to make it possible to follow if the regions and municipalities make progress in 
relation to the goal. 
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Box 2. The eight Danish national goals and chosen indicators in healthcare 

1. Coordinated patient pathway 

• Acute somatic readmissions within 30 days 
• Acute psychiatric readmissions within 30 days 
• Waiting time for rehabilitation somatic and psychiatric treatment days at the hospitals 
• Updated medication information (general practitioner) 
• Keeping somatic and psychiatric patients in employment 
• Completed youth education among young people with mental illness 

2. Strengthened efforts for chronic patients and elderly patients 

• DRG value per chronic (with COPD and / or type 2 diabetes) 
• Preventive acute hospital stays among the elderly 
• Overcrowding in medical wards of public hospitals 
• Proportion of citizens with dementia who have bought antipsychotics 

3. Improved survival and patient safety 

• 5 years survival after cancer 
• Cardiac mortality 
• Excess mortality among citizens with selected mental illness 
• Hospital-acquired infections - (bacteremia and clostridium difficile) 
• Survival of unexpected cardiac arrest 
• Redeemed prescriptions for antibiotics in general practice 
• Consumption of opioids in general practice 

4. High quality treatment 

• Fulfillment of quality objectives in the clinical quality databases 
• Inpatients in psychiatry who are belt-fixed fixated with belt 

5. Fast diagnosis and treatment 

• Waiting time for hospital surgery 
• Waiting times in the psychiatric hospital system (children / adolescents and adults) 
• Compliance with the right of inquiry for somatic and psychiatric patients 
• Cancer course completed within specified standard course times 

6. Increased patient involvement for somatic and psychiatric patients 

• Patient satisfaction - somatic and psychiatric patients 
• Patient-experienced involvement - somatic and psychiatric patients 

7. Healthy life years 

• Life expectancy 
• Daily smokers in the population 

8. More efficient healthcare 

• Bed time per. hospitalization 
• Productivity in hospitals 
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One of the other initiatives within the National Quality Program is to make sure that good results and 
knowledge of what works best must be disseminated as soon as possible and learning and quality teams 
must therefore support the locally based quality work. Inter alia these teams have been focusing on 
diagnostics and treatments for patients with childhood diabetes, hip femur fracture and palliation. 

Furthermore, the stakeholders agreed that management, incentives, and financing must support quality 
for the patient. 

In previous years economic incentives have been used as a tool to increase activity and productivity in 
the hospital system. Going forward, this was conceived together with the development of management 
and incentives that also focus on quality and results. Specifically, regional trials were initiated in selected 
areas to develop and test new governance models based on value-based management. 

5.3 Value-based healthcare without economic incentives  
The five Danish regions initiated a number of pilot projects under the headline of “value based health 
care” (VBHC) following a national level agreement in 2016. The purpose of the regional projects was to 
gain concrete experience with value-based health care with a special focus on the development and use 
of effect goals. 27 

This initiative was inspired by the ideas of Michael Porter as expressed e.g. in a seminal article in 
Harvard Business Review, October 2013. - Porter wrote that “achieving high value for patients must 
become the overarching goal of healthcare delivery, with value defined as the health outcomes achieved 
per dollar spent. This goal is what matters for patients and unites the interests of all actors in the system. 
If value improves, patients, payers, providers, and suppliers can all benefit while the economic 
sustainability of the healthcare system increases.”28  

According to Porter a value-based healthcare delivery system must be based on a strategic agenda that 
includes (the brackets are made by the author):29 

1. Organize Care into Integrated Practice Units around Patient medical conditions (Prevention, 
diagnostics, treatment and rehabilitation must be organized into integrated units). 

2. Measure Outcomes and Cost for each patient. 
3. Reimburse Through Bundled Prices for Care Cycles (Total payment for entire patient course (also 

called "bundled payments")). 
4. Integrated Care Delivery Across System Facilities. 
5. Expand areas of Excellence Across Geography 
6. Build an Enabling Information Technology Platform 

 

 
27 The report from McKinsey&Company is describing the pilot projects and can be found at 
https://www.regioner.dk/media/11405/20190114-det-tvaerregionale-projekt-om-vaerdibaseret-
sundhed-pdf.pdf. Most of the description of this section is from this report. 
28 Porter, Michael: What Is Value in Health Care? The New England Journal of Medicine, December 23, 
2010, 
29 https://www.slideshare.net/dianezuckerman/michael-porter-value-of-hc, slide 6 
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The Danish regions implemented seven subprojects to investigate the usefulness of VBHC in Denmark. 
The projects cover several clinical areas including ischemic heart disease, hip and knee replacement, 
epilepsy, prostate cancer, diabetes, stroke and anxiety and depression. 

The basic principle was to test the possibilities of planning the treatment based on value for the patient. 
Value was defined as the patient related effect of the totality of the services provided and measured. 

Importantly, one of the prerequisites for the Danish trials was that they could work without the use of 
financial and economic incentives. This is a significant deviation from the original ideas behind VBHC, as 
the framework emphasizes integration of cost and effect measures to evaluate short and long term 
value creation.   

In a subsequent evaluation of the seven pilot projects it was concluded that healthcare professionals are 
very positive to the ideas of working with goals and measurements of treatment effects (McKinsey & co 
2019). This is seen as a key driver behind a desired change towards more patient involvement and a 
more cross-sectoral focus that reflects the overall patient course. The use of patient reported 
information is seen as an important new way of informing the work to improve quality and patient 
oriented service. Overall, it is concluded in the report, that there is a need to continue the work and the 
collection of experience with both effect goals and patient involvement.  

It was further concluded that there is a need for a strengthening and continued work to calculate the 
resources and costs associated with the specific treatment and effect so that it can be determined what 
effect is obtained for the money in all areas of the healthcare sector.  

5.3.1 Patient rights incentives 
Patient rights have been a part of the Danish legislation for a number of years.   

The patient rights cover many different aspects including rights to receive free or subsidized treatment, 
rights to information and informed consent, rights concerning individual data protection and insight, 
rights to issue complaints and receive compensation for treatment errors, rights to choose between 
public hospitals, and the right to specific services including abortion if it is done before the end of the 
12th week of pregnancy and the right to diagnosis and treatment within specific time frames, which is 
also known as “waiting time guarantees”.  

The guarantees regarding time to diagnostics and treatments are particularly important as instruments 
that combine the governance principles of transparency and financial incentives.  

All patients referred for hospital treatment in Denmark must be offered treatment within specific 
deadlines. No later than eight working days after the hospital has received a patient referral from a 
general practitioner or specialist, the hospital must notify the patient whether they can offer treatment 
within the maximum waiting time of 30 days to diagnosis and 30 days to treatment. 

After the referral, the patient has the right to be fully examined within 30 calendar days if it is 
professionally possible. This means that all the examinations etc. that are necessary for the clinicians to 
diagnose the patient must be made within 30 days. 
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After the determination of the diagnosis the patient is referred to treatment and has the right to be 
treated at public and selected private hospitals within 30 calendar days. 

If the chosen hospital cannot offer timely treatment, for example due to lack of space or resources the 
patient has the right to choose another treatment site, either in own or in another region. Furthermore, 
the patient has the right to choose a private hospital. Both options involve payments from the home 
region to other regions or the private hospital. This means that the home region has an economic 
incentive to provide services within the given waiting time limits, and that this governance instrument 
combines transparency and economic incentives. 

On top of these patient rights, special rules have been laid down for maximum waiting times for hospital 
treatment of cancers. The rules apply to both examinations, treatment and post-treatment. 

The rules for maximum waiting times apply to almost all patients with cancer. They are  

• 2 weeks for preliminary examination 
• 2 weeks for surgery 
• 2 weeks for medical treatment 
• 2 weeks for radiation therapy 
• 2 weeks for rehabilitation 

The freedom of choice of hospital also applies to cancer patients. This means that if the region cannot 
find a treatment offer within the maximum waiting times, the region must find an offer in another 
region or abroad or the patient can choose the hospital himself. 

These patient rights are considered as being so strong that they are putting a permanent pressure on 
the managers at the regions and the hospitals in Denmark for them to continuously improve and 
increase productivity and quality. 

The argument is that if the quality decreases the patient will use their freedom of choice to select 
another supplier at the expense of their own region. Therefore, it will always be of the region’s interest 
to supply the necessary diagnostic and treatment capacity and continuously improve the quality. 

In spite of this financial mechanism, it has been argued that the financial incentive may be too indirect 
to provide pressures for optimization of patient pathways. At the same time, it has been claimed that 
the transparency and benchmarking mechanisms may be insufficient tools in a situation with increasing 
demands and constrained resources. While the regions, hospitals and health care professionals may 
react somewhat to the signals, they are likely to make compromises and perhaps also sub-optimal 
choices when considering the totality of governance instruments and steering pressures they are facing. 
– It may therefore be advantageous to consider stronger economic incentives in some areas. Yet, 
experience has also shown, that it is important to craft them carefully to fit the purpose and to avoid 
side-effects. – The following section presents some of the most important financial incentive schemes 
that have been applied in the Danish health care system.  

5.4 Management with the use of financial incentives 
When turning the focus from management through transparency and visibility of achieved results to the 
use of financial incentives the different possible tools can be categorized within six main headlines:  
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• Fee for service 
• Block funding 
• Capitation 
• Activity based financing (e.g. using Diagnose Related Groups (DRG) tariffs)  
• Bundled financing 
• Proximity financing 
• Value Based Health Care Financing 

5.4.1 Fee for service 
When utilizing fee for service there is a direct link between the services delivered by the provider and 
the payment. Danish GPs operate under a payment scheme that combines activity based tariffs 
(approximately 70% of their income) and per capita fees for each patient enlisted with the GP. In 2020 a 
GP was for example paid 146,25 DKK as a basis salary plus 223,09 DKK as grants for each consultation 
and 146,25 DKK plus 103,33 DKK for consultation on the telephone.  

The tariffs are negotiated between the Danish Medical Association and Danish Regions Association and 
the list of tariffs is very comprehensive. The activity tariffs are the same regardless of the specific 
patient, while the per capita fee is slightly higher in areas with few GPs or a high number of patients 
with complex health care needs. A complicated chronic patient and a patient with minor health 
problems has the same activity tariff but the differences in patient weight will normally be detected 
through the number of consultations the patient needs to have with the GP. 

Ideally, the combination of per capita and activity based funding promotes focus on service costs 
because the development in the payment is very transparent. All the services that are delivered are 
registered because it is the prerequisite to get funding. 

5.4.2 Block funding/capitation 
Block funding has been used as the traditional funding model in many countries where the central 
government provides grants to approved providers.  

The block grants may be combined with specific conditions to the providers about their organization of 
services. The block financing is closely connected to capitation where the providers are paid a certain 
amount for each person that is within their responsibility. In the following description the two models 
are handled as one and for simplicity it is limited to a situation with block grants. 

The size of the block grant from the state to the Danish regions is based on an array of parameters. The 
basis is to calculate the need for healthcare for each person in Denmark. This will differ with age and 
education etc. Therefore, the need for resources will differ from region to region due to demographic 
and socioeconomic differences. Regions with a relative high number of elderly people will receive more 
resources than the average. 

Throughout the 1980s and 1990s, block funding was the most common management principle within 
the Danish counties (later regions), municipalities and in the hospital system. In its most simple form, 
the individual administrative unit is given a fixed budget for each budget period. The budget must not be 
exceeded and sanctions may be applied if this happens. The organizations shall, within this budget, 
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organize its production and prioritize its efforts, taking the legislation and political priorities into 
account. 

The most important purpose of the block funding/capitation management is to ensure that the budget 
is kept. The organizations and institutions must comply with its total budget restrictions but may act 
relatively freely within the budget framework as long as they adhere to general political demands. 

Block funding/capitation ensures a high degree of budget security for the units and a significant 
expenditure control for the original source of funding – i.e. the national government in Denmark.  

The provider thus knows the level of their total revenue at the beginning of the budget period, just as 
the payer has a secure knowledge of the total level of expenditure for the budget period. 

Block funding management can be combined with political agreements that contain specific goals 
related to activity levels, service quality or other objectives. 

This combination makes it possible to monitor the degree of compliance with agreed goals, and thus to 
prepare for follow up.  Typically, there will also be legislative rights or obligations, to be met for the 
executing entities. 

An example is the connection between the block funding from the Danish government to the regions in 
Denmark and the patient rights, including the right to diagnosis and treatment within a specific time 
frame.  

Fulfillment of the agreed objectives does not automatically lead to an increase in the budget. On the 
contrary, it may contribute to increasing the requirements for the hospital / the hospital ward in the 
subsequent budget period.  

5.4.3 Activity based financing (using diagnose related groups (DRG) tariffs) 

The DRG system contains two elements: 

 
• A grouping logic used to group patient records into Diagnosis Related Groups (DRGs). 
• A method of calculating the average cost – tariff – for treatment of patients in each DRG group. 

 

The grouping system ensures that the patients with similar deceases will be in the same group. That 
means for example, that patient with headache will be in one group, patients with cataracts in a second, 
heart transplants in a third etc.  

After the grouping is done it is possible to calculate the average costs that is connected to the treatment 
of the patients in each group. This average is used to form the tariffs that can be used for 
reimbursement of treatment of each patient in the DRG – groups. This means, that the DRG – system 
can be used for activity based financing schemes, where the tariff follows the patient and where the 
total payment to the providers will depend on the performed activity. In its simplest form this means 
that the providers total income increases in proportion to the total activity. 
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From a provider perspective, tariff management therefore provides an economic incentive to increase 
activity up to the point where the marginal costs are higher than then tariff. In theory, the providers 
have a strong interest in obtaining knowledge about the relationship between costs and activity in order 
to optimize their production and minimize their cost. This stands in contrast to a block funding scheme, 
where there is no automatic allocation of funding to providers that increase activity. Indeed, providers 
have disincentives to increase activity since this must be funded by the provider within the budget 
frame.  

From a payer perspective the automatic connection between the performed activity and the size of the 
payment means that tariff management as a rule does not ensure control over the total expenditure. To 
avoid the loss of expenditure control it is common to put a cap on the budget as was done in the Danish 
tariff management model.  

From a system perspective, the principles of tariff management ensures that a higher proportion of the 
funds are automatically allocated to units with high activity and least funds to units with low activity. 
Tariff management thus means that the resources are distributed according to the realized activity.  

While the DRG based funding scheme is effective in incentivizing activity it does not have automatic 
mechanisms to increase quality. Indeed, since all DRGs are paid the same tariff, the main incentive is to 
increase output, regardless of the actual outcome. Furthermore, a rigid activity-based system may slow 
the rate of innovation. Medical/technological development often leads to better but more costly 
treatments. If the DRG rates are unadjusted, then providers will not have an incentive to adopt the new 
technology. Similarly, DRG systems have traditionally been slow at including digital health solutions.    

The use of tariff control in its pure form means that the organizations and institutions have a more 
direct opportunity to influence their total revenue. Priorities of different treatments may therefore be 
affected by which income contribution margin that can be obtained by adapting the activity for different 
treatments. 

In relation to the medical priorities and the composition of treatment, tariff management can in 
principle lead to a situation where the hospitals will try to increase activity in the areas that provide the 
greatest earnings, e.g. by prioritize the patients who have the highest income contribution margin. 

The priorities can also be changed if a tariff intentionally is set at a higher level than the average costs 
for selected treatments. In this case the “average” provider will have an incentive to increase the 
activity for the prioritized treatments. 

The services provided in the healthcare system have different characteristics, which can be included in 
the considerations about whether it is all activities in the hospital system that should be covered by 
tariff management or whether selected parts of the activity should be excluded. 

5.4.4 Bundled payment 

Bundled payment models imply that providers and/or healthcare facilities are paid a single payment for 
all the services performed to treat a patient undergoing a specific episode of care. An “episode of care” 
is the care delivery process for a certain condition or care delivered within a defined period of time. - 
The DRG system resembles a bundling scheme, but only within hospitals. A more advanced bundled 
payment scheme would include all providers that contribute to a given treatment trajectory, including 
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pre-hospital care, which is often delivered by primary care providers, and follow up services which may 
be delivered by primary care providers or local health services. The contributions of each provider 
should be assessed as a basis for distributing the payment. This can be a challenging task in terms of 
data collection about activities and costs for individual patients.  

Bundled care in a Danish system should ideally include GPs, regions (hospitals) and municipalities 
(rehabilitation and home care). The responsibility for delivering care can then be assigned to an 
organization that is tasked with taking care of the citizen's needs across all sub-sectors. It is important 
that this organization has incentives to consider where tasks are optimally placed. For chronic care 
patients this would often imply a transition from inpatient to outpatient or (digitally supported) home-
based services.  

Switching to outpatient or home-based settings is likely to release resources in the hospital sector. In 
Denmark, this means that resources must be shifted from the regions to primary or local care in 
municipalities.  

The increase in municipal resource consumption may be less than the amount of the resources released 
in the region. This can lead to overall savings if appropriate agreements about capacity and financing 
flows are reached between the two organizations. 

Results from previous American studies shows that resources are freed up through this type of 
initiative.30 However, the evidence is not conclusive, which indicates that results depend on system 
context and design.31 

5.4.5 Proximity financing 
As mentioned above, the tariff management can lead to unintended consequences where increase in 
activity is achieved through an (inappropriate) increase in the number of contacts per patient. Hospital 
organizations and GPs have an incentive to organize practices in ways that maximize the number of 
contacts, even when this is not clinically warranted.  

Efforts have therefore been made to find other management tools that can counter this type of provider 
moral hazard via adjustments of the economic incentives. An example of this can be found in the Danish 
implementation of the so-called “proximity” financing scheme. 

The overall target is to limit the number of treatments at the hospital level and to shift as much activity 
as possible to ambulatory or home based care. The core of the scheme is a reorganization of the 
payment from the state to the regions, which means that regions (and their hospitals) will be awarded if 
one or more of the following goals are met.32 

1. Reduction in the number of hospital contacts per citizen 

 
30 https://en.wikipedia.org/wiki/Bundled_payment  
 
31 https://www.healthaffairs.org/do/10.1377/hblog20201106.971990/full/ 
32 
https://www.google.com/search?q=n%C3%A6rhedsfinansiering&rlz=1C1GCEU_daDK893DK893&oq=n%
C3%A6rheds&aqs=chrome.6.69i57j0l7.5650j0j1&sourceid=chrome&ie=UTF-8 
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2. Reduction in hospital activity per chronic patient 
3. Reduction in the proportion of somatic hospitalizations leading to an acute readmission within 

30 days 
4. Increase in share of virtual hospital contacts 

 

The rationale behind each of these items can be described as follows:  

1. Reduction in the number of hospital contacts per citizen 
The intention is to give an incentive to push towards a healthcare system where citizens decrease the 
number of contacts with the hospitals. The purpose is that patients should instead be treated at their 
general practitioner, in the municipality or at home. One measure of this development is a reduction in 
an indicator that reflects the number of hospital contacts per citizen. 

2. Reduction in hospital activity per chronic patient 
As for the previous goal, the background for this goal is that the treatment of citizens to a greater extent 
must be handled by the primary sector rather than by the hospitals.  

For citizens with COPD and / or type 2 diabetes more specifically, the responsibility for treatment and 
follow-up regarding the chronic disease, as far as possible, should happen at the GP level.  

This goal is supported by an agreement between the Danish organizations PLO (General Practitioners' 
Organization) and RLTN (Regions Wages and Tariffs Board). In this agreement it is assumed (and 
financed) that an increasing part of the treatment of patients with COPD and / or type 2 diabetes must 
be handled in general practice in the future.  

3. Reduction in the proportion of somatic hospitalizations leading to an acute readmission within 
30 days 
 

Another important priority is an increased collaboration between sectors, so that the patient 
experiences coordination between own GP, hospital and municipality. 

Lack of coherence occurs, for example in the situation where a patient is discharged after hospitalization 
without sufficient coordination with the patient's GP or in the municipality. The lack of links between 
the different parts of the sector can result in a situation where the patient has to be readmitted to the 
hospital.  

A goal for realization of the assumed development with increased coherence is therefore the indicator 
of the proportion of somatic admissions leading to an acute readmission within 30 days. 

4. Increase in share of virtual hospital contacts 
 

To support increasing use of telemedicine and virtual consultations in hospitals the last goal is to 
“Increase the share of virtual hospital contacts”.  

The proximity financing is a part of an agreement between the government and the Danish regions. The 
government has reserved 1,5 billion DKK to be paid to the regions if they can demonstrate positive 
development towards one or more of the goals within this financing model. 
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The money is paid in advance to the regions, but it has to be paid back to the government depending on 
the number of performance criteria that are met. 

If the four goals are met the regions do not have to pay anything back to the government, if only three 
goals are met they have to return 12,5 pct., if two goals the payback percentage is 25 pct. for one goal 
37,5 pct. and if none of the goals are met 50 pct. This means that they will keep half of the extra money 
for the proximity financing no matter what. 

5.5 Value based financing 
As stated in the section on value-based management, measure of outcomes and cost for each patient 
and reimbursement through bundled prices for care cycles with total payment for entire patient 
pathway are two of the six principles that Porter has set out for value-based management. 

However, in the previous Danish pilot projects to implement VBHC, the emphasis was on organizational 
transformations and patient reported outcome measures, rather than new financing principles. The 
initiative deliberately avoided the difficult issues of a new economic steering model based on the 
principles of bundled payment across organizational units. This was based on an agreement between 
the state, regions and municipalities to avoid obstacles in the first phase of experimentation.  

The implication is that experiences from the previous regional pilot projects are limited compared to the 
full value-based health care concept, and that considerable efforts are needed before a full-scale value 
based model can be implemented in the Danish healthcare system. However, as highlighted in this 
report, Denmark has implemented many of the prerequisites to take such steps. 

Building a data infrastructure with systematic documentation of activity, cost and quality is crucial to get 
a comprehensive overview of all the activities that are part of the entire patient pathway. The unit cost 
of each of these activities must be known to assess whether the production takes place in a cost-optimal 
way and finally the quality must be visible in order to choose the most cost-effective solutions. 

The value-based agenda is likely to continue to influence the discussions on the management of the 
health sector in the coming years, and attempts will be made to find methods for implementing 
workable financing models. The topic is therefore discussed in more detail in the following chapters, 
where specific models and implementation details are discussed, and the results from the concrete 
attempt to implement the iPDM based model in Region Zealand’s PreCare clinic are presented. This 
project implements a sector-neutral, condition-based and data-driven health service which has been 
established in a collaboration between Region Zealand and Odsherred municipality. 

5.6 Data needs for management and financing models 
As presented above, there are several different models that can be used in the management of the 
health sector. 

Regardless of which model is used, it is a prerequisite that it is supported with data. Even the simplest 
forms of steering model require a solid data base. 
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With a few exceptions, there will be a need to measure the activity, the economy and the results of the 
implementation and follow-up of the possible models. However, the weighting of the different data 
types will be different depending on which model is implemented. 

In its simples form, block grants only require knowledge about the economic data to see whether 
consumption remains within the limits defined by the budget. However, there are many examples of 
moving beyond the simple model and to also include genera and specific policy goals that require follow 
up with performance data. 

In these cases, data is needed to verify that the goals are being achieved and the rights are being met.  
Table 5.1 gives a simplified overview of the data needs of the individual models, and as can be seen, 
there is a varying degree of need for data in all the areas mentioned. 

 
Table 5.1: Data needs for management and financing models 
 

 Activity Economy (Activity 
costs) 

Quality 
(results) 

Management through transparency and visibility of achieved 
results 

   

Population Health Management    

Transparency, visible results    

Triple aim    

Value based healthcare    

Patient rights incentives    

Management with financial incentives    

Fee for service    

Block funding    

Capitation    

Activity based financing (using DRG)    

Episode/bundled financing    

Proximity financing    

Value Based Health Care Financing    

Dark grey: Data is a prerequisite for the model- Light grey: Data is needed to make the right decisions but the model 
can work without.   
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6 Developing a value-based 
financing model in Denmark   
As a part of the iPDM-GO project, University of Copenhagen and Region Zealand has 
worked together to uncover the requirements for value-based financing models and 
the possibilities to implement them in the Danish healthcare system. We have 
identified contextual conditions and data pre-requisites for a value based steering 
model. In a previous chapter we concluded, that regardless of the specific model 
design it is necessary to collect data to track activity, costs and results (quality) in the 
health care sector and adjacent sectors.  

In this chapter we start by proposing several general principles, that must be 
considered when taking the next steps to implement a value-based financing model. 
The suggested principles largely correspond to the ideas developed in a working group 
established by the Danish Regions to develop a foundation for moving to value-based 
financing in the Danish health sector.33 

 

Principles of model design 

1. The financing model mechanisms must be transparent 
2. Improvements must be rewarded 
3. All the parameters in the model must be controllable for the clinical staff - it must not lead to 

counter productivity or inappropriate incentives 
4. The model must support ongoing and clinically meaningful follow-up 
5. Attention to all patient groups to prevent selection biases 
6. Transparent and valid data (baseline and evaluation) 
7. Clear definition of prospective rules for risk and profit sharing 

 

Three additional principles were added for the development of the financing model in collaboration 
between the PreCare and iPDM-GO projects: 

8. Reuse of existing information - no new registrations for financing purposes only 
9. The payment flows must ensure the liquidity of the provider 
10. Use of a holistic approach – transparency of health care effect on labor market and the social 

sector etc. if possible 

 
33 https://www.regioner.dk/media/11344/bilag-i-arbejdspapir-beskrivelse-af-afregningsmodeller-
til-at-understoette-vaerdibaseret-sundhed.pdf 
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The overall principles have all been taken into consideration when developing the PreCare/iPDM-Go 
model, except for principle 5 about including all patient groups.  This is because PreCare's offer is aimed 
at patients with chronic obstructive pulmonary disease, heart failure and diabetes. 

The data to enable the providers of the services to act must cover all the areas included in the model. 
The providers and payers must be able to continuously see the development within all the parameters 
that form the basis for the calculation of the actual financing. This means that data must be available in 
near real time. If the lag time between actions and the availability of measurements is too long, then it 
will be difficult for managers and clinicians to determine causality and to act on the information. 

Ideally, real-time data will be most appropriate, but experience from the Danish models with activity-
based financing shows that daily updates of the central data and monthly status calculations for 
settlement purposes provide sufficient information for the providers to be able to adapt if the 
development does not have the desired course. 

In addition, the time from a registration has taken place in the various systems until it is debugged and 
included in the calculation algorithms must not be unnecessarily long. In the previous edition of the 
Danish National Patient Register, which contains information on all activity at the hospitals, there was 
an accepted delay of 6 weeks. This register has been one of the main sources for calculating the cash 
flows of the various financing schemes since 2002.  

An additional dimension of data is introduced in the project by the holistic approach. Traditionally the 
value for the patient is only related to health care and the clinical results but the activities in the health 
care sector can also create value in other sectors. A well-regulated diabetes can mean that the citizen 
can stay active on the labor market and get her own income instead of ending up in the group that 
receives social benefits from the municipality. Conversely, according to the principles of bundled 
payment it is important to consider expenses in adjacent sectors (elderly and social care) in addition to 
health care per se. 

This holistic approach will be the basis for the description of the value created for the patient when 
possible. It is partly included in the PreCare patient centered model, which is now presented in detail. 

 

6.1 Model for a patient-centered, condition-based, and data-driven focus 
outside hospitals 
In the EU-funded project on “integrated Personalized Diabetes Management” (iPDM-GO), it was agreed 
to work together with the PreCare project and Region Zealand to develop a value-based funding model 
with the purpose of demonstrating, that it is feasible to include this kind of model in the a Danish health 
care setting.34  

The data model was built to include data on activity, economy and quality. The necessary variables were 
defined, and a data-related infrastructure was created around the project. The relevant variables form 

 
34 For a description of the PreCare project see https://viosklinikken.dk/  
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the basis for retrieving data that can be used in a “shadow account” to illustrate which payment flows 
will be the result, if a full-scale value-based reimbursement model is implemented in accordance with 
the PreCare/iPDM-GO principles. 

The model to support this purpose is done in two major steps: 

1. The total economy of the model must first be determined, as a financing pool must be formed 
that can be used to  

2. Pay for the services that the citizens included in the PreCare clinic receive from the Region, the 
municipality and the clinic itself respectively. 

 

6.2 Using data to support a value based health care financing model 
A value based health care financing model requires a combination of economic and performance/quality 
data. The baseline economic data for the PreCare model are calculated by collecting the relevant 
municipal and regional expenses that were linked to the included citizens the year before their inclusion 
in the clinic. This means that new funds are added to the funding scheme every time a new citizen is 
included in the PreCare Clinic. 

6.2.1 The municipal expenses 
Due to limitations in the granularity and reporting practices at the municipal level it is uncertain whether 
it will be possible to establish a satisfactory data feed for municipal expenses by January 2022. 
Alternatively, an estimate can be used for these expenses until an exact extract is available. 

The choice of which municipal expenses to include in the funding pool may be influenced by several 
considerations. 

6.2.2 Delimitation of municipal expenditure according to a holistic approach 
The optimal model will be based on an overall assessment of the citizens who are included in the 
PreCare Clinic, as the citizens' offers and actions in the health area affect the connection to the labor 
market and the need for social services. The following table illustrates expenditures for citizens with 
type 2 diabetes, heart disease and COPD. 
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Table 6.1: Municipal services for citizens with type 2 diabetes, heart disease and COPD, DKK per year 
  
Municipal 
benefit 

Type 2 diabetes 
430 citizens 

COPD 
410 citizens 

Heart disease 
559 citizens 

Total (weighted by number in the 
groups) 

  Total Average Total Average Total Average Total Average 

Personal and 
practical help 10,450,241 24,303 20,784,677 50,694 10,296,329 18,419     13,417,419                 29,686      

Home nursing 3,949,114 9,184 4,010,967 9,783 3,598,549 6,437       3,827,165                    8,262      
Citizen-led 
personal 
assistance 
(BPA) 1,307,616 3,041 4,335,064 10,573 99,431 178       1,712,104                    4,104      
Help for 
single 
expenses 1,993,506 4,636 1,336,812 3,261 1,143,226 2,045       1,461,304                    3,198      
Sickness 
benefits 1,380,661 3,211 1,007,573 2,457 1,841,368 3,294       1,455,407                    3,023      

Flexjob 1,933,857 4,497 821,981 2.005 1,233,488 2,207       1,328,156                    2,852      
Cash and 
education 
assistance 396,662 922 1,465,093 3,573 1,391,006 2,488       1,107,094                    2,325      
Rehabilitation 
and 
rehabilitation 925,415 2,152 1,041,869 2,541 1,048,526 1,876       1,008,735                    2,156      
Assistive 
devices 787,380 1,831 1,290,763 3,148 445,268 797          798,207                    1,804      

Total 23,124,452 53,777 36,094,799 88,035 21,097,191 37,741 26,115,591 57,410 
 

A well-regulated diabetes patient can, for example, continue in the labor market and will have a low 
consumption of municipal health services, but if problems arise in maintaining a good control of the 
diabetes, it can affect the consumption of social and labor market services. Likewise, a deterioration in a 
person's work situation can adversely affect the state of health.  

If this holistic way of thinking is considered, it may mean that all the expenses relating to labor market, 
social and health services are pooled because things are interconnected and can be difficult to separate. 

A previous project called the “Public Health Management” (PHM) project applied such a holistic 
perspective on municipal health care using data from Region Zealand and Odsherred municipality from 
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2014-2016.35 Results from this project can be used to model municipal health expenditures until “live 
data” becomes available. 

The PHM project identified a large number of municipal expenditure items, where it was possible to link 
the costs to identifiable individuals for all significant chronic disease groups, including citizens associated 
with PreCare's Clinic with one or more of the diseases type 2 diabetes, COPD and heart failure. 

Table 6.1 shows the expenditure items that have the largest total average costs for the three disease 
groups.  

The list is not exhaustive but reflects the nine most important municipal expenditure areas. 

Overall, the assessment of the nine expenditure types imply that the municipality must fund DKK 57,410 
per year for each citizen included in the PreCare Clinic. With a total inclusion of 250 citizens, this means 
an annual municipal contribution of just over DKK 14 million. 

However, it would be a coincidence if this kind of simple summation of the average expenses for the 
various diseases reflects the actual municipal expenses for the relevant citizens in the PreCare Clinic. 

The relative representation of citizens with the three mentioned diseases will be different in the PreCare 
Clinic than in the PHM project. The local clinic will have relatively more COPD patients, which will make 
it more expensive. 

On the other hand, there will be several of the citizens enrolled in the PreCare Clinic who have more 
than one simultaneous chronic illness. This will reduce the expenditures, as there will be "economies of 
scale" by providing the same municipal benefit as assistance to citizens with several diseases at once. 

Data privacy restrictions in access to the data from the PHM project means that it is not possible to 
obtain individual level information about patients with one or more of the chronic diseases, in order to 
make more accurate calculations for that group enrolled at the PreCare clinic. 

From the existing aggregated material, however, it appears that the project has identified 4,015 citizens 
with chronic diseases, of which 3,294 have one chronic disease, 568 have two chronic diseases and 153 
have three or more chronic diseases.  

Assuming that the corresponding distribution will apply to the PreCare Clinic's enrolled patients - and 
that the total number included will be 250 - this means that there will be 206 citizens with one chronic 
disease, 35 patients with two chronic diseases and 9 patients with three or more chronic diseases. 

It must be emphasized that this relationship will hardly be the final result, as the majority of those 
included in the PreCare Clinic previously only had COPD, while heart failure and type 2 diabetes citizens 
are now included to a larger extent. As the ratio between the incidence of diseases in the PreCare Clinic 
is not yet known, it is the results from the PHM's that has been used in the following. 

 
35 Internal documents in the department for “Data og udviklingsstøtte” in Region Zealand 
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In addition to the fact that it will not be methodologically correct to add the costs to the individual 
disease groups without correction, the delimitation of benefits can also be questioned. 

Although it would be more accurate to apply a holistic approach to the assessment of 
costs/expenditures for the citizens in the PreCare Clinic, it will hardly be possible within the framework 
of the project. This is due to the limited individual level data about interaction with the social area and 
no contact with the labor market sector.  

This means that the most realistic approach is to focus on health related municipal expenditures. At 
least initially.  All of the health related data must be included in the shadow account's funding pool. An 
estimate of these expenditures are presented in Table 6.2 - again based on the information from the 
PHM project 

Table 6.2: Municipal annual health expenditure in Odsherred municipality in DKK. 
  

  
Type 2 diabetes 

430 citizens 
COPD 

410 citizens 
Heart disease 
559 citizens 

Performance category Total Average Total Average Total Average 
Relief and temporary 
stay / housing offer 570,311 1,326 412,243 1,005   
Activation and 
prevention 54,465 127 130,592 319 40,260 72 

Alcohol treatment 25,912 60 28,423 69 22,412 40 
Transportation to 
health services 1,080 3 272,381 664   
Preventive home visits 52,787 123 54,625 133 95,069 170 

Home nursing 3,949,114 9,184 4,010,967 9,783 3,598,549 6,437 
Rehabilitation and 
rehabilitation 

 
925,415 2,152 1,041,869 2,541 1,048,526 1,876 

Substance abuse 
treatment   16,243 40   
Health promotion and 
prevention 27,303 63 27,303 67 27,303 49 
Expenditure on 
medical treatment   3,428 8 6,303 11 

 Total  5,606,387 13,038 5,998,075 14,629 4,838,422 8,655 
  

As can be seen, the average health expenditure ranges from DKK 8,655 for heart disease to DKK 14,629 
for COPD patients, while diabetes patients are between these two extremes. A weighted average is 
11,753. 

The PHM material also shows that the relationship between the level of expenditure for citizens with 1, 
2 or 3+ chronic diseases respectively are as indicated in Table 6.3: 
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Table 6.3: The relationship between expenditure levels for citizens with chronic diseases 
  
1 chronic disease 100 
2 chronic diseases 150 
3+ chronic diseases 183 

 

Based on the calculations of the weighted average, the relationship between the expenditure levels, and 
the estimated number of citizens with different numbers of chronic diseases, the municipal health 
expenditure for patients enrolled at the PreCare clinic can be calculated in Table 6.4: 

Table 6.4: Municipal contribution to funding pool delimited in relation to municipal health 
expenditure 

  
  Relative level of 

expenditure 
Average 
expenses 

Estimated 
number of 

people 

Expected municipal 
expenditure 

1 chronic disease 100 11,753 206 2,421,118 
2 chronic 
diseases 

150 17,630 35 617,033 

3+ chronic 
diseases 

183 21,508 9 193,572 

Total     250 3,231,722 
  

6.2.3 Limitations according to actual expenses in the PreCare project 
In the assessment of which municipal contribution there is to be included in the shadow account of the 
financing model, a further delineation can be made, as it can be argued that it should only include the 
municipal expenses that have been registered in the PreCare project.  

These are expenses for services within home help and home nursing. A sample of the identified services 
are shown in Table 6.5. 
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Table 6.5: Selected municipal services delimited in the PreCare project 
 

 Performance Staff Performance Staff 
First Home Visit Geriatric Team Nursing Morning help all week Sosu - home help 

Clarifying conversation Nursing 
Geriatric Team Home visit 
with team doctor Nursing 

Evening help all week Home help Oxygen treatment Nursing 
Emergency visit Nursing KOL team Physiotherapist 
Other practical help Home help Carbon hold 1 Physiotherapist 
Catheter placement and care Nursing Compression treatment Nursing 
Bath Home help Compression stockings Home help 
Treatment and care of skin problem Nursing Medicine administration Nursing 
Treatment and care of gastrointestinal 
problem Nursing Drug dispensing Nursing 
Order goods Home help Dinner help all week Home help 
Afternoon help all week Home help Dinner help everyday Home help 
Extra visits Home help Dinner help weekend Home help 
  

For each service, the number of minutes that the individual staff groups deliver to the citizens is 
registered and these time statements are then priced through the use of hourly rates from Table 6.6. 

Table 6.6: Hourly rate for selected staff groups 
  

Employee group Hourly rate in DKK 

Nurses 280 

Social and health assistant / helper 220 

Physiotherapist 280 

  

The total annual expenses can then be estimated at almost DKK 1.1 million DKK for the nursing for 250 
people. This is added to the other two groups, which brings the total expenses up to 1.9 mill. kr. 

When the patients have been included in the PreCare Clinic, it turns out that the consumption of 
hospital services not only changes for the disease that is handled in the clinic, but the consumption 
generally declines for all diseases that the citizens have. Many of them are co-morbid. 
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Not only will the hospitals feel an impact on the demand for services after the citizens are included in 
PreCare's clinic, but the municipal service will also be able to feel a change. In many cases, the need for 
municipal support will be reduced because the need is covered by the contact to the PreCare 
clinic. Citizens and their relatives are generally becoming more self-reliant, and this may lead to less 
demand for municipal services. 

This speaks in favor of expanding the area for the municipal contribution to the shadow account's 
funding pool to at least include developments in the municipal expenditure within the health area for 
the three relevant disease groups. As shown above, this could amount to DKK 3.2 million DKK per year in 
recognition that, as mentioned, it will not be realistic to establish a fully holistic approach regarding 
municipal expenditure for included patients within the framework of the project. 

This corresponds to the municipality being expected to contribute almost DKK 13,000 to the funding 
pool every time a new patient is included in the PreCare Clinic.  

It should be emphasized that it is not expected that these amounts will be included in the final 
model. The actual extracts for the individual patients may show completely different figures, and it will 
be up to a negotiation between the parties involved which municipal areas of expenditure are to be 
included in the overall model. The figures are only intended as an illustration of the model's basic ideas. 

6.2.4 Regional expenditure 
 

For every patient who is included in the clinic we calculate from the day of inclusion 
(Telemedicinsk (TM)-certificiering): 

• Hospital contacts (both somatic and psychiatric36 DRG rates) for all registered contacts 
at regional and private hospitals. 

• Specialists outside the hospital (Fees and benefit rates from the health insurance) 
• General practice, incl. any weight doctor contacts (Fees and benefit rates from the 

health insurance) 
• Podiatrists, physiotherapists, etc. (Fees and benefit rates from the health insurance) 

For the included diabetes patients, a significant effect of the consumption of hospital services before 
and after inclusion cannot be expected, as a large part of the follow-up takes place with the general 
practitioner. 

 
36 Psychiatric treatment within the same period will be included using the danish psychiatric DRG system 
that was developed in 2006/2007 but never used. 
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6.2.5 The total funding pool 
The sum of the total municipal and regional costs is added to the total financing pool, which 
subsequently forms the basis for the financing of the activities through the value-based reimbursement 
model. 

As Regions and municipalities are paid 12-part amounts during the year, the payments to the pool must 
follow the same pattern. Thus, for each patient who is affiliated, there must be a transfer of a 12-part of 
the average of the two previous years' consumption, on the 1st banking day of each month while he or 
she is affiliated with the clinic. When 2 years' consumption is included in the calculation of the average, 
it increases the probability that there has been a registered regional consumption of health services. In 
some cases, patients will have few contacts with the health service prior to inclusion in the PreCare 
Clinic. 

Patients can be included any time during the year and contributions to the pool must start in the month 
following inclusion. 

At the establishment of the pool and at the inclusion of a new patients in the PreCare Clinic, the total 
previous municipal and regional consumption for each individual patient is calculated. An average is 
calculated for all patients and the individual consumption is divided with this average. This way, each 
patient is assigned a relative weight in relation to all the others included. 

This calculation must take into account that each patient is special - some are predisposed for more 
intensive contact with the health system e.g. due to age, lifestyle, social status and health history than  
others, which will be reflected in the weights. Some will be short-term dysregulated diabetics with a 
chronic illness, while others suffer from chronic multi-morbid conditions requiring higher intensity of 
contacts with health care professionals. These weights are to be used in the calculation of the value-
based part of the payment flows mentioned below. 

6.3 Measurements of value to the patient 
The value-based financing model for the patients who are associated with PreCare's Clinic is based on 
three types of measurements that contain both clinical and patient-related information: 

1. Registered patient experiences/Patient Reported Outcomes (PRO) 
2. Clinical measurements 
3. Activity measurements 

The results of the measurements is derived from the common municipal and regional database, which is 
described in step 3 of the review of the data infrastructure associated with the project. 

The selected measurements will be quality assured in collaboration with PreCare clinic's clinicians during 
2022 in order to include their clinical experiences of what makes sense to measure within the PreCare 
clinic's framework. 
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6.3.1 Ad 1: Registered patient experiences (PRO) 
At inclusion and every three months, patients respond to a WHO-5 form that is widely used to assess a 
patient's well-being. It is shown in Table 6.7. 

Table 6.7: WHO - 5 form for assessment of well-being 
 

 

  In the last 2 weeks…  

  

Continu
ally 

Most of 
the time  

A little 
more 
than half 
the time  

A little 
less than 
half the 
time  

Little 
of  

the 
time  

At no 
time 

1  .. I have been happy and in 
a good mood  

5  4  3  2  1  0  

2  .. I have felt calm and 
relaxed  

5  4  3  2  1  0  

3  .. I have felt active and 
energetic  

5  4  3  2  1  0  

4  .. I woke up fresh and 
rested  

5  4  3  2  1  0  

5  .. my daily life has been full 
of things that interest me  

5  4  3  2  1  0  

  

The WHO-5 value is calculated by summing the numbers in the checked boxes and then multiplying the 
sum by four, which will result in a number between 0 and 100. The more points the higher the well-
being. 

In the National Board of Health's description by WHO-537 it is noted that the average for the population 
as a whole is 68 points, while noting that: 

• Scores between 0-35: There can be a high risk of depression or stress  
• Scores between 36-50: There may be a risk of depression or stress  

 
37 https://www.regionsjaelland.dk/Kampagner/broen-til-bedre-
sundhed/Materialer/PublishingImages/WHO5%20skema.pdf 
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• Scores above 50: There is no immediate risk of depression or stress  

The quarterly measurement is converted into a monthly proxy measurement by subtracting the net 
value of the cross sum of the conditions that the patient has moved through in the clinical ECM38 model 
associated with the project since the last measurement. If he has moved from level one to level three 
during a month, six is deducted from the most recent measurement. The maximum that can be 
deducted is 1 + 2 + 3 + 4 + 5 + 6 = 21. If the person jumps directly from 1 to 6, 21 is also deducted. 

If the included person on the other hand moves from EMC 6 to EMC 1 21 is added to the index. 

The total result of the measurements is determined at the end of each month and thus reflects the 
movement from the beginning of a month to the end. Thus, even if patients have moved between the 
different ECM levels during the month, it will have no influence on the correction of the WHO-5 value. 

The PRO value included in the monthly statement of the model will be one if the deviation from the 
previous measurement is less than seven points lower. Otherwise it will be zero. This size is corrected 
every three months by comparing the results after completing the WHO-5 form. The limits for the 
assignment of the value one and zero respectively is maintained. 

The number seven is arbitrarily chosen based on the finding that the distance between the boundaries 
of the middle group is 14 (50-36). 

 

6.3.2 Ad 2: Clinical measurements 
 

For the purpose of the financing model, work must initially be based on measurements of a parameter 
within each disease area. The result is obtained by comparing the development in moving averages for 
seven days of measurements at a time. 

The frequency of the measurements may differ between the patients, but by using the seven-day 
moving average, it must be assumed that there will be measurements for most patients. For each area, 
there will be goals for the following: 

COPD 

Lung function (FEV1) - if the last seven days' measurements show a decrease in lung function that 
is less than or equal to two per cent, the clinical COPD measurement is assigned the value one 
multiplied with the patient's weight - otherwise zero. 

Heart failure 

 
38 See chapter 8 for a short description of the ECM model 
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Blood pressure - if the last seven days of measurements on average show a value of less than 
140/90 and the patient is under 65 years of age, the clinical blood pressure measurement is 
assigned the value one multiplied with the patient's weight - or zero.  

If the last seven days' measurements on average show a value of 150/95 + - 10% and the patient 
is 65 years or older, the clinical blood pressure measurement is assigned the value one multiplied 
the patient's weight - or zero. 

Diabetes 

Blood sugar - if the average of the last seven days of measurements is between 5 - 10 mmol / l if 
the measurements are taken between kl. 8 - 10 in the morning, 12.00 - 14.00 and 18.00 - 20.00 
and between 4 and 7 mmol / l at other times of the day, the clinical blood glucose measurement 
is assigned the value one multiplied the patient's weight otherwise zero. These limits can be 
changed when the final patient group is known, but so far, the values can be incorporated into 
the financing model.  

When all patients have received one or more clinical measurements, the values are summed within 
COPD, heart failure and diabetes respectively, and the values are divided with the number of patients in 
the individual disease groups. 

This gives an idea of what percentage of the patients within the individual groups have achieved the 
recommended goals. The relatively "severe" patients contribute with numbers greater than one and the 
"light" with numbers less than one. 

This takes into account that co-morbid patients and patients with a previous large consumption of 
health services are assumed to be relatively more difficult to get into the desired clinical intervals than 
the others included in the PreCare Clinic. 

 

Patient COPD Heart insufficiency Diabetes Weight Expenses 
1 0 1,1 1,1 1,1 110 
2 1,05 0 1,05 1,05 105 
3 0,9  0,9 0,9 90 
4 0,95   0,95 95 

     400 

     100 
 

This can be shown with an example where 4 patients have been treated. The total expenditure has been 
400 as shown in the column on the far right. This gave an average of 100. As patient 1 has had a cost 
level that is higher than the average, the observations for this patient are included with 1.1 as shown in 
the penultimate column of the table. If this patient is assumed to have all three diseases, the value for 
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this patient will be included in the calculations with "0", if the target has not been reached for the 
diseases in question, otherwise with 1.1. In a similar way for the other patients. 

Patient 3 does not have heart failure and patient 4 has only COPD. 

The weighting of whether the goals have been reached for these four patients is then determined by 
summing all the values under the mentioned diseases and dividing by the number of observations. The 
sum is 7.05 for the 9 observations. It averages up 78.3. This figure is then included as the target for the 
achievement of the goal for the total clinical effort. 

As patients' self-monitoring is crucial for the system to work, it is essential that they are motivated to 
collect and record the measurement. To the extent that this does not happen, it will lead to a reduced 
opportunity to provide the right guidance and treatment. It will therefore have a negative effect on the 
value of being affiliated with the PreCare if the measurements are not taken. 

The number of patients who do not measure themselves will thus decrease in the fulfillment of the 
goal. The relative share that does not measure itself must therefore be calculated and the percentage 
share deducted from the above-mentioned percentage that has reached the recommended targets. 

In the practical implementation, this calculation method must be continuously evaluated and adjusted, 
as it can only work if the distribution of patient costs is not (too) skewed. The clinical boundaries and 
goals must also be assessed on an ongoing basis during the implementation by clinical specialists to 
ensure that they are clinically meaningful. 

  

6.3.3 Ad 3: Process quality measurements 

 

One of the key elements of PreCare’s offers is that it is available 24/7, and that the nurses at the 
clinic’s response- and coordination center (RKC) must react within a short time if any of the 
measurements from the self-monitoring ends in a "red" zone. A “red zone” indicator means that there is 
an acute exacerbation that may require treatment without delay. It will therefore be of value to the 
patient if he or she is contacted within 120 minutes after the observed red marking or three consecutive 
yellow measurements. If the value is therefore less than 120 minutes, the productivity measurement is 
assigned the value one otherwise zero. 

Errors may occur in the reports of red measurements and in some cases, there may be special 
agreements with the needs for contact between RKC and the patient. The goal fulfillment requirement 
for this area must therefore be adjusted in accordance with the experience gained in the area. 

6.4  The overall model 
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Calculations of whether a treatment framework is provided that is of value to the patient will, using the 
above proposals, thus consist of: 

1. Registered patient experiences (PRO) 

The proportion of measurements that have been given the value one in percent. 

The goal is 80 per cent. If this target is reached, the PRO value which is to be included in the 
value-based settlement is one. If the target fulfillment is only 40, the settlement value is 0.5 – 
i.e. a share of the agreed target. 

2. Clinical measurements  

How many observations - measured in percent - of the selected clinical measurements fall 
within the normal values - that is, how many of the measurements have been given the value 
one. 

The goal is 90 per cent. If this target is reached, the size that must be included in the value-
based settlement is one. If the target fulfillment is only 45, the settlement value is 0.5 – i.e. a 
share of the agreed target. 

3. Process quality measurements  

To what extent is the aim of fast contact between RKC and the patient met in percentage – i.e., 
how many of the measurements made have been given the value one. 

The goal is 90 per cent. There may be "false" and agreed exceedances of the response times. If 
this target is reached, the size that must be included in the value-based settlement is one. If the 
target fulfillment is only 50, the settlement value is 0.5 – i.e. a share of the agreed target. 

  

It is assumed that the three measurements are of equal importance to the patients in the measurement 
of the value that PreCare clinic creates for them. They are therefore included with the same weight   
(33%) in the calculation of the size of the value-based financing. 

This applies regardless of the number of chronic diseases that the citizen has. It is assumed that it is 
more difficult to achieve the desired clinical results for the “heavy” citizens, and this factor has been 
taken into account by using the citizens' relative “weight” in the calculations of the clinical 
measurements. 

The opportunities to achieve the desired goals may be affected by the general condition of the citizens, 
and there may be a tendency to primarily measure when the citizens are in good state and feeling 
well. It will therefore be appropriate to follow up the establishment of the shadow account with a view 
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to assessing patterns for the measurements, etc. to assess whether they are sufficiently fair to use for 
financing purposes. 

6.5 Payment flows from the total financing pool 
 

The total funding pool is administered by the PreCare clinic's administrative support function. The 
administrative support will during the PreCare project consist of the project manager, the work package 
manager for the project's work package 2 regarding data and financing, and associated employees in 
Region Zealand's department for data and development support. Only one administrative support 
function needs to be set up, regardless of the number of local clinics. 

In the context of the PreCare project, this support function will have to handle the following "shadow 
payments" for each patient after inclusion in the PerCare Clinic: 

• The municipality is paid for the services provided within the expenditure areas that have 
contributed to the joint funding pool. If it has not been possible to gain access to the municipal 
information before the start of 2022, the municipality will be paid the contribution paid per 
included patient with a deduction of 10 per cent, which in that case is assumed to be the 
savings in the PreCare clinic. 

• The Region is paid for the services that can be registered in the DRG-grouped data set and in 
the health insurance register after the patients' inclusion in the PreCare Clinic. 

• The local clinic receives monthly 12-part amounts to cover the budgeted annual operating 
expenses - minus 2.5 per cent. – This reflects the assumption that savings of this level can be 
expected, when introducing the value-based reimbursement model. – Like other parts of the 
model this may be modified based on experience and after negotiation between the 
stakeholders in the model. 

In the “shadow accounts”, a ceiling on extra earnings of 5 per cent of PreCare's operating budget is 
introduced. The total amount thus at stake in the value-based reimbursement model is therefore 7.5 
per cent of the budget. 

In the mentioned calculations, it is assumed that the PreCare clinic has annual operating expenses of 
DKK 6 million. kr. In the model, the clinic must therefore have added DKK 6 million - 2.5 pct. = DKK 
5,850,000. That number must be shared into 12 parts, i.e., DKK 487,500 every month as a basic grant. 

The value-based share is calculated by taking the sum of the target fulfillments for PRO, clinic activity 
and productivity and dividing them by three. The total amount that can be paid out is DKK 37,500 per 
month, corresponding to 7.5 per cent of operations or DKK 450,000 on an annual basis. 

If the monthly target fulfillment for the three value variables have been 1, 0.6 and 0.8 respectively, the 
average becomes 0.8. This figure must then be multiplied by 37,500, and the value-based financing will 
therefore be DKK 30,000 in the month in question. 
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The DKK 7,500 that will not be paid out in the month in question will remain in the total financing 
pool. The funds left in the pool are distributed after the end of the year between the municipality and 
the region in a ratio corresponding to their contribution to the financing pool. 

If it turns out that the pool is not sufficient, the municipality and the region must add additional funds in 
the same proportion as their original contribution. Alternatively, the clinic may have to be closed. The 
decision on whether the clinic should remain open even if the total cost exceeds the funds provided to 
the joint funding pool will depend on whether it is estimated that the quality of the clinic's offer is so 
much better than the alternative that it can justify the extra cost. 

The payment flows can be illustrated as follows in figure 7.1: 

Figure 7.1: Payment flows 

  

  

  

  

  

  

  

  

  

  

  

 

The calculations are made every second week, when the results from the clinical measurements are 
available, to give the PreCare Clinic an indication of how the measurements that are decisive for the 
payments develop. 

The calculation of the payment flows is presented once a month so that the payment can in principle 
take place on the 1st banking day of the month after the end of the calculation month. That is, so that 
the month of January is settled on March 1. 

Region Municipality 

The total funding pool 

Upon inclusion in the PreCare Clinic, the 
region and the municipality transfer 
funds to the total funding pool 
corresponding to the citizen's historical 
consumption 

Region Municipality 

When consuming hospital GPs 
etc. or municipal services, these 
services are settled from the 
total financing pool 

PreCare clinic 

The local clinic's activities are paid for with a basic 
grant and a value-based financing of an agreed per 
cent of the budgeted operating budget based on 
 
PRO measurements 
Clinical results 
Productivity 
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Summing up, the model is based on an assessment of regional/municipal expenditures for Precare 
patients 1-2 years before enrollment in the Precare clinic. – After establishing the Precare clinic this 
amount of money is pooled and subsequently distributed to the Precare clinic according to value 
created and to regions/municipalities according to activity. – Hopefully, activities in regions and 
municipalities are reduced, while the value created by the Precare clinic contributes to overall higher 
levels of value for patients (better control of Hba1c and higher scores on the PRO measures). – Overall, 
we expect to be able to demonstrate, that for the same sum of money we get increasing quality/value, - 
or that funding may be reduced without negative impact on quality/value. 

 

6.6 Models for financing single providers 
It is important to mention that the priniciples of the model presented above can also be adapted to 
single private or public providers of welfare services. Such providers may be chosen after a tender. 

If a local initiative creates added value in terms of less use of resources and/or greater patient 
satisfaction this added value provides an opportunity to construct value-based financing models for the 
provider of the service whether it is a public or private provider.  Many different models can be 
constructed for this purpose building on the general principles described above. For simplicity we can 
distinguish between: 

• Contract-based provider share of registered surplus value (this is a simple model assuming no 
quality change compared to hospital/GP based service) 

• Use of quality index as a measuring instrument in a settlement model for individual providers 
(this model links payment to ongoing measurements of quality) 
 

In both cases, these are simple models that allow providers and payers to understand and act on the 
achieved results. 

 
a. Contract-based provider share of registered surplus value 

 

This simple model assumes that quality delivered from the contracted provider is at least as good as the 
hospital or GP alternative. The model therefore simply assesses the cost saving associated the change of 
treatment organization and shares the “profit” according to some pre-determined ratio.  

The value-based financing for the provider can then be calculated as: 

The providers operating expenses * 1,x,  

where x is expressed as 

• A negotiated acceptable profit margin in relation to the provider’s investments and operations 
or 
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• An agreed distribution between payer (region and municipality) and provider of the released 
resources - example 40 per cent to payer and 60 per cent to provider. 

 

The model can only be used when resource use is less than before the introduction of the new initiative 
(i.e. a “profit” is realized). If the use of resources is increased, the scheme will probably be stopped, and 
the tasks given to other providers of taken back to a region or municipality – as would be the case in 
Denmark. 

b. Use of quality index as a measuring instrument in a financing model for individual providers 
 

A more sophisticated model is based on monitoring of both resources and quality – rather than the 
simple sharing of the expected “profit". The measurements make it possible to prepare and use a 
quality index as mentioned under the general model. 

If for example the clinical effort in the services can be measured in six steps – as in the ECM model – in 
the description of the patients' condition, then this knowledge can be used in the index calculation. 

In the lowest stage, the patient lives at home and self-reliant. In the subsequent steps, there is an 
aggravation of the condition, where the clinical effort is increased for each step from virtual support 
over physical visit by nurse, etc. and the final step ends with a hospitalization when everything else has 
been tried without success. The goal is to keep the treatment of the citizen at the lowest possible step. 

A measure in the quality index can therefore be based on the distribution of citizens in the condition 
groups. 

The systems may also include an opportunity to state the citizens' own perception of their state of 
health. The better they perceive their own condition - the better the service. 

As a third element in the index, the response time on a critical measurement could be the base as in the 
model for the PreCare clinic described above. 

One of the key initiatives could be to let the citizen monitor themselves when they feel the need. 
Different clinical measurements as pulse and oxygen saturation in the blood can be punt into an 
application that mechanically tells if the citizen is in "green", "yellow" or "red".  

If the marking is red, contact must be established between the citizen and the health personnel within a 
short time in order to decide whether a treatment should be initiated immediately. 

Thus, the quality index for this service could consist of measurements of 

• The condition of the included citizens 
• Citizens' perception of their own state of health 
• Response time for critical measurement 
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For all three areas, as in the general model, a target must be agreed for all three to be able to decide 
when the goals are met 100 per cent. It must also be agreed whether all three areas must weigh equally 
in the calculation of the quality index. 

Once determined, the financing model will correspond to the general model. Assuming, for example, 
that all measures are assigned equal weight – i.e. 1/3 each, and it turns out that the service has had a 
goal fulfillment of 90, 80 and 70 per cent then the total quality index becomes 80.39 

This number can then be used to determine the actual value-based funding. 

For example, it can be assumed that it has been agreed that service must have covered its operating 
costs and a value-based quality supplement corresponding to 60 per cent of the released resources. 

Is the annual release of the resources calculated as DKK 30,000 per citizen on average for the citizens 
included in the service the provider at index 80 will receive 30,000 * 0.6 (quality supplement) * 0.8 
(quality index) = DKK 14,400 per. citizen in value-based funding. 

Alternatively, a quality index can be built on clinical measurements of a citizen's condition. 
 
If, for example, an agreement is made with a private provider of services for diabetic patients, a quality 
index can be prepared to measure the fulfillment of whether an included citizen obtains clinical 
measurements within the desired limit values. 
 
As mentioned in the presentation of the PreCare model, this can be based solely on measurements of 
the blood sugar to make the model simple and manageable for citizens with multiple chronic diseases. 
 
If, however, an effort is directed at a single chronic disease such as diabetes, measurements can be 
required on several clinical parameters. 
 
For diabetic patients, for example, the following measurements can be used:  
 

• Blood sugar 
• Blood pressure 
• Lipids 

 
The targets for these indicators can form the basis of an index which tracked and used to assess value 
creation of the provider.  
 
Succeeding in reducing the proportion of citizens who fall outside these values reduces the risk of late 
effects and this effect can be translated into a real financial payment by paying the provider part of the 
present value of the future savings by the citizens being well regulated. 
 

  
 

39 (90 + 80 + 70)/3 = 80 



 

53 

 

7 Data and data infrastructure 
As mentioned in the previous chapters, knowledge about activity, costs and quality in the health care 
system is crucial to be able to prepare management and planning as well as value-based financing of the 
sector.  

In the following the data sources and data infrastructure needed to support the value-based financing 
model is described, initially through a general review of the data requirements and later through a 
review of the data and structures built around the PreCare clinic.  

A key message in the chapter is that it is very important not to underestimate the data related tasks, 
when implementing a value-based financing model. It can be challenging and time-consuming to extract 
the necessary information since it requires access to many different data sources including patient 
reported data, administrative and clinical databases etc. Experience from the iPDMgo project indicates 
that of the total time used for the construction of a financing model more than 85% is used for building 
the data infrastructure and setting up procedures for data collection and handling.  

The practical implementation of a value-based financing model is done in cooperation with the clinic 
established within the PreCare project in a collaboration between Region Zealand and Odsherred 
municipality. The data and data structure that is established to support this work are reviewed in the 
second part of the chapter. 

7.1 General requirements for data and data infrastructure 
In general, the different steps in the development of the data platform are universal and can be shown 
as in Figure 7.140 

Figure 7.1: The five phases of building a data platform  
 

 

 

 

 

 

 

 

 
40 A useful illustration is presented at https://www.semantix.com.br/en/data-platform/ 
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In principle, all constructions of robust and flexible data platforms must go through the same processes: 

1. Data Sources 

Data sources must be found and identified. 

2. Data staging 

A staging area, or data “landing zone”, has to be developed as an intermediate storage area used 
for data processing during the extracting process from the different sources, transformation to and 
load into the part of the IT system that is built to contain the extracted raw data. As a step in this 
process the data must be aligned and cleaned. Extreme or inconsistent values must be handled.  

3. The cleaned data must be placed in a documented data warehouse 

Data warehouse contains all the data needed to support the different tasks that was the original 
purpose for the work. In management and financing of the health care sector all information 
regarding activities, economy and results (quality) must be a part of the content. 

4. Data from the data warehouse must be aggregated in data marts. 

A data mart is basically a condensed and more focused version of a data warehouse and each data 
mart is dedicated to the specific data that is needed in the different part of an organization. The 
data need for politicians is different than for operations managers and financing models etc. and 
the individual groups must each have their own mart to meet their needs. 

The aggregated data in the marts must be presented to each type of users in a way that makes the 
content understandable for the different user groups. 

The general principles for the establishment of a data platform are described in various articles and they 
mostly include similar basic elements. One of these descriptions is made by The Danish Agency for Data 
Supply and Efficiency41 and the main content from this work is mentioned shortly below. 

In health sector applications data must primarily be arranged in such a way that they ensure the best 
possible foundation for doctors and other health personnel in the diagnosis, treatment and post-
treatment of any patient disease course. 

These data must be available in real time without delay to the clinical staff and are usually available 
through the electronic patient record systems. In Denmark, it is primarily the regional patient records 
that contain this information. Some can be found in the municipal systems as well. 

A selection of these data can also be used as input for overall policy decisions, for operational support, 
administrative management information, management and planning of the sector and in financing 
models etc. 

The reason why data from the medical record can be used for such a variety of purposes is that the 
medical record contains information not only about how a given illness was treated in the form of 
operations or medication etc., but also, on the process of delivering the hospital treatment including 

 
41 https://sdfe.dk/saadan-arbejder-vi-med-data/datainfrastruktur/ 
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waiting time, order of exams and if the treatment was successful etc. That means that activity and many 
types of quality information can be extracted from these systems.  

This enables translation of the medical records information into aggregated information about disease 
patterns, including the extent of hospitalization with diabetes, COVID 19, breast cancer, dementia or 
concussion, etc. 

The data can also be used to calculate the number of treatments in different areas such as the number 
of hip surgeries, cataract surgeries or heart transplants, etc. 

In a Danish context, most of the economic data about the health care sector must be found in a 
separate IT-system. Economic variables are not directly linked to the clinical data in a separate process.  

As stated in the previous chapters, this information is central for all other purposes than treatment of 
the individual patient. Since this data is not directly needed for clinical use, it is not required to be 
available in real time. Similarly, for most administrative and economic purposes it is sufficient to have 
aggregated data rather than individual level data. 

However, the recent handling of the corona pandemic has shown that frequent and preferably daily 
information can be useful in many cases. A well-functioning data infrastructure is essential for policy 
making at national and local levels, and for capacity and economic planning in hospitals and 
municipalities etc.  

The Danish Agency for Data Supply and Efficiency defines the infrastructure for data as the technologies, 
policies, standards and human resources that are necessary to collect, process, store, distribute and 
improve the use of data. 

The agency argues that the infrastructure is based on the following key elements: 

• Standardization 

Standardization is common rules, conditions, guidelines or characteristics for data as well as 
associated processes, technology and organization. 

• Metadata 

Metadata is information that describes datasets and data services and that makes it possible to 
find, register and use them. 

• Data modeling 

Data can create more value if it is possible to combine different data sets  

 

7.1.1 Standardization 
Standardizing data means that data has a "common language" and it is an important element in 
ensuring a seamless flow of information from one system to another.  

The Danish healthcare system benefits from having a high degree of standardization of data. 
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Personal identifier 

The most important part of the Danish standardization connected to the data, data infrastructure and 
data modelling is the use of a national personal identifier (CPR). The personal identification number is 
assigned to all citizens at birth or immigration. The number follows the person until death and is used in 
all kinds of systems such as bank accounts, kinder gardens, schools, universities, income registries, 
military, hospitals, general practitioners, pharmacies and so on. 

This standardization is a great advantage for handling data. It is possible to connect the information 
from all the different data systems based on this number within the legislation framework agreed upon 
by the Danish Parliament (Folketinget) and the European General Data Protection Regulation (GDPR). 

The CPR number and the interconnectedness of data sources makes it possible to develop a description 
of the pathway for all citizens with diabetes and other chronic diseases and give a description of the 
major characteristics for these patients. This makes it possible to do many different population studies 
and to identify risk profiles e.g. according to income, education, occupation, lifestyle etc.    

The personal identifier has been used in Denmark since 1968 and the Danish data is “longer” and 
“broader” than in most other countries. It is longer because it is possible to make a description for each 
person back to the 1970s and it is broad because it I possible to connect all kinds of information 
together – thanks to the personal identifier.   

Standardization of data in healthcare 

Another advantage within the Danish healthcare sector is that the clinicians and administrators with few 
exceptions have agreed upon common coding systems for most services and concepts. 

Among others these codes cover the following areas: 

• Diseases and causes of death are described by ICD10 codes. (International Classification of 
Diseases, version 10). 

• Procedures - that is, the actions to treat or diagnose the patients - are described with the 
NOMESCO Classification of Surgical Procedures. NOMESCO is the Nordic Medico-Statistical 
Committee. 

• Radiological services are described through national examination codes 
• Laboratory services are described through NPU codes (NPU: Nomenclature for Properties and 

Units). 
• Similarly, there are common codes for pathology, microbiology, and other clinical specialties. 
• On the administrative part, there is also an agreement on the description by codes of hospitals, 

pharmacies, physiotherapists, etc. 
 

This common understanding on the use of codes within the Danish healthcare systems is extremely 
important for patients, as there is no need for “translations” between different code systems or 
organizations with the possibility of misinterpretations. 

The common codes are also essential in the management of the healthcare sector. The discussions of 
the accuracy of the data between hospitals, regions and national level is minimized when the data 
foundation is based on the same principles and codes. 
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When the number of diabetic patients is calculated at all local and regional levels it will sum up to the 
national level and be accepted as the best possible description of the actual situation.  

Standardization of data is therefore an important condition for data sharing between the different levels 
of the sector and other sectors. 

7.1.2 Meta-data 
Meta-data can be explained as a kind of product declaration for data that provides data users with 
information about data sets and services. Metadata facilitates the assessment of data applicability for 
data-users. 

Statistic Denmark42 has refined the approach to meta-data over the several decades. This helps public 
users and organizations to avoid the bottlenecks and uncertainties associated with idiosyncratic 
solutions.  

The structure of the metadata at Statistic Denmark is based on descriptions of: 

• Purpose with the data collection and presentation 
• Contents of the data 
• Statistical processing describing the calculations made on the original data including cleaning of 

data for mistakes etc. 
• Relevance regarding information is data that can be applied to solve the users challenges or 

problems. 
• Precision and reliability. Statistical reliability is needed to ensure the validity and precision of 

the statistical analysis. It refers to the ability to reproduce the results again and again as 
required. This is essential as it builds trust in the statistical analysis and the results obtained. 

• Timeliness and punctuality where the metadata contain descriptions of punctuality as the state 
of being punctual and timeliness as the state of being timely. 

• Comparability over time and between similar data in other countries etc., including “breaks” in 
the data due to new registrations or definitions. 

• Availability with a description of the services that will allow the users to get the data for 
research purpose and planning including the knowledge of the detailed description of the 
variables use for each statistical area and the content of these variables. 

 

These meta-data are available for all the data that are collected and distributed by Statistic Denmark 
and are an important part of making the most “long” and “broad” data in the world ready for both 
internal and external users. 

Systematic use of meta data is critical to maintain robustness in access over time and to avoid 
dependency on specific resources or persons.  

 
42 https://www.dst.dk/da/Statistik/dokumentation 
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7.1.3 Data modeling 
Data can create more value if it is possible to reuse or combine different data in an easy way. This 
possibility can be ensured by means of data modelling. This is also pointed out by the Danish Agency for 
Data Supply and Efficiency. 

Figure 7.2: A star chart data model 
 

 

Data models are a documentation of the content and structure of data. A model can for example be 
structured as a star chart as shown in Figure 7.2. 

The idea behind the design of star charts is to model the data so that it can be used quickly by the users. 
The name "star chart" refers to a data model with a central table surrounded by subordinate tables in a 
star shape as in the figure. 

The data model must then be documented in such a way that it is clear how the individual parts are 
connected and what the individual components contain. The central table is called the "fact table". The 
first part of the fact table contains keys for the dimension tables (DimXID, DimYID and DimZID), and the 
second part contains fact values (Fact1 and Fact2). The surrounding dimension tables contain the textual 
description for the values in the fact table. 

The model also contains definitions of the concepts in data. Documentation is important in relation to 
the users of data and developers of data solutions being able to gain the necessary insight into what 
data contains and how data can be used and compared with other data. 

7.1.4 Data and data infrastructure to support value-based financing in PreCare 
Standardization, meta-data and data modeling are all major parts of the construction of the data 
structure to support the value-based financing model in the PreCare project. 

The description of the model defines the information that must be included in the measurements for 
use in the value-based data platform presented in this report. 

The necessary variables are retrieved from the data-related infrastructure built for the project. 
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Figure 7.3: The EMC - model 

 

The clinical basis for the PreCare clinic is the so-called e-health care model (ECM). It is a person-
centered, sector neutral, data-driven model building on six major steps in the interpretation of the level 
of treatment needed for a citizen43 - This is illustrated in Figure 7.3. 

When citizens are included in the clinic, they normally start at stage 01 where they have an active and 
independent life. They may have a chronic disease as diabetes, but they are self-reliant and able to cope 
with their illness. 

Support for the active informed patient, in terms of self-management support, is fundamental both here 
and at all other stages. Enrolled citizens have an acute medicine box with prescribed medication which 
allows the eDoctor that is connected to the clinic to initiate urgent treatment at home.  

At stage 2 the participants have access to virtual support through a single-point-of-contact with 
immediate response and 24/7 availability. This point-of-contact also provides indirect access to the 
eDoctor. The Response and Coordination Centre (RCC) provides e-consultations with relevant health 
professionals. Proactive treatment may be started using the acute medicine box. 

 
43 https://www.researchprotocols.org/2017/1/e6/ 
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If the virtual support is insufficient, it can be supplemented with a visit from the mobile acute team 
(MAT) in the participant’s home in stage 3.  

The goal is to enable the participant to stay in their home as long, as possible without compromising 
safety. Treatment, monitoring, and follow-up by both virtual and mobile teams can be intensified, 
corresponding to an inpatient setting.  

The eDoctors play an essential role in this setting, being proactively available virtually and responsible 
for the treatment in the citizen’s home, while having the mobile acute team nurses as the “eyes and 
hands” at the point of care in the home. In stage 4 and 5 services are switching towards traditional 
health care deliveries. In stage 4 at home but in stage 5 the participant may be admitted at a local health 
clinic. The local health clinic is equipped with basic hospital facilities, including 24/7 physical availability 
of certified ECM health professionals. 

Finally, if everything else fails the citizen is moved to a hospital in stage 6. 

The overall intention is to keep the participating citizens at the lowest efficient stage of care. The 
progression of the disease should be stopped or reverted, if possible, with the ultimate goal of 
maintaining a stable condition at level 1, where the patient can take care of herself. 

The data and data infrastructure can be illustrated as in Figure 7.4 and Figure 7.5.  

It consists of four main elements: 

• Self-monitoring by the enrolled citizens  
• Regional and municipal record systems  
• National health data 
• Data from the Danish Data Service in Statistics Denmark 

 

The overall data flow used for patient surveillance and treatment in Figure 7.4 contains five steps. 

Step 1:  

The formation of data starts when a citizen is included in the PreCare project's clinic, where data are 
recorded in the clinic’s own electronic medical record. In this process, the relevant master data about 
the person's gender, age, etc. are linked to the registrations and the included citizen is given devices for 
use in self-monitoring of their own health condition in relation to one or more of the diseases COPD, 
diabetes and heart failure. As mentioned, they are also given an acute medicine box with prescribed 
medication.  
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Figure 7.4: Data flow in the PreCare project to support patient treatment 

 

Step 2: 

When the handed-out devices are taken into use and the citizen begins to monitor himself, the 
measurements are transmitted to the local clinic's health personnel via an ipad. On its way to the clinic 
the data runs through an application that translates to monitoring results based on a triage ending up in 
a green, yellow or red “light” as an indication to the RCC personal for deciding the level of support for 
the citizen. If the person's condition worsens, the clinic must be able to initiate treatment initiatives 
immediately. 

In principle, the system also allows the manufacturers and providers of the devices used to receive 
notifications of defects in the delivered equipment. However, this option is not currently used. 

Step 3: 

To support the assessment of the citizen’s possible treatment needs, the RCC personal and eDoctors 
affiliated with the clinic have access to information in the region's Health Platform, which contains 
clinical information about the citizens' contact with hospitals and to the common national medicine 
system, which provides insight into prescriptions of drugs. The municipal nurses who are affiliated with 
clinic also have access to any registrations in the municipal medical record system, which in Odsherred's 
case is a system called CURA. 

Step 4: 

All these data are integrated and used for the decision about further actions and the plan for treatment 
if necessary.   

1 

2 

3 

4 

5
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Step 5: 

Finally, it is decided whether any treatment actions must to be taken in accordance with the ECM.  

All this happens within a very short time since the data is available in real time 24/7. User surveys have 
shown that the real time availability is highly appreciated by patients and their relatives. They feel safer 
compared to the traditional system, which often involved waiting time and/or traveling to the hospital 
ER or clinic before a course of action could be determined.  

The self-monitoring data are linked with data from the municipal and regional databases together with 
relevant information from the regional and municipality EPR’s.  

This work is handled by Region Zealand and the region's department for Data and Development Support 
is responsible for the work with the database.  

Data from the joint municipal and regional database are linked with information from a selection of the 
data collected nationally and returned to the reporters in the regions and municipalities in processed 
form. 

An example of this data flow is that the Regions report their activity in the hospitals based on extracts 
from their medical record systems. This information is collected in the National Patient Register 
(LPR). This register is subsequently linked with Diagnose Related Groups (DRG), and the average cost of 
treatment of the patients in each group attached to the individual registration. The DRG-grouped data 
are then returned to the Regions for their own patients. The Regions can also receive "their" share of 
LPR and the registrations made in national registers regarding activities in general practices, 
specialist- and physiotherapy clinics etc. 

Finally, this data can be transferred to Data Service Denmark with a view to adding socio-economic 
information to the overall health-related information in the form of information about the citizens' 
income, education, housing, labor market conditions, etc. 

This can create a comprehensive overview of the broader living and social conditions in addition to 
health parameters. This makes it possible to shed light on inequality in health, and the opportunity for 
citizens to maintain their connection to the labor market, etc. 
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Figure 7.5: Infrastructure for data needed for financing, analysis and research 
 

 

 

The infrastructure for the data used for other purposes than diagnostics and treatment is graphically 
displayed in Figure 7.5. As is can be seen the infrastructure reflects the overall method as shown in 
Figure 7.1. 

As mentioned earlier the data must be cleaned and aligned on the way into data staging and later to the 
data warehouse. This requires clear definitions of the allowed content in each variable in the dataset in 
the data warehouse. As a part of this alignment a detailed description has been done for the clinic’s own 
conditions based on EPR as a part of the project. This is described in an accepted common content 
publication including a definition of all the variables in the EPR. 

An example of this description is in  
Table 7.1 for the variable “Exit from the PreCare clinic”. 

 
Table 7.1: Metadata on the variable “Exit from the PreCare clinic" 

 

Service Variable 
text  

Value Explanation  

Exit from the 
PreCare 
clinic 

Date for 
Exit 

DD-MM-YYYY Here it is stated from which date the citizen was 
unsubscribe or died. 

  Exit 
reason 

1 Does not meet 
inclusion criteria 
2. Want to unsubscribe 
3. Died 

Here is the underlying reason for the exit from the 
PreCare clinic. 
If the exit is due to the citizen no longer meeting 
inclusion criteria, primarily due to the development of 
dementia, sight and hearing loss to a degree that 
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makes it difficult to benefit from the telemedicine 
network, state “Does not meet inclusion criteria” 

  Exit from 1. Lung condition 
2. Heart condition 
3. Diabetes condition 

Here you specify which condition or conditions to 
unsubscribe from. 

 

7.2 The use of data 
When all the data sources have been identified for the description of the activities in the PreCare clinic 
and they have been prepared for data staging and later the data warehouse it can be used for many 
different purposes. 

 

Figure 7.6: EMC - levels before and after inclusion in the PreCare clinic 

  

As shown in Figure 7.6 the users may be those that are using the data for payment, political decisions 
and improving PreCare performance. However, the list of possible uses is much longer since the 
description of activities, economy and quality is available in a rather detailed form and may be 
combined in various formats.  

When a citizen is included in PreCare clinic self-monitoring is done using one or more devices. The 
results are shown in the bottom right corner of the figure. In this case, it is a patient with chronic 
obstructive pulmonary disease who measures his lung function using a spirometer.  
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The result of the measurements is collected via a portable device, and subsequently evaluated by an 
algorithm and triaged into a green, yellow or red area. When it turns red, the PreCare clinic contacts the 
patient to assess whether there is a basis for starting a treatment. This activity is marked with activities 
within EMC2 as virtual contacts. Using this data, it is possible to track changes in contacts and activities 
over time. Figure 7.7 part 1 and part 2 illustrates the use of health care resources before and after 
inclusion in the PreCare clinic for a typical person with COPD. It is apparent, that the transformation to 
data-driven assessment of the need for intervention within PreCare replaces virtually all the previous 
contacts to the hospital thus freeing up resources for other purposes. Similar results have been 
documented at the aggregate level for all patients in the clinic.44 

 

Figure 7.7: part 1. The use of health care resources before and after inclusion in the PreCare 
(Proximity) clinic 

 

 
44 https://viosklinikken.dk/forskning/ 
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Figure 7.7: part 2. The use of health care resources the year after inclusion in the PreCare (Proximity) 
clinic

 
As can be seen from the first of Figure 7.7, there are a number of acute hospital admissions during the 
period marked in gray. These are the red areas before inclusion in the PreCare clinic. 

After inclusion, the image changes. The contacts to the hospitals are replaced with contact to the clinic 
and treatments are initiated while the citizen is in their own home, if necessary. 

Figure 7.7 illustrates the consumption of health care for a person with obstructive pulmonary disease. 
The figure shows that it is not only the hospital contacts related to this disease that are reduced, but 
also contacts caused by other health issues and comorbidities. Overall, this indicates that the health 
situation of the citizen improves after entering the PreCare clinic setup. – Qualitative data from patients 
and relatives corroborates this picture, as both patients and relatives feel safer and report higher quality 
of life than before.  

From a data point of view, it is interesting that the description of the individual's course of activity, 
economy and quality can be followed in detail over time. Not all of the available measurements are 
listed in Figure 7.7, but only a sample to illustrate the effect of inclusion in the clinic. 

In addition, it is worth emphasizing that this type of data can be collected for all devices or medical 
products. It is possible to see the effects before or after the commissioning of a new product no matter 
what it is. 

The data that becomes available in this way therefore has a wide application. Not only can they be used 
in real time for patient care, but they can also be used widely for management, planning and financing, 
etc. 
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It is a key feature of the system, that data can be formatted to serve several different purposes for the 
benefit of different stakeholders in the system: 

● The most important function is to provide the necessary knowledge for ongoing 
professional and administrative assessment of the condition of the affiliated citizens. 

● Operation managers for the clinic must have frequent follow-ups on whether the 
operation is optimal through management information. 

● The regional and municipal politicians need ongoing follow-up about the results of their 
investment and overall framework decisions. 

● It is possible to track developments in clinical and service quality for patients and to link 
this this to cost data, thus enabling value-based reimbursement agreements. 

● Data may be used to investigate the efficiency of alternative technologies or devices 
through pragmatic comparative studies. 

● Clinical and organizational research tasks can be carried out based on the collected data. 
 

The flexibility to support multiple purposes arises from the fact that the data infrastructure is based on a 
foundation of standardized codes, meta-data and the possibility of building topic-specific data models. 
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8 Contract design 
A key issue in the transition to a VBHC model is determining how to design adequate, 
fair, and manageable contracts between payers and providers of health care. 
Contracting is complicated due to the many types of information asymmetry and 
uncertainty that are inherent to healthcare45. Market failures, rapid technological 
developments, and changes in demand make it difficult to foresee developments and 
risks. Additionally, while there is an abundance of data in many healthcare systems, it 
can be difficult to agree on appropriate indicators of value creation.  

Several challenges need to be addressed in terms of building the contract between the payer and the 
provider. These include an agreement on causality between interventions and relevant outcome 
measures and indicators; how to ensure transparency and alignment in defining and measuring 
outcomes and how to ensure sufficient data to track outcomes. Ideally, a contract should be designed in 
a way that aligns incentives and alleviates problems of asymmetric information. This involves the 
trading-off of different goals of contract design: coordination (i.e., ensuring that the products are 
offered at the right time and place), motivation (i.e., ensuring that the contract parties have individual 
incentives to take socially desirable decisions) and transaction costs (i.e., ensuring that coordination and 
motivation are provided at the lowest possible cost). Prioritizing one objective might come at the cost of 
another. General contract theory, which analyses how contracts should be designed in order to achieve 
optimal and socially desirable outcomes, may help address such issues, especially under conditions of 
uncertainty and asymmetric information46. 

8.1 A design perspective on VBHC contracts 
Contract design is not new to health economics. It has been used to guide the setting of co-payments in 
a healthcare system, incentives for healthcare providers, pricing agreements between healthcare 
systems and pharmaceutical firms, and public-private healthcare provision. 

Most papers in contract theory focus on just one or very few contract-based challenges47. This is not 
surprising from an academic perspective as the application of theoretical innovations often requires the 
use of stylized models in order to trace the effects analytically. However, it is not sufficient as a practical 
guidance as it risks solving one issue while creating new problems in other areas. It is therefore 
important to consider all aspects of a contract simultaneously. We suggest that the framework of 
Bogetoft & Olesen’s may be instrumental as it is based on a holistic perspective of contract design based 
on theories as well as the practicalities of contracting.   

 
45 Donaldson C & Gerard K (1993). Economics of Health Care Financing: The Visible Hand. London: 
Palgrave. 
46 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
47 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
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8.1.1 Contract theory as applied within VBHC  

Most value-based healthcare (VBHC) projects require a formal contract framework. Real contracts 
balance several conflicting objectives that characterize the contracting situation as most economic 
systems involve several agents with conflicting interests, asymmetric information, and asymmetric 
possibilities to act. This section outlines several theoretical issues to be considered when designing and 
managing VBHC contracts including but not limited to risk sharing agreements, pay-for-performance 
based payment contracts, and innovative or outcome-based contracts.   

 
Contract theory rests on the assumption of economic rationality48 in which individuals are depicted as 
choosing the best means to pursue their goals given the information they have with unlimited analytical 
capacity. Contract theory also relies on the idea of opportunism; individuals are depicted as selfish and 
are presumed to exploit the situation for their own benefit. Hence, an individual will only honor an 
agreement if it is beneficial for them and will otherwise seek to improve his position by withholding 
information, misreporting, or not acting according to the contract49 . 
 
Within health care, there is often limited experience that fit the specific contract situation. Therefore, 
many value-based contracts are developed through trial and error and are gradually improved as 
limitations appear50. As VBHC is still in its infancy in Denmark, not many contracts have been agreed 
upon yet and many of the previous pilot projects have lacked essential components such as the cost 
component51. The trial-and-error approach is often lengthy, expensive, and, to some extent, random 
and sporadic52. Applying the theoretical contract framework may aid in this process and minimize errors. 
Two of the most important economic theories of contracts, the agency theory and the transaction cost 
theory form the basis of the framework. 
 
The agency theory is concerned with the design of incentive schemes in which one-person (the agent) 
acts on behalf of another person (the principal). In this relationship, a principal gives legal authority to 
an agent to act on the principal’s behalf when dealing with a third party. The agent is supposed to act in 
the best interests of the principal. Yet, establishing the right supportive incentive structure can be 
complicated by asymmetric information, which can then lead to adverse selection.  
 
The resources involved in negotiating and administering a contract are largely ignored in agency 
theory53 but are covered in transaction cost theory. Transaction costs lead to incomplete contracts that 
do not specify all the possibilities. However, transaction cost theory has been criticized for being too 
broad in its explanatory aim and its limited ability to predict. The context for a contract is essential as 

 
48 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
49 Williamson O (1985). The governance of conceptual relations L. and R.S. Kroszner (Ed.) Putterman. 
The Economic Nature of the Firm. Cambridge: Cambridge University Press. 
50 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
51 Starr L & Vrangbæk K (2021). Value-Based Health Care Classificantions and Experiences in Denmark 
and Sweden. Working Paper, University of Copenhagen. 
52 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
53 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
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what might be the most important aspect of a successful implementation in one circumstance might not 
be true in another.  
 
This means that efforts must be made to reach to be a consensus definition of value that all 
stakeholders can agree on in each case. Appropriate outcome measures must be established and the 
ressources needed to monitior and process these measures must be considered. In order to implement 
risk-based contracts tied to outcomes, payers must have access to large volumes of e.g., clinical data, 
pharmacy and medical claims. 

Regardless of the context, contract theory has identified a number of general issues in contract design. 
The literature on organizations often focuses on problems with motivation and coordination of activities 
while transaction cost theory considers the costs of preparing and administering a contract54. In 2004, 
Bogetoft and Olesen developed a theoretical framework based on previous work in contract analysis 
that utilizes the concepts of coordination, motivation and minimization of transaction costs55 which are 
explained as follows:  

1. Coordination: Ensuring that the right products are produced at the right time and place 

2. Motivation: Ensuring that the contracting parties have individual incentives to make socially 
desirable decisions 

3. Transaction costs: Ensuring that coordination and motivation are provided at the lowest 
possible cost 

These are the three main factors that contribute to the overall goal of maximizing the sum of the profits 
of all the contracting parties in a production chain context as analyzed by Bogetoft and Olesen. In the 
context of healthcare, the overall goal would be to maximize value; maximize health outcome with 
minimum resources. Bogetoft and Olesen arrange the various aspects to consider when writing a 
contract in a hierarchy as illustrated in Figure 7. 

 
54 Milgrom P & Roberts J (1990). An Economic Approach to Influence Activities and Organizations. 
American Journal of C´Sociology 
55 Bogetoft P & Olesen HB (2004). Design of Production Contracts. Copenhagen: Copenhagen Business 
School Press, 2004. 
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    Source: (Bogetoft P & Olesen HB, 2004)  

Figure 8: Hierarchy of goals for contract design 
 

While value-based contracts are appealing because of the potential of an improvement in patient's 
health for equal or less money, there are many factors to take into consideration when agreeing upon a 
contract in terms of coordination, motivation, and transaction costs as outlined above, as well as ethical 
considerations in terms of flexibility trade-offs, data sharing, and equal access to care.  

Additional details about the suggested contract framework for VBHC can be found in a previous 
publication from the iPDM-Go project.56 

 

 
56 Starr, L. & Vrangbæk, K. (2020). A Design Persepctive on Value-Based Healthcare Contracts – Lessons from a 
Daanish Public/Private Pay-for-Performance Based Contract, Working Paper, EIT Health Working Paper 
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9 Evaluating progress and looking 
ahead 
During the funding period for iPDMgo we have evaluated the potential for introducing 
a digitally supported value-based financing scheme in Denmark. We have previously 
reported our findings about pilot projects in Denmark and Sweden57, and we have 
made an assessment of a specific pilot project that was implemented by Roche and 
Odsherred Municipality in Denmark58.  

Overall, we found that the concept of VBHC has gained significant attention, and that a significant 
number of projects have been implemented with reference to the concept. – This indicates that the 
health policy arena in the Nordic region is open to these ideas, and that many of the pre-requisites are 
in place. -  However, we also observed, that most previous projects focused on selected elements of the 
VBHC concept, and that financing models such as bundled payments and outcomes-based incentives 
were rarely included. There are good reasons for this, as particularly bundling of payments across 
organizational and sectoral boundaries tend to generate conflicts of interest. We investigated how such 
conflicts might be handled from a theoretical contract perspective59.  

Based on our previous outputs and deliverables for iPDMgo we developed a closer collaboration with 
with Region Zealand and the regional-municipal PreCare clinic to design and implement a value-based 
financing scheme based on their digitally supported local clinic for chronic care patients.  A detailed 
description of the model is presented above. This model relies on the extensive data infrastructure of 
Danish administrative and clinical registries combined with digitally collected self-reported data from 
patients to form a data driven value-based financing model. 

Overall, the development of the PreCare model shows promising results in terms of converting activity 
from in-hospital care to local and digital care. This has already led to reductions in costs. At the same time 
patient evaluations are positive. Patients are particularly satisfied with the 24/7 availability of digital 
support, and the reduced need for traveling for (hospital based) care. 

A “shadow” pilot implementation of the full iPDMgo economic model has been agreed with the region 
using 2021 data. The region has also committed to expanding the PreCare setup to include more diabetes 
patients in addition to COPD and CVD patients. This shadow implementation will provide more 

 
57 Starr, L., & Vrangbæk, K. (2021) Value-Based Healthcare Classification and Experiences in Denmark, EIT Health 
and University of Copenhagen, ISBN: 978-87-92356-01-7  
 
58 Starr, L. & Vrangbæk, K.(2021). Assessment of Roche Diabetes Care/Odsherred Municipality Value-Based 
Healthcare Diabetes Project 2017-2019 – Feasibility and Transferability Lessons, Working Paper, EIT Health and 
University of Copenhagen  
 
59 Starr, L. & Vrangbæk, K. (2020). A Design Persepctive on Value-Based Healthcare Contracts – Lessons from a 
Daanish Public/Private Pay-for-Performance Based Contract, Working Paper, EIT Health Working Paper  
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documentation about financial flows, and will be instrumental in clarifying how the outcome measures 
function to incentivize a full scale digital, personalized approach to chronic care management. 

While the overall results are promising, we can also point to several outstanding issues, that must be 
addressed before the financial model can be scaled up to broader patient groups. First, the data model 
and value-based financing scheme is well suited for persons with single chronic conditions. – Dealing 
with multi-morbidities adds to the complexity of the model but must be addressed as many of the 
patients in the clinic are indeed affected by more than one disease. – Second, while it may be possible to 
reach agreements across the regional and municipal level about financial flows in a pilot project, it is 
much more demanding to scale the financing scheme to the entire health care activity in the region. 
Careful considerations are therefore needed to determine the appropriate scope of the digitally 
supported value-based scheme. The key issues are whether the scheme can work for all types of 
patients, and how the areas of value-based management interact with the financing model for the rest 
of the health care services being provided.  If a larger portion of the financing model is to be converted 
to bundled payment based on outcomes, then there is likely to be more attention and a higher level of 
conflict between the participating stakeholders. – This makes the considerations about contract design 
even more relevant.  

The databases in our data model are currently being populated with data for 2021, which will be the 
first year with results from our “shadow” accounting process. These results will enable us to refine the 
model and to provide input to the next phase, which will involve negotiations with the partners about 
the continuation of the project in full scale implementation.  

The model description and EiT supported collaboration with Region Zealand and the PreCare clinic so far 
has demonstrated that it is feasible to develop and implement an outcomes-based financing model, and 
that good results may be achieved. 
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