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Introduction 
 
In Denmark, 5% of the population has been diagnosed with diabetes and an additional 5% show pre-

diabetes symptoms  (Diabetes Foreningen, 2020). The costs of diabetes to Danish society are accordingly 

high – more than DKK 30 billion a year (roughly €4 billion) (Sortsø, 2016), of which medical costs amount to 

just over DKK 1 billion, thus a relatively minor part of the overall costs of the disease. Therefore, there is 

enormous potential for optimizing the rest of diabetes care, which includes services in the care sector, 

hospitalizations, medical visits and, not least, medical aids (Sortsø, 2016). Furthermore, the patient journey 

for an individual with Type 2 diabetes is often lifelong. After diagnosis, it typically consists of a combination 

of self-management, treatment and follow-up in hospital, visits to general practitioners (GPs) and municipal 

health services.  

 

Many people diagnosed with Type 2 diabetes are managed in primary care, with a few monitoring visits a 

year, which means they manage the illness themselves most of the time. A large proportion of patients fail 

to achieve their treatment targets despite the availability of multiple therapeutic intervention strategies  

(Stone, 2013) (Currie, 2010). If diabetes is not well managed it can lead to premature death, blindness, 

amputation, cardiovascular disease and kidney failure (WHO, 2020). However, diabetes self-management is 

not a simple matter and patients need to master many skills, for example self-administering insulin in basal, 

bolus and correction doses (Drincic, 2016). 

 

Value-based healthcare (VBHC) is a policy idea that has gained significant international attention since 

Michael E. Porter and Elizbeth Olmsted Teisberg introduced the concept in their article ‘Redefining Health 

Care: Creating Value-based Competition on Results in 2006’  (Porter ME & Teisberg EO 2006). In a value-

based contracting scheme, the focus is on value for the patients, rather than volume. VBHC therefore 

makes the delivery of improved health outcomes for the same or a lower cost the primary objective of the 

healthcare system. As such, the concept is closely related to core ideas in traditional health economics. In 

Porter’s terms, it is important to assess value from a patient perspective and to evaluate costs and gains in 

a long-term perspective, including prevention, intervention and follow-up. This assessment of the costs and 

benefits of the entire treatment trajectory for each individual patient is to be supported by an incentive 

structure, in which providers (e.g. Roche) and payers (e.g. Odsherred municipality) agree to link payments 

to the achievement of results in terms of value for patients.  

 

In Denmark, the current agreements between public and private suppliers are typically concluded via public 

tenders, economy being the most important parameter. Quality in specialized healthcare is monitored by 

means of clinical databases and national quality indicators. Quality in municipal and homecare services is 
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not subject to the same level of monitoring, and there are few examples of the use of systematic, 

continuous outcome measurement at the municipal level.  

 

The cost of diabetes equipment in a medium-sized Danish municipality is approximately DKK 45 million 

annually. Procurement generally takes place through tenders with specified criteria and conditions. Yet, a 

traditional procurement contract provides limited downstream information about the value as perceived 

by the patient; nor does it normally include specific targets for this. In this respect, the value-based 

healthcare concept can further more transparent and informed interaction between public and private 

domains in healthcare.  

 

In the following we present preliminary lessons about value-based healthcare in Denmark based on a pay-

for-performance project between Odsherred municipality and Roche Diabetes Care. Using these lessons as a 

starting point, we discuss issues of the feasibility and transferability of the VBHC concept to other settings.  

 

In Odsherred municipality, a value-based diabetes project was introduced for a two-year period starting in 

December 2017. Payment was regulated by a pay-for-performance agreement between the medical device 

company Roche Diabetes Care and Odsherred municipality. The aim of the project was to ensure that Type 

2 diabetic patients received the necessary support, counselling and tools, and the municipality’s 

reimbursement depended on the value delivered to the patients. The tool used was the latest blood 

glucose monitoring equipment and an app that was installed on mobile phones or tablets of some of the 

municipality’s diabetes patients.  

 

The exploratory analysis presented here is built on semi-structured interviews carried out with a 

representative from Roche, one management consultant involved in the contract negotiations and a health 

manager from the municipality, as well as access to the contract between provider and payer. The 

interviews were given under anonymity. The semi-structured interview guide for the interview with the 

representative from the munipality is attached in appendix 1. 

 

This study was supported by iPDM-GO (Integrated Personalized Diabetes Management), a European 

innovation project supported by EIT Health, a ‘knowledge and innovation community’ (KIC) of the European 

Institute of Innovation and Technology (EIT), a body of the European Union (EUHealth, 2019).    

The outcome-based contract between municipality and provider  
 
The aim of the personalized diabetes management project was to help diabetes patients make necessary 

lifestyle changes, encourage their motivation and determine opportunities that would enable them to 
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reach their individual health goals by spending more time within their blood sugar range. The project aimed 

to provide integrated solutions to monitor glucose levels, deliver insulin and track as well as contextualize 

relevant data points to contribute to a successful therapy regimen. It was expected that a more stable 

blood sugar level would reduce the need for treatment in the short term, compared to outpatient visits to 

the hospital, while also reducing the need for contact with municipal homecare or home nursing.  

 

In order to establish a value-based healthcare model, it was necessary to define indicators for measuring 

value. The indicators were selected so that developments over time could be tracked. This was supposed to 

enable analysis of the relationships between indicators of costs and outcomes related to individual patient 

journeys.   

 

The value-based settlement in the Odsherred project should encourage the provider (Roche Diabetes Care) 

to ensure as stable a blood sugar level as possible and likewise to obtain as many satisfied patients as 

possible. At the same time, the idea was that Odsherred municipality and Roche Diabetes Care should 

share the cost of the treatment if there was a lower than expected outcome from the treatment. 

Therefore, the settlement price was designed to vary depending on how well a treatment was realized in 

the individual diabetic patient, as measured by the outcome index. 

 

The outcome index used for payment under the outcome-based model consisted of a clinical effect index, a 

patient experience index and a treatment index, each accounting for one-third of the total outcome index.  

 

• The clinical effect index consisted of a number of observations to assess whether the patient’s 

blood sugar level remained stable.  

• The patient experience quality index was based on ongoing patient-reported outcome measures 

(PROMs).  

• The treatment index measured various types of treatment.  

 

The price mechanism was such that the settlement price would be higher if the actual treatment outcome 

was above the treatment baseline and, conversely, the settlement price would be lower if the treatment 

level was below the treatment baseline.  
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Lessons from the Odsherred project 
 
Traditionally, the municipalities have procured aids in anticipation of their use by patients. In the coming 

years, the municipalities will face significant financial challenges, which will force them to set some clear 

and harsh priorities across all welfare areas. The VBHC project in Odsherred focused on reimbursement 

designed to support efficiency and innovation, with the healthcare needs of the patients as the focal point. 

The aim of the project was to ensure that the diabetic patients received the support, counselling and tools 

they needed, while the municipality’s payment depended on the value delivered to patients. 

Measurements were based on the latest blood glucose monitoring equipment and an app on mobile 

phones or tablets, which was installed on some of the municipality’s diabetes patients’ devices.  

 

Initially, the ambition for the project was to reach around a 1000 patients out of the municipality’s 1900 

diabetes patients. By the time the contract was signed, the target was reduced to 60 patients; however, 

only 30 patients have been enrolled in the project and only eight patients have remained within the project 

for the entire project period. In hindsight, the municipality admits that they did not spend enough time 

during the initial phases to consider what their expectations were and what was realistically possible. Since 

so relatively few patients were enrolled in the project, it is not possible to conduct a comprehensive 

quantitative evaluation in terms of value for the patient or economic impact. Therefore, the exploratory 

analysis below will focus on feasibility, i.e. an assessment of whether or not the ideas and findings are or 

can be shaped to be relevant and sustainable in future projects. The analysis is based on written material 

and a limited number of interviews with key stakeholders, as explained above. Roche Diabetes Care had 

aimed at using quantitative data in their effort to illustrate effects and expand their use of real-world 

evidence in value-based contract discussions, but, because of the small number of patients who 

participated, they were only able to carry out a qualitative evaluation of the project that took place in the 

autumn of 2019. The results from this evaluation have been solely for internal use. We have not had access 

to this evaluation, and the following is solely based on our investigation and the limited number of 

interviews conducted.  

 

Stakeholder perspectives 

The municipality of Odsherred was interested in this project because it was a means of testing if they could 

get more healthcare for the same amount of money as hitherto. The municipality therefore had an 

incentive to enter the contract to track the value in terms of improved health outcomes for the individual 

and value for money and to share the risk of new aids or treatment with the provider. However, entering a 

value-based contract in a new reimbursement environment with no possibility of putting it to tender also 

aroused some concern, as the options for negotiation were limited. 
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Despite the availability of multiple therapeutic intervention strategies, the municipality found that many 

diabetes patients failed to achieve their treatment targets. In many cases, diabetics either do not use the 

devices to which they have been introduced or do not use them as intended and therefore the expected 

clinical improvements do not occur, as confirmed in the literature (Khunti, 2018). Yet, the provider is still 

charging for the device. Therefore, it is vital to involve patients in their own short- and long-term 

healthcare, which empowers them, increases self-efficacy and reduces costs. Furthermore, a satisfactory 

and consistent diabetes treatment is much more than just the measurable areas such as blood sugar, blood 

pressure and cholesterol. The psychosocial dimension is crucial for the individual patient to be able to 

handle everyday self-care. Anxiety, stress and depression are considerably higher among diabetic patients 

than in the rest of the population (Strandberg, 2014) and, as pointed out by the medical device company, 

other aspects such as comorbidities, family, loneliness, finances, housing and employment play a major role 

in the individual patient's ability to care for his or her illness. In Odsherred, coaches and other healthcare 

professionals were able to spend more time with the patient and approach the diabetes treatment more 

holistically. However, it has been challenging to recruit enough patients and GPs and the resources spent 

on recruiting and implementing the treatment are not justifiable for so few patients.  

 

For the provider, Roche Diabetes Care, the model in Odsherred municipality is regarded as a paradigm shift 

in business solutions within the Danish healthcare system, moving from economically based business 

models to business models that put patients' illness first  (Mieritz K, 2019). The Danish diabetes unit is the 

first to offer a value-based private/public business solution for chronic diseases in both Denmark and 

throughout Roche’s global organization. The incentive for Roche Diabetes Care to participate in a 

performance-based agreement could be that the targeted teaching and counselling give unique access to 

the patients, where they are able to differentiate their products from those of their competitors. Diabetes 

treatment is a highly competitive market, which offers Roche an opportunity to expand their business 

model beyond a device-driven business and allows them to circumnavigate wholesalers.  

 

Roche is generally positive about the collaboration with the municipality, although the complexity of 

implementation and the difficulties of recruiting and retaining patients in the programme seems to have 

surprised both the medical device company and the officers of the municipality. The representative from 

Roche Diabetes Care also observed that one of the challenges for implementation was that too many 

activities were started at the same time and that a number of the planned activities did not take place. 

 

Overall, acceptability by the municipality and the medical device company has been positive. Given the 

relatively small size of the Danish market, Denmark was perceived as a good place to incubate this new 
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business model in order to assess whether it should be used in more business-critical markets. However, 

although the company has presented a positive face externally about the project, internally the company 

does not appear to have been as engaged throughout the process. The company has argued that the 

human resources and money spent far exceeded the outcomes achieved and the programme has been 

paused on a number of occasions before being finally closed down after the initial 24-month trial period.   

 

With regard to acceptability by health staff, some individuals, e.g. nurses and other professionals in the 

local healthcare sector, have feared losing their job, the representative from Roche said, as their role could 

potentially be replaced by, for example. a dietitian hired by the medical device company. However, only 

limited system changes would be required to introduce this programme into the existing healthcare 

infrastructure, and such concerns could, if clearly identified, potentially be dealt with. GPs had their 

reservations, as they have little incentive to spend a relatively large amount of time on this intervention, 

the municipality representative reported. There are already more than 165,000 health-related apps 

available for download, but few diabetes-focused apps have had supporting data described in medical 

literature or been approved for use by the authorities (Drincic, 2016). It is challenging for doctors to 

familiarize themselves with all the new apps that patients are using within different disease areas.  

 

Diabetes patients are a heterogeneous group and, while some patients adopt the new technology and feel 

comfortable with it, others find it more difficult to adapt and are unsure of what to do, which complicates 

the set-up and implementation (Mieritz, 2019). Although the products are technically simple, some patients 

experience difficulties in mastering the use of smartphone apps and the kind of self-monitoring that means 

paying attention to diet and exercise. It may be a challenge for the municipality to adjust the treatment for 

those individuals who do not want or are not able to receive training and guidance in relation to their 

diabetes. The coaching was planned to last for six months, which some participants found to be too long, 

the representative from the munipality said. She further said, that the relatively large geographical extent 

of Odsherred posed a challenge in terms of recruitment, as a number of patients could not easily get to the 

introductory meetings. In addition, it was her experience, that some patients were sceptical about the fact 

that it was a private company principally driving the project. In hindsight, it might have been easier to 

recruit patients and GPs if the municipality had been the key patient-facing branding of the initiative. 

Further, the municipality could have played a larger operational role, for example utilizing local information 

on how to get patients to meetings (e.g. informing the patients about the option of using FlexTraffic).  

 

Defining outcome measures 

A general challenge in value-based contracts is to identify indicators and define the patient journey, as 

there is often no finite start date and chronic patients may therefore have different contacts within and 
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outside the healthcare sector (e.g. GP, short- and long-term stays at hospitals, municipality services, etc.). 

Depending on, for example, severity, complications and self-management, many different patient activities 

may be associated with the lifecycle of the disease. The contract in Odsherred relies on a few indicators, 

but the indicators are not all-embracing and many other factors may add to the perceived patient value. 

Nevertheless, for the payer and provider to develop and agree on the three parameters was a process that 

lasted 18 months. The party responsible for the data collection in Odsherred has been the provider. Overall 

data access in Denmark is excellent (although Patient Reported Outcomes (PRO) is in the implementation 

phase) and data collected for the project could be combined with data sources other than those currently 

utilized in Odsherred. The relatively long negotiation period for indicators reflects that this is a critical part 

of VBHC schemes and that the design of performance indicators is a far from trivial exercise, as reported in 

previous analyses of pay-for-performance schemes (Berg M et al 2005) (Søgaard R et al 2015).   

 

Contract design 

The baseline for the contract between the payer and the provider is the municipality’s average expenditure 

on diabetes test strips of 10,000 DKK per year. If the patients entered in the project were normally 

distributed, the municipality would have the same expenditure as usual. In the differentiated 

reimbursement model, the payment is maximum DKK 13,000 per patient if the patient obtains an outcome 

far above the treatment baseline and minimum DKK 7,000 if the outcome is far below the treatment 

baseline. With a target of 1,000 patients, this would have a financial impact in the range of DKK 7,000,000 

to DKK 13,000,000. The contract would be re-negotiated regularly to ensure fairness, as some patients 

require significantly more input than others. The municipality did not perceive the reimbursement model 

devised for this project as being appropriately transparent and found it difficult to follow the calculations, 

observing that the indicators could have been more precise and detailed.  

 

If the uptake of the programme were to be higher, the incentives to GPs to become involved could be 

modified. In addition, consideration could be given to focusing on the group of patients who are most 

familiar with technology solutions.  However, this type of cherrypicking raises questions about social 

inequality in healthcare treatment and the potential negative impact of burdening public healthcare 

systems with the most complicated and costly patients.  

Conclusion 
 
In conclusion, there is potential for increasing the patient-perceived value of the health services offered 

and for further developing public/private collaboration in Denmark. In principle, such solutions may be 

adapted to a range of chronic diseases such as chronic obstructive pulmonary disease (COPD) and 

cardiovascular disease (CVD). However, the experiences from the public/private collaboration between 
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Roche Diabetes Care and Odsherred municipality show that design and implementation require significant 

and continuing efforts. In particular, patient recruitment and the alignment of incentives for all 

stakeholders can be challenging. It is not feasible to apply the scheme at a larger scale when resources, 

time and commitment or some combination thereof are constrained, as they are in many municipalities. In 

this situation, designating an employee to deal with implementation issues may be too much of a 

commitment. Resource constraints are likely to apply in most settings wishing to implement VBHC. Indeed, 

it is often a main driver behind the decision on whether or not to pursue the project. This may dampen the 

likelihood of success in other areas, as initial investments are likely to be required in the implementation 

and follow-up. Yet, in this particular case, the municipality does confirm that they will engage in these types 

of partnerships in future.  

 

Designated resources are needed to develop and follow up on projects like these. The importance of this is 

further underlined by the need to consider local conditions in clinical and social care practice when 

designing and implementing VBHC schemes.  While some elements can be easily adapted in new settings, it 

also appears that a “one size fits all” approach is likely to fail. 

 

The Odsherred case has shown that it would be relevant to look further into the barriers experienced by 

patients and GPs and to develop strategies for overcoming these barriers. Finally, it is important that the 

system design and strategies can encompass all groups of diabetes patients to preserve the equity and 

sustainability of the public health system.  
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Appendix 1: Semi-structured interview guide – examples of questions 

 

• What was your motivation for joining the project? 
• Did the project fulfill your expectations? 
• What were the biggest challenges for you as a partner? 
• How many patients participated?  

o Was the number as expected?  
o Was it difficult to recruit patients?  
o What prevented people from participating? 

• What challenges did you experience for the doctors and other partners involved?  
o Was it difficult to recruit doctors for the project? 

• Do you have any suggestions on how these challenges could be met? 
• Is the project completed now?  

o If so, what was the reason it did not continue? 
• Could the outcome have a real impact on your budget?  
• Was it difficult to reach agreement on the design of the contract? 
• Do you expect the municipality to use a value-based set-up in the future?  
• Are you currently involved in other value-based health management project? 
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